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EXECUTIVE SUMMARY 
Colorado Convention Center | Basis of Design 

Background 
The Colorado Convention Center has a profound impact on the City and County of Denver, both 
economically and symbolically. As one of the country’s premier meeting facilities of its size, the Colorado 
Convention Center serves as the gateway to Denver for thousands of visitors that travel to the City for 
meetings and conventions and extend their visit into the City to take advantage of all that Denver has to 
offer. 

Like all areas of the national economy, the meeting and convention industry is evolving. The following 
attributes are identified as the highest priority concerns: 

 Flexibility: While square footage of exhibit space and count of meeting areas remain a metric for 
industry bookings, meeting and event planners are increasingly looking for flexible space that can 
adapt to their client’s needs. Space throughout convention facilities is being used in new and 
unusual ways. 

 Setting: Convention-goers and event planners are looking at the entire city as their event venue. 
Because attendees are no longer limited to the confines of the Convention Center, the relationship 
of the Center to its City is extremely important. 

 Competition: As cities become more and more aware of the benefits of their convention facilities, 
the industry is becoming more and competitive. Convention Centers throughout the country are 
expanding to accommodate demands for increasingly larger and more diverse meeting and exhibit 
space, including ballroom and auditorium settings. To continue to be competitive in the market, 
more space must be available. 

With these factors in mind, Denver Arts & Venues commissioned a Master Plan for the Convention Center. 
The objective was to determine the critical factors that would give the Convention Center a competitive 
edge in the meeting market and differentiate it from other facilities in its category. The Master Plan, 
completed in 2016, is the basis for this program. 

Program Goals 
The Master Plan stated several major goals for the Convention Center. They are: 

 Goal 1: Functions and Operations: Maintain and enhance the Colorado Convention Center 
facility by improving existing spaces and creating new class-leading space that is well-integrated 
into the function and operation of the Center. 

 Goal 2: Connectivity and Accessibility: Provide a safe, enjoyable, and memorable entry and exit 
experience for the Center and all of its internal and external spaces. 

 Goal 3: Marketing and Competition: Improve the Center’s competitive positioning, provide class-
leading spaces and technologies, and create one-of-a-kind experiences that attendees are unable 
to get elsewhere. 

 Goal 4: Catalytic Development: Ensure that investments in the Center support the integration 
with, investments in, and activation of the areas surrounding the Colorado Convention Center. 

 Goal 5: Implementation and Phasing: Fund and phase recommended improvements in a 
strategic manner to ensure short-term and long-term benefits to the Center. 
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Project Objectives 
Increase the Flexible Meeting Space: Create an expansion at the roof level of the existing D, E, and F 
Exhibit Halls that includes a Multi-Function space, a Pre-Function area, and a Rooftop Terrace that provides 
views of Colorado’s Rocky Mountains. The Multi-Function space will be a single space capable of being 
divided in numerous ways to optimize flexibility for potential users. This rooftop expansion was envisioned 
during the 2004 expansion of the Convention Center, and the structure was designed to accommodate 
future expansion on the roof. Included on the rooftop are the support spaces necessary to serve the Multi-
Function space. 

Enhance the Arrival Experience and Engage the Convention Center with the City: Improve the entry 
experience along 14th Street, the primary facade. Capitalize on the new streetscape improvements on 14th 

Street to tie the Convention Center into the City fabric. To a lesser degree, this also applies to the Welton 
Street (B Lobby) entrance, the Welton/14th Street corner, and the RTD’s Theater District Rail Station at the 
corner of Champa and 14th Street. 

On the Speer Boulevard side of the Convention Center, views to the Bellco Theater are obstructed by the 
Denver Fire Station. The Master Plan envisions relocation of the Fire Station and creation of a prominent 
entry to the Convention Center and the Bellco Lobby in its place, thus creating an additional “front door” to 
the facility. 

Refresh the Lobby Areas for User Perception and Comfort: Because of its entry sequence and aging 
finishes, the B Lobby leading to the Four Seasons Ballroom is underutilized. Refurbishment of the area, 
including opening the lobby to the Ballroom Pre-Function space, and providing new finishes and lighting 
will result in new interest in the area. The E Lobby and D Lobby will serve as the primary entry paths to the 
Rooftop Expansion, and as such, will require refurbishment that ties to the design and finish quality of the 
new rooftop space. 

Technology and Wayfinding 

The convention industry’s technological offerings are growing quickly, and to remain competitive, the 
Colorado Convention Center must be a leader in this area. Providing highly accessible and versatile 
connectivity to exhibitors is a requirement, and a robust wireless network is mandatory. Cutting-edge 
technology will give Colorado an advantage in their convention sector. 

Audio Visual systems are also evolving. Due to the diversity of convention and visitor needs, the Center 
must plan for infrastructure to support multiple options. Monitors that provide customized messages from 
the organizations hosting the conventions are required throughout the Center. These monitors will be 
designed to accept the customer’s content and might be fixed or changeable according to the host’s needs. 

Wayfinding is key to the visitor experience. Both the signage and the architectural design must support 
circulation into and through the Convention Center. Areas that need particular attention are: 

 Exterior wayfinding that enables visitors to understand where to enter and assures them of the 
required path as they move through the facility. 

 Directional signage that helps visitors move to and from the Light Rail Station with ease and 
confidence. 

 Directional signage in the parking garage that helps visitors find key circulation points that will 
convey them to their intended destination within the Convention Center. 

 Interior signage that is clear, consistent, and simple. 
 At critical points, signage might be interactive so visitors can receive specific instruction about the 

best path of travel to their intended destination. 
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Program Opportunities 
The Basis of Design Team evaluated the goals stated above, and with the understanding that funding for 
all projects might not be generated immediately, created a list of program opportunities. While no goal is 
unimportant, those goals that will have the greatest impact for the Center in the near term were prioritized. 

Opportunity 1: Rooftop Expansion with Lobby and Wayfinding Improvements 

 1.1 Multi-Function Room and Support Spaces: The Multi-Use Space development will include 
a Pre-Function Space, a Rooftop Terrace, and associated support spaces. 

 1.2 D Lobby Improvements: The D Lobby will be the primary access to the Rooftop Expansion. 
Opportunities to create a direct connection to the parking garage must be explored in this area. 

 1.3 E Lobby Improvements: The E Lobby will be the secondary access to the Rooftop Expansion. 
 1.4 B Lobby Phase 1 Improvements: The B Lobby has potential to create another front door and 

improvements to the Lobby, which might also serve as the Four Seasons Ballroom Pre-Function 
area, which will increase the use of these areas. 

 1.5 Interior and Exterior Wayfinding: Will enhance the visitors’ sense of security and direction 
and enhance the technological experience for the users. 

Opportunity 2: Deferred Maintenance (Currently not in scope of project) 

 2.1 Deferred Maintenance: Deferred maintenance represents the cost to provide maintenance to 
or replace existing facility systems and infrastructure that have met or exceeded expected useful 
life. This includes mechanical and electrical equipment, life safety systems, and conveyance 
systems (elevators and escalators). 

Opportunity 3: RTD’s Theater District – Convention Center Rail Station Enhancements (Currently 
not in scope of project) 

 3.1 RTD’s Theater District - Convention Center Rail Station Enhancements: Material and 
lighting changes, as well as the addition of transit-oriented retail, will enhance the user experience 
and sense of safety and security. 

Opportunity 4: Welton Street Improvements (Currently not in scope of project) 

 4.1 B Lobby Phase 2 Improvements: To increase the Convention Center’s flexibility, a new 
entrance could be developed on Welton Street. The bus drop-off that is currently located within the 
Center’s footprint will be moved into the Welton Street right-of-way (which will require that Welton 
become a two-way street). The B Lobby would expand to the street, allowing the Convention 
Center to have a second major entrance and improving the ability to serve multiple customers. The 
new Welton Street frontage might be developed with small retail shops and restaurants to activate 
the street and attract pedestrian traffic to this new Convention Center entrance. The B Lobby 
Phase 2 Improvements are driven by future development that will activate Welton Street. 

 4.2 Re-Imagine the Corner of Welton and 14th Street: Movement of the Convention Center 
administrative offices would allow the development of retail and restaurant uses that would further 
tie the Convention Center to the City. 

Opportunity 5: Future Improvement Opportunities (Currently not in scope of project except as 
noted) 

 5.1 14th Street Edge Improvements: The tie between the City and the Convention Center has the 
potential to be strongest on the 14th Street side, which is considered to be the “front door” to the 
Convention Center. Enhancing this connection is desirable. 
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 5.2 Executive Level Meeting Space Opportunity 5.2- (Currently not in project scope) : The 
Convention Center has the potential to draw additional customers if an Executive Meeting Space 
is added to the complex. 

 5.3 Bellco Lobby, Support Space, and Office Space: With the relocation of the Fire Station, the 
property at the corner of Welton and Speer could be developed as another significant entry to the 
Convention Center and a grand lobby space for the Bellco Theater. Administration offices, moved 
from the corner of 14th and Welton, might also be located in this area. 

 5.4 Rooftop Decking for the Remainder of the Roof: Expansion of the structure envisioned in 
the Rooftop Expansion will enable future expansion without as much disruption from crane work. 

 5.5 Elevated Connection to the Sculpture Park: Long-range plans for the development of the 
Performing Arts Complex result in a desire to connect the Convention Center to the Complex 
without the hazards of a grade-level crossing on Champa Street. 

Summary 
The information in the Basis of Design document was developed in cooperation with, and was reviewed by, 
Colorado Convention Center stakeholders, users, and service providers. The document will be used to 
procure the Design and Construction teams, who will then use it as the program for design of the Colorado 
Convention Center Expansion. This document is subject to change as the project further develops. 
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JURISDICTION AND APPLICABLE CODES 
Colorado Convention Center | Basis of Design 

Zoning 
The Denver Zoning Code, as amended through August 23, 2016, governs development on this site. The 
existing Colorado Convention Center is located in the Central Business district of the City of Denver, and 
the “Neighborhood Context” is classified as “Downtown.” The site is zoned D-TD, Downtown Theater 
District, and UO-1, Adult Use Overlay District. The maximum height allowed for buildings in this area (height 
area 1) is 200 feet. 

Building Codes 

 2016 Denver Building Code 
 City and County of Denver Building and Fire Department Policies and Guidelines 
 2018 Administrative Modification (Currently in Development) will document fire protection 

requirements and meetings with Building and Fire 
 Previously Approved and Identified Administrative Modification 
 2015 International Building Code with City and County of Denver Amendments 
 2015 International Mechanical Code with City and County of Denver Amendments 
 2015 International Plumbing Code with City and County of Denver Amendments 
 2015 International Fuel Gas Code with City and County of Denver Amendments 
 2017 National Electrical Code 
 Underwriters Laboratories (U.L.). 
 National Electrical Manufacturer’s Assoc. (NEMA). 
 Applicable NFPA Codes and Standards 

o NFPA 13 Standard for Installation of Sprinkler Systems, 2016 edition 
o NFPA 14 Standard for Installation of Standpipe and Hose Systems, 2016 edition 
o NFPA 20 Standard for Installation of Stationary Pumps for Fire Protection, 2016 edition 
o NFPA 72 National Fire Alarm Signaling Code, 2013 edition 
o NFPA 92 Standard for Smoke Control Systems, 2017 edition 
o NFPA 110 Standard for Emergency and Standby, 2016 edition 

If any program requirements stated in this report conflict with applicable codes, the code shall take 
precedence. 

Sustainable Compliance – LEED NC V2009. 
The Center is currently certified LEED Gold within the Existing Building Operation and Maintenance 
(EBOM) rating system. The expansion is required to be certified LEED-NC Gold as per City of Denver 
Executive Order 123. The expansion will be designed to achieve 30% annual energy savings, and this will 
contribute to Gold certification under LEED NC v2009. The project has already been registered under 
LEED NC v2009. 
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PUBLIC INTERFACE 
Colorado Convention Center | Basis of Design 

The Basis of Design process for the Colorado Convention Center Expansion was pursued to accurately 
and effectively program the complexities of the expansion. The process began with a thorough review of 
the 2016 Master Plan. Significant effort was put into this plan development, and many of the goals 
established by the Master Plan were evaluated based on internal and external factors. The Basis of Design 
Team, comprised of participants in the Master Planning efforts and contributors from the Convention 
Center, further vetted the Master Plan criteria based on additional information that was provided by the City 
and County of Denver and its project planning Stakeholders. In addition to the City and the Stakeholders, 
significant public outreach and engagement occurred during the process to arrive at program information 
that best defines the scope elements. 

The Basis of Design Team’s process began with identification and confirmation of the required Stakeholders 
and contributing parties. The Team held the first Stakeholder Workshop on August 29, 2016. The objective 
of the workshop was obtaining input and demonstrating a holistic approach to receiving feedback from each 
organization about critical components of the project. Ideas were discussed, and advantages and 
disadvantages of each major programmatic element were considered. These discussions helped shape 
the design parameters upon which the team would operate. The intent of the Stakeholder input was not to 
repeat meetings and feedback from the Master Planning efforts, but rather to further define the criteria 
within each Master Plan element. 

Following the first Stakeholder Workshop, the architectural team met with each Stakeholder group 
individually to clarify and further refine the ideas that we discussed in the Workshop. The Stakeholders 
provided additional information to help form the Basis of Design. Each one-on-one meeting brought new 
ideas and perspectives to the data gathered. These meetings proved invaluable for validating and clarifying 
information that had previously been discussed. Through the Master Planning and Basis of Design efforts, 
information was gathered that enabled the team to document the Convention Center requirements at a high 
level of detail. 

The Basis of Design Team also met with their multi-disciplinary team of consultants to discuss the 
information that had been provided by the Stakeholders and how it would be defined in the documents. 
This effort was not about locating scope elements or solving design and configuration challenges, but rather 
an exercise to outline additional design parameters to help make the Stakeholders’ ideas more tangible 
and attainable. The consultants brought valuable information to the meetings which helped shape the 
design criteria from functionality, building code, and constructability perspectives. Additional code 
consultants also contributed to this effort by providing additional input on the complex fire and life safety 
requirements from the latest building codes and standards. 

After the stakeholder and design team meetings were completed and a preliminary draft of the Basis of 
Design was created, the Team held a series of meetings with a pricing consultant to confirm a direction 
forward that would best be received by all parties and contribute to establishing a budget for each individual 
scope elements. 

A second Stakeholder Workshop was held on November 1, 2016 to review all the specifics of the Basis of 
Design elements and to demonstrate to all parties how the detailed information that was gathered and 
documented throughout this entire process. The Basis of Design team collected the information received 
at the second Stakeholder Workshop and finalized the Basis of Design document. This initial draft Basis of 
Design document was sent to all Stakeholders for review. Comments were received and incorporated, and 
a final draft Basis of Design document was issued. This document serves as a potential program for the 
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facility expansion and outlines the required and probable scope items for the expansion team to use as a 
starting point for the full design efforts yet to come. 

Overall, the pubic interface process throughout the duration of the project has provided the platform for 
achieving the City and County of Denver’s commitment to increased citizen participation and engagement. 
It is recommended that public information continue to be provided throughout the design and construction 
phases of this important project. 
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OPPORTUNITY 1: ROOFTOP EXPANSION WITH LOBBY AND 
WAYFINDING IMPROVEMENTS 

1.1 Rooftop Expansion with Lobby and 
Wayfinding Improvements 
Multi-Function Flexible Space 
Pre-Function Space 
Rooftop Terrace – Phase 1 
Food Service Group 
Back-of-House Group 
Vertical Conveyance 

1.2 D Lobby Improvements 
1.3 E Lobby Improvements 
1.4 B Lobby Improvements 
1.5 Interior and Exterior Graphics and 

Signage 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Multi-Function Flexible Space 
Space/Room A. MULTI-FUNCTION SPACE 
Name: 

Space Function
The Multi-Function room will be designed to 
accommodate exhibits, large banquets, plenary 
sessions, lectures, meetings, and receptions. 
Events will make use of audio-visual equipment 

Heating Ventilation and Air Conditioning 
 Provide independent and ganged controls for 

each possible configuration of the meeting 
rooms. 

Electrical 
and will require food and beverage service. The  Provide recessed utility boxes on 30 foot 
room will be capable of being divided into 18 to 24 centers each way Floor boxes need to be fire 
meeting rooms. The character of the room will be rated and drive over. Provide (1) 20A, 208V 
that of a Ballroom with carpeted floors and a (NEMA L2120) instead of (1) 30A, 208V 
finished ceiling. (NEMA L21-30) 100A, 208V receptacle shall 

be Russellstoll DS1516FR000. The floor 
Area (sq. ft.) and Key Dimensions boxes will be circuited similar to the 
 80,000 Sq. ft. expansion Exhibit Hall floor boxes with 
 The room must be column-free. alternating floor boxes on a circuit. A 
 Dimensions should be in modules of 30’-0” in maximum of 2 floor boxes per circuit was 

each direction. requested. Lid of utility box should be 
 Proportions of each hall and each meeting capable of receiving a carpet inset to match 

room when subdivided, should not exceed a adjacent carpet. 
2:1 length to width ratio.  Provide recessed wall utility boxes Wall 

 Minimum clearance to the bottom of the ceiling boxes 30’ on center (will need to be in floor 
should be 30’-0”. along glass wall) with (2) 30A, 208V (NEMA 

L21-30) and (1) 100A, 208V (Pin and 
Occupancy Sleeve). Provide wall receptacles in service 
 Deviation from IBC 2015: Assembly with an corridor in lieu of wall boxes. Provide 20A, 

occupant count of 10 sq.ft. per person for a 208V (NEMA L2120) instead of (1) 30A, 
total occupant load of 8,000. 208V (NEMA L21-30) 100A, 208V receptacle 

shall be Russellstoll 
Doors, Windows, and Movable Partitions DS1516FR000.Combination box with 
 Provide operable walls for division of room into technology devices. 

smaller spaces. Meeting Room sub-dividable  Provide 4) sets of fused disconnects: (2) 
size shall be 1800 sf each (30’x60’) min, 400A, 120/208V, cam-locs and (1) 200A, 
resulting in 18 to 24 rooms at the smallest 480V, cam-locs. Provide similar to what is in 
division, with consideration given to exiting the expansion ballroom. 
criteria.  Provide 4” PVC between boxes running N/S. 

 Operable walls shall be finished with custom Provide 4” PVC from last box into service 
decorative panels up to 11’-0” in height. 11’-0” corridor. Provide cap on conduit in service 
and above the panels shall be perforated with corridor 
decorative wallcovering. Refer to drawings for  Provide 4” mouse hole (similar to the 
further information. expansion) from each perimeter room 

 Operable walls shall have custom doors where 
indicated in the drawings. These doors will 

division into service corridor 

have the necessary code compliant door Acoustics 
hardware. The use of decorative kiln cast  Noise Criteria level: NC 30 max for individual 
glass will be used. Door hardware should rooms 
utilize concealed rods and closers with  Noise Criteria level: NC 35 max for overall 
smooth, quiet operation. Stops must be within room 
overhead closer or on walls (not on floor)  Reverberation time (T60) of each divisible 

 Provide minimum of three overhead hidden room: < 0.8 seconds 
Colorado Convention Center 
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doors approx. 12’ wide by 14’ height from each 
side of the room served by the Service 
Corridor. 

 Clerestory windows, admitting light but not 
view is desirable. These windows must have 
blackout shades for use during video 
production. 

 Interior curtain wall at front of multipurpose 
room shall have double roller window shades 
for use during video productions and daylight 
control. One shade shall be blackout and the 
other shade shall have a 3% openness factor. 

 

 Reverberation time (T60) overall room: < 1.4 
seconds 

 Minimum separation between divided rooms: 
STC 50 

 Minimum separation between Pre-Function 
and Multi-Function Room: STC 50 

 Minimum separation from service corridors to 
Multi-Function Room: STC 50 

 80,000 sf, NRC 0.9 acoustical metal ceiling, 
Armstrong Metal Works, perforation pattern 
138, 1.5mm holes, 18.4% open with 
fiberglass infill panel or equal 

 10,000 sf NRC 0.9, 2” thick nominal Impact 
resistant wall panels 

 NRC 0.7 Absorptive facing on movable 
partition walls 

 Topakustik Micro 2/2 custom microperforated 
veneer wood panel with LED backlight, min 
NRC 90 with 1” insulation. Mitred corner trim 
pieces at ends. Refer to elevations for more 
information. 

 Topakustik Micro 2/2 microperforated veneer 
wood panels. Installed in Fry Reglet’s Graph 
modular wall system 

Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 Provide distributed ceiling speakers. 
 Provide network audio control and 

processing with interface to allow mass 
notification system to mute system. 
Background music assignment and volume 
control will be through audio processing. 

 Provide audio, video, and AV network inputs 
at walls and in floor boxes at locations 
designed for stages or head tables, with at 
least one in every possible meeting room. In 
addition, provide a minimum of 12 touch 
screen tablets that allow full operability of the 
AV system and roller window shades for any 
room configuration. 

 A built-in wireless antenna distribution 
system will allow for wireless microphone 
receivers with frequency agile transmitters 

 Provide assignable wireless microphone 
reinforcement. 

 Other audio and video equipment will be 
portable and will be set up as required by the 
event. This portable equipment will tie into 
the house systems. 

 Each subdivision will include an RF assisted 
listening system with charging system in 
adjacent service corridor area. 

Colorado Convention Center 
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 Provide fiber/copper interconnects for 
broadcast trucks 

 Provide LED touch panels (meeting minders) 
at each entrance, size and mounting 
coordinated with graphics, coordinate 
software requirements with Owner. 

 Provide 4 channels of wireless language 
translation. 

 Cable TV System outlets. 
 Integrate control of blackout shades into 

audio/visual control systems. 

 

 

 
 

 

Architecture Finishes 
FLOOR: Custom Axminister carpet in pattern 
to respond to room divisions and to correspond 
to recessed utility boxes with carpet inset in lid. 
WALLS: Wood paneling, acoustical panels, 
gypsum board, chair rail 
BASE: Stainless Steel 
CEILING: Acoustical Metal Panel, gypsum 
board, and sound absorbing plaster system 
with smoothest fine finish 
OTHER: 
o Protect corners as required with stainless 

steel corner guards 
o Integrate lighting into finishes 
o Electrically operated blackout shades at 

all window locations. 
o Stainless Steel cable management 

channels integrated in stainless steel base 
and door openings 

Telecom 
 Provide (12) Cat6A UTP data cables 

terminated with RJ45 outlet at each floor 
utility box for telephone, data, POS, and TV. 

 Provide Cat6A UTP data cables with RJ45 
outlets for Wi-Fi. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Provide (1) 1.5-inch conduits for future 
telecom cable from each floor utility box to 
nearest Telecom Room. 

 Expand existing (or provide new) Responder 
Emergency System (RES) radios and facility 
operations radios distributed antenna system 
(DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide Proximity/Smart Card Reader control 

at main entry doors, monitored in the Central 
Security Office. 

 Provide CCTV cameras for monitoring 
perimeter doors 

Plumbing 
 Provide one hose bibb and drain at 8 points 

along the Service Corridor wall of the Multi-
Function Room. 

 Provide a hose bibb and drain in floor utility 
boxes in 3 locations along the west wall of 
the Room, with one ¾” valve and two 
auxiliary drains (one for the plumbing 
compartment and one for the electrical 
compartment. 

 Provide compressed air and gas at 8 points 
along the wall and in 3 floor utility boxes. 
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Structure Graphics 
 Clear span. There should be no columns  ADA signage required 

within the space.  LED touch screens at entries 
 Floor live load: 150 psf. non-reducible  Static signage, legible from distance in Pre-
 Ceiling Rigging Capacity: 2,000 lbs per function space, perpendicular to wall 

hanging point with hanging points at 30’-0” on  Fire Evacuation plaques at Exit Doors 
center each way. Total hanging load will not  Motorized retractable signage banners at 
exceed 30,000 lbs. in one 90’-0” x 90’-0” each operable wall entry door installed in the 
structural bay. ceiling, refer to RCP for locations. 

 Provide 8 pts. @ 1500 lb rigging points for 
lighting bars at stage along east, south, and 
west walls. 

 Consider deflection criteria for movable 
partitions in structural design. 

 Provide Catwalks to service ceiling-mounted 
devices. 

 Design floors for concentrated live loads of 
3000 pounds with a total equipment weight 
limit of 10,000 pounds for scissor lift, pallet 
truck, or other miscellaneous equipment. 

Lighting 
 Fixtures should not hang lower that the 30’-0” 

overhead clearance required. 
 TYPE: LED dimmable down lights, LED cove 

lighting, LED architectural lights for accent and 
LED theatrical lighting/track for head table 
locations. LED lighting will be RGBW and 
have programmable controls for color change. 

 CONTROLS: Provide programmable dimming 
lighting control system with minimum of (4) 
programmable touch screens at public side 
and (1) 2 button on/off at service side of each 
room division. Provide (15) control zones per 
20,000 sq ft. All DMX fixtures shall be 
individual addressable. 

 LEVEL: 30 foot-candles 
 In addition, provide a minimum of 12 touch 

screen tablets that allow full operability of the 
lighting system for any room configuration. 
These tablets will also be able to control the 
AV and roller window shades. 

Furniture, Fixtures, & Equipment 
 Tables 
 Table trucks 
 Stack chairs 
 Chair trucks 
 Lecterns 
 Electric forklifts (2) 
 Scissor lifts (2) 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Multi-Function Support Space 
Space/Room 
Name: B. RESTROOMS – PUBLIC 

Space Function
Restrooms fixture count and capacity for building 
guests per building code. Restrooms should have 
at least two locations and should be highly visible 
and accessible to guests from the Pre-Function 
space. Two women’s, two men’s, and two gender 
neutral / family restrooms should be provided. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 
 Ensure that toilet rooms are heated and 

cooled to a comfortable level throughout the 
year 

Electrical 
 (2) 120V, 20A, 1P (NEMA 5-20) for 

Area (sq.ft.) and Key Dimensions convenience and housekeeping 
 Determined by required fixture count.  Power to hand dryers, paper towel 

dispensers, automatic flush toilets, faucets, 
Occupancy 
 N/A 

and soap dispensers. 

Acoustics 
Doors, Windows, and Movable Partitions  Provide STC 55 minimum wall partitions to 
 Where restroom layout allows, provide isolate restrooms from the adjacent spaces. 

movable partition for changeable restroom Attach plumbing to bathroom side of riser 
size. only with no contact to meeting room side. 

Audiovisual 
 None 

Architecture Finishes 
 FLOOR: Cast-in-place terrazzo 
 WALLS: Porcelain tile 
 BASE: Cast-in-place terrazzo 
 CEILING HT.: 9’-0” min 
 CEILING: Painted gypsum board above toilet 

partition and vanities foot print. Acoustical 
metal ceilings throughout the rest of the space, 
refer to RCP’s. 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

 OTHER: Stone countertops 
o Full height laminated glass toilet 

partitions. 

Security 
 None 

o Painted access panels to match Plumbing 
surrounding surfaces  Water-saving toilets, urinals, and lavatories 

with electronic flush valves and faucet. 
 Floor drains 
 One hose bibb with lockable cover 

Structure Graphics 
 Live Load Capacity: Per occupancy served.  ADA compliant room identification as 
 At vanities, provide concealed tube steel required by code 

supports to support the weight of the stone 
countertops. Any exposed tube steel shall be 
painted to match adjacent surface. 

 Provide necessary structure to suppot operable 
partition track and moveable panel. 
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Lighting 
 TYPE: LED cove , down, and decorative 

accent lighting. Specialty back-lit decorative 
mirrors. 

 CONTROL: Occupancy sensors 
 LEVEL: 20 foot-candles at countertop 

Furniture, Fixtures, & Equipment 
 Typical restroom fixtures with automatic 

operation 
 Integrated soap, faucet, and hand dryers at 

custom designed trough sinks. 
 Provide direct power to all accessories at the 

vanities such as but not limited to faucets, 
soap dispensers, hand dryers, and paper 
towel dispensers. 

 Toilet occupancy indicator lights and smart 
restroom panels. 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Pre-Function Space 
Space/Room 
Name: C. PRE-FUNCTION AND REGISTRATION 

Space Function
The Pre-Function Space serves as the lobby for 
and the circulation to Multi-Function Room. Public 
vertical circulation from the street level will arrive in 
this area. The Pre-Function Space will include 

Heating Ventilation and Air Conditioning 
 HVAC to provide heating and cooling for 

comfort and to address potential solar heat 
gain. 

areas for gathering prior to and breaks during Electrical 
events. The space will also host independent  Provide 120V, 20A, 1P (NEMA 5-20) 
receptions, (which will not be concurrent with recessed floor utility box on 30 foot centers 
events in the Multi-Function room) which will along interior and exterior walls. Lid of utility 
include food and beverage service and light box should be capable of receiving a carpet
exhibits. Registration zones will be located inset to match adjacent carpet. Provide as 
adjacent to each entry door into Multi-Function close to Multifunction Room glass wall as 
Room. possible. 

 • (6) of the floor boxes mentioned above 
Area (sq.ft.) and Key Dimensions will also include a 100A, 208V (Russellstoll 
 60,000 sq.ft 
 Minimum of 60 deep from Multi-Function Hall 

to outside wall. 

DS1516FR000) receptacle. 

Acoustics 
 Direct access from all Multi-Function public  Noise Criteria level: NC 40 max 

doors indicates that the Pre-Function width  Reverberation time (T60): <2 seconds 
should match the Multi-Purpose width.  Minimum separation between Pre-function 

and Multi-Purpose Room: STC 50 
Occupancy  60,000 sf, NRC 0.9 acoustical metal ceiling, 
 No cumulative occupancy. People occupying Armstrong Metal Works, perforation pattern 

this space are counted in the Multi-Function 138, 1.5mm holes, 18.4% open with 
Room. fiberglass infill panel or equal 

Doors, Windows, and Movable Partitions Audiovisual 
 All exterior glazing should be very high 

performance insulated units. Curtainwall 
systems should be visually compatible with the 
remainder of the Convention Center systems. 

 Provide a zoned public address system for 
voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 West-facing curtainwall, opening to terrace, will 
be capable of having three (3) 20’ x 20’ 
openings, with two of them immediately 
adjacent to create a 20’ high x 40’ wide 
opening. This arrangement will allow the Pre-
Function and Terrace to function as one space. 
These large exterior openings will have an air 
curtain to allow use in variable weather 
conditions. 

 Large openings into the Multi-Function Hall will 
allow exhibits to flow out into this space. 

 Ceiling/wall speakers as required. 
 Provide audio/video inputs at walls or in floor 

boxes (AV network enabled). 
 Provide network audio control and 

processing with interface to allow mass 
notification system to mute system. 

 A built-in wireless antenna distribution 
system will allow for wireless microphone 
receivers with frequency agile transmitters. 

 Provide assignable or portable/wireless 
microphone reinforcement. 

 Any audio and video equipment will be 
portable and will be set up as required by the 
event. This portable equipment will tie into 
the house systems. 

 Interactive way-finding displays, software 
Colorado Convention Center 
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requirements coordinated with Owner. 
 Digital signage with software that provides 

customized displays specific to events. 
Coordinated housing with Graphics 

 Cable TV outlets 

Architecture Finishes 
 FLOOR: Custom Axminister Carpet pattern 

with a large format porcelain floor tile around 
perimeter of exterior curtain wall. In addition, 
exterior stone “boardwalks” will continue into 
the interior space. 

 WALLS: Painted abuse resistant gypsum 
board, wood, decorative finishes, sound 
absorbing plaster system with smoothest fine 
finish 

 BASE: Stainless steel 
 CEILING HT.: Varies; minimum 25’ 
 CEILING: Acoustical metal panel, gypsum 

board 
 OTHER: 

o Corner protection as required 
o Decorative lighting incorporated into 

architectural features 

Telecom 
 Provide (12) Cat6A UTP data cables 

terminated with RJ45 outlet at each floor 
utility box for telephone, data, POS, and TV. 

 Provide Cat6A UTP data cables with RJ45 
outlets for Wi-Fi. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
o Clad exterior elevator shaft with 60” x  Provide CCTV cameras for monitoring area 

96” backlit frosted safety glass that has and vertical transportation. 
a saitn etched finished face. Glass 
panels will be installed in fry reglet’s 
graph modular wall sytem and LED 

 Provide access control on exterior doors. 

Plumbing
reveal accents at base reveal, top  Provide water and drain capabilities with 
reveal, and corners. lockable cover plates at three (3) portable 

o Snap together aluminum column 
covers with custom metal finish. 

food cart location(s). 

Structure Graphics 
 Live Load Capacity = 150 psf. non-reducible  ADA compliant signage as required by code 
 Ceiling Rigging Capacity: 1,500 lbs per  Wayfinding signage, fixed and interactive, 

hanging point with hanging points at 30’-0” on legible from the vertical circulation points 
center each way. Total hanging load will not (displays included in audiovisual 
exceed 30,000 lbs. in one 90’-0” x 90’-0” requirements) 
structural bay.  Monitors that can be customized for events 

 Design floors for concentrated live loads of to display logos, corporate media, etc. 
3000 pounds with a total equipment weight (displays included in audiovisual 
limit of 10,000 pounds for scissor lift, pallet requirements) 
truck or other miscellaneous equipment.  Multi-Function Room name signage for 

naming rights revenue. 

Lighting 
 Ceiling lighting should not reduce the minimum 

clear height. 
 TYPE: LED downlights and LED architectural 

fixtures. 
 CONTROLS: Provide dimmable controls for 

Furniture, Fixtures, & Equipment 
 Lounge seating with occasional tables 
 Tables and chairs (some high-top) 
 Registration tables and kiosks 
 Food service carts 
 Trash and recycling receptacles 
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fixtures and connect to dimming system. All 
non-dimming lighting to be controlled by 
programmable lighting system. Daylight 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 
the ambient light level increases. Multiple 
scenes shall be pre-programmed for the space. 
Provide (1) programmable touch screen. 

 LEVEL: 10 foot-candles 

All furniture will be portable and moved into the 
space as required by the event. 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Rooftop Terrace: Phase 1 
Space/Room 
Name: D. ROOFTOP TERRACE 

Space Function
New outdoor terrace adjacent to expansion Pre-
Function Space. Terrace should be designed to host 
light exhibits and receptions as well as serving as 

Heating Ventilation and Air Conditioning 
 None 

Electrical 
additional Pre-Function space.  Recessed, weather proof, drive-over 

rated floor utility boxes with drain shall 
Area (sq. ft.) and Dimensional Requirements include: (1) 120V, 20A, 1P (GFCI, WP, 
 Approximately 50,000 sq. ft. NEMA 5-20), (1) 208V, 60A, 4P (Pin & 
 Extent of space will be determined by layout Sleeve). Provide 100A, 208V 

(Russellstoll DS1516FR000) receptacle 
Occupancy Combination box with technology 
 No cumulative occupancy. People occupying this devices, 6 locations. 

space are counted in the Multi-Function Room.  Provide 120V, 20A, 1P (GFCI, WP, 
NEMA 5-20) convenience outlets, along 

Doors, Windows, and Movable Partitions interior curtainwall and perimeter, at 60 
 A wind break that does not obstruct views should feet on centers. Provide weatherproof 

be considered at the perimeter of the Rooftop while in use cover 
Terrace similar to the wind screen at the upper “D”  Provide 1 location - 200A, 120/208V 
lobby. fused disconnect with cam-locs. Isolated 

power. 100A, 208V (Russellstoll 
DS1516FR000) receptacle. 

Acoustics 
 N/A 

Audiovisual 
 Provide outdoor-rated loudspeakers 
 Provide dedicated audio, video, and AV 

network jacks in outdoor-rated boxes for 
video and audio distribution 

 Any audio and video equipment will be 
portable and will be set up as required by 
the event. This portable equipment will 
tie into the house systems. 

Architecture Finishes 
 FLOOR: Concrete pavers over a waterproofing 

deck system. 
 WALLS: Curtainwall at roof perimeter 
 BASE: N/A 
 CEILING HT: N/A 
 CEILING: N/A 
 OTHER: 

o Plaza deck system with hot-applied 
rubberized asphalt waterproofing membrane. 

Telecom 
 Provide (2) Cat6A UTP data cables 

terminated with RJ45 outlet at each POS 
terminal at floor utility boxes, 6 locations. 

 Provide Cat6A UTP data cables with 
RJ45 outlets for Wi-Fi. 

 Provide (high-density) WiFi coverage 
based on the latest IEEE 802.11ac 
(Wave2) standard. 

 Expand existing (or provide new) 
coverage Responder Emergency System 
(RES) radios and facility operations 
radios distributed antenna system (DAS) 
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throughout area. 
 Carriers to expand existing (or provide 

new) coverage cellular telephone 
distributed antenna system (DAS) 
throughout area. 

Security 
 Provide exterior grade CCTV cameras for 

monitoring perimeter doors 

Plumbing 
 Provide water and drain capabilities with 

lockable cover plates at portable food 
cart location(s) (3) 

 Provide hose bibs with lockable covers 
for cleaning 

 Provide gas connections for portable fire 
pits and for outdoor radiant heating 
devices. 

 Provide 20,000 sq. ft. of snowmelt 
system, located in the area of the Pre-
Function doors. 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Integral tie-downs for temporary tents and shade 

structures. 
 Design floors for concentrated live loads of 3000 

pounds with a total equipment weight limit of 
10,000 pounds for scissor lift, pallet truck or other 
miscellaneous equipment. 

Graphics 
 N/A 

Lighting 
 TYPE: LED wall/pole mounted and architectural 

fixtures to create mood or highlight special building 
features 

 CONTROLS: All fixtures controlled by lighting 
control system and time clock. 

 LEVEL: 3 foot-candles 

Furniture, Fixtures, & Equipment 
 Tables and chairs 
 Outdoor soft seating 
 Umbrellas and / or awnings 
 Trash receptacles 
 Potted plants 
 Portable bars, food service carts 
 Portable outdoor radiant heating devices 
 Portable fire pits 
 Point-of-sale terminals 
All FFE will be portable and be set up on an 
event-by-event basis. 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: E. STAGING PANTRY 

Space Function
Staging pantries are required adjacent to Multi-
Function Room and unenclosed within the Service 
Corridor. Functions include beverage preparation and 
service, areas for warming and cooling carts, and final 

Heating Ventilation and Air Conditioning 
 Negative pressure to ensure odors do not 

travel to Multi-Function room. 

Electrical 
prep of plates for service. This area might also be  Provide 120V, 20A,1P (NEMA 5-20) 
used for clearing and racking soiled service wares. convenience outlets 

 Power as required for food service 
Area (sq.ft.) and Key Dimensions equipment, anticipate (20) dedicated 20A 
 Determined by openings into the Multi-Function receptacles and (4) 30A, 3 wire outlets 

Room. Staging pantry areas are contained within wired from a 100A, 42 cct. 208Y/120V 
the Back-of-House Corridor space. panel in the space. 

 Power from ceiling at service pantry work 
Occupancy 
 IBC 2015, Business occupancy with 200 sq. ft. per 

areas 

person Acoustics 
 Noise Criteria level: NC 40 max 

Doors, Windows, and Movable Partitions  Minimum separation between Pantry and 
 N/A Multi-Purpose Room: STC 55 

 NRC 0.95 minimum ceiling tile, 
Armstrong Health Zone Optima or equal 

Audiovisual 
 Monitors to provide service information to 

servers, coordinate software 
requirements with Owner. 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Stainless Steel wall paneling at food 

areas; High Performance paint elsewhere 
 BASE: None 
 CEILING HT.: 10’-0” min 
 CEILING: Vinyl Coated acoustical ceiling tile 
 OTHER: Comply with current health codes. 

Telecom 
 Provide Cat6A UTP cables terminated 

with RJ45 outlets at each wall telephone, 
Wi-Fi, POS, and printer locations. 

 Provide WiFi coverage based on the 
latest IEEE 802.11ac (Wave2) standard. 

 Expand existing (or provide new) 
coverage Responder Emergency System 
(RES) radios and facility operations 
radios distributed antenna system (DAS) 
throughout area. 

 Carriers to expand existing (or provide 
new) coverage cellular telephone 
distributed antenna system (DAS) 
throughout area. 

Security 
 CCTV to monitor work areas and Multi-

Function doors. 
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Plumbing 
 Hand-washing sink 
 Hot and cold water and drains as 

required by the food service equipment 
 Trench drains at ice making machines 

Structure Graphics 
 Live Load Capacity = 150 psf. non-reducible  Indication of emergency exiting 
 Concentrated live load: 3000 pounds  Floor striping to indicate clear exit width 

in which equipment cannot be stored 

Lighting 
 TYPE: Recessed LED with acrylic diffuser, task 

lighting at service counters 
 CONTROLS: All lights to be on lighting control 

system with local override 2-button stations. 
 LEVEL: 50 foot-candles 

Furniture, Fixtures, & Equipment 
 Refrigerator / Refrigerated carts 
 Coffee brewing equipment 
 Beverage table with sink 
 Ice machine with bin 
 Provisions for Class II food service 

equipment (portable): 
o Banquet carts 
o Queen Marys 
o Dish dollies 
o Portable work tables 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: F. KITCHEN 

Space Function
The new Kitchen will provide food and beverage 
support to the expansion area Multi-Purpose 
Room, Pre-Function Space, and Rooftop Terrace 
areas. All food preparation for the new areas will 
take place in this kitchen. 

Area (sq.ft.) and Key Dimensions 
 Approximately 26,000 sq.ft. 

Heating Ventilation and Air Conditioning 
 Exhaust and make up air for general 

conditioning 
 Exhaust hoods and grease duct as required 

for all cooking equipment 
 Fire suppression equipment at cooking areas 
 General HVAC for comfort 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

Occupancy convenience outlets 
 IBC 2015, Business occupancy with 200 sq. ft.  Power as required for food service 

per person with approximately 130 occupants. equipment; anticipate 400A 30cct. 
480Y/277V panel feeding a 150Kva step-

Doors, Windows, and Movable Partitions down transformer feeding 600A 126 cct. 
 Double-acting doors, including large double multi-section panel with dedicated branch 

doors into service corridor for movement of circuits for equipment and located in the 
food into service pantries and dishes back into kitchen space for local disconnecting of 
dishwashing areas. appliance requirements. 

 All 120V, 20A outlets to be GFCI type 
 Power from ceiling for kitchen work tables 

that are centered between cooking areas. 

Acoustics 
 NRC 0.95 minimum ceiling tile, Armstrong 

Health Zone Optima or equal 

Audiovisual 
 None 

Architecture Finishes 
 FLOOR: Epoxy coating 
 WALLS: High performance paint; fiber-

reinforced plastic paneling at wet and food 
prep areas and stainless steel paneling at all 
cook areas; Stainless steel corner guards on 
all exposed corners 

 BASE: Epoxy cove base; rubber base at 
storage rooms 

 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 Provide wall telephones throughout area. 
 Provide Cat6A UTP data cables at 

workstations for telephone, data and Wi-Fi at 
ceiling. 

 Provide WiFi coverage based on the latest 
IEEE 802.11ac (Wave2) standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide Proximity/Smart Card Reader control 
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at main entry doors, cash counting, vault, and 
liquor storage monitored in the Central 
Security Office. 

 Provide CCTV cameras for monitoring 
perimeter doors and vault. 

Plumbing 
 Hand washing sinks 
 Water, drain, and gas as required by kitchen 

equipment 
 Trench drains at ice making machines 
 Central grease interceptor 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA room identification 

Lighting 
 TYPE: Recessed LED with acrylic diffuser, 

task lighting at service counters 
 CONTROLS: All lights to be on lighting control 

system with local override 2-button stations. 
 LEVEL: 50 foot-candles 

Furniture, Fixtures, & Equipment 
 Class I (Fixed) equipment: 

o Walk-in coolers and freezers 
o Ice-making equipment 
o Prep sinks, work sinks, hand-washing 

sinks 
o Plating tables 
o Fryers 
o 4 Combi Ovens 
o Grilles 
o Hoods with fire suppression equipment 
o Warming / finishing equipment 
o Dry storage areas 
o Beverage equipment 

 Class II (Portable) equipment (location for): 
o Refrigerated carts 
o Banquet carts 
o 24 Queen Mary’s 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: G. KITCHEN DRY STORAGE 

Space Function
Dry storage for non-perishable food and supplies. 
This space should be along the path from the 
delivery point for incoming supplies to the kitchen. 
Within the space, there will be a small staff 
receiving office. 

Area (sq.ft.) and Key Dimensions 
 TBD. Kitchen Dry Storage area is contained 

within the total Kitchen area. 
Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 
Doors, Windows, and Movable Partitions 
 Primary entry doors should accommodate 

large deliveries on pallet jacks. 

Heating Ventilation and Air Conditioning 
 Ventilation 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: Rubber base 
 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for Wi-Fi. 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 N/A 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 
override 2-button station. 

 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Shelving as required by stored items 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: H. LIQUOR STORAGE 

Space Function
Liquor Storage is a secured room for storage of all 
alcohol products. The room will also contain 
coolers for chilled alcoholic beverages and an area 

Heating Ventilation and Air Conditioning 
 N/A 

Electrical 
for beer keg storage.  Provide 120V, 20A, 1P (NEMA 5-20) 

Area (sq.ft.) and Key Dimensions 
 TBD. Liquor Storage area is contained within 

the total Kitchen area 
Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 
Doors, Windows, and Movable Partitions 
 Entry through a secured door. 

convenience outlets 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: Rubber base 
 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for Wi-Fi. 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide Proximity/Smart Card Reader control 

storage monitored in the Central Security 
Office. 

Plumbing 
 Condensate drain for coolers 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 
override 2-button station. 

 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Shelving as required for stored items 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 35 
May 15, 2019 



  
     

  

        
 

  
 

 
      

    

      
 

    

 
          
       

       
 

    
       

    

        
 

     
  

       
   

       
  
      

     
     

    
       

    
    

 
   
   

  
   
     

      
 

      
     

  

   
        

      
  
   

   
       

OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: I. COFFEE / CONDIMENT STORAGE 

Space Function
This space is for the storage of condiments. The 
area should be accessible from the Service 
Corridor to enable servers access without entering 
the Kitchen. 

Area (sq.ft.) and Key Dimensions 
 Coffee / Condiment Storage area is contained 

within the total Kitchen area. 
Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 No special requirements. 

Heating Ventilation and Air Conditioning 
 Ventilation 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets 
 Power for coffee brewing equipment 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: Rubber base 
 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Provide Cat6A UTP data cables with RJ45 

outlets for Wi-Fi. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 Sinks, drains, and connections to support 

coffee brewing. 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 
override 2-button station. 

 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Shelving and bins as required for stored 

materials 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: J. KITCHEN WALK-IN COOLER AND FREEZER 

Space Function
These Walk-In Coolers and Freezers will be 
located along the path from the delivery area to the 

Heating Ventilation and Air Conditioning 
 
Electrical 

Kitchen, and will be monitored by the receiving  Provide power and fused disconnects for all 
office located in the Dry Storage area. It is components of walk-in units and connections 
preferred that the coolers and freezers are stocked 
from an outside door and accessed by the kitchen 
staff from an inside door. Required coolers and 
freezers include: 
 Protein cooler 
 Protein freezer 
 Beverage cooler 
 Produce and dairy cooler 
 Central freezer 
 In process cooler 
 Finished product cooler 
 Beer and wine cooler 
Area (sq.ft.) and Key Dimensions 
 Walk-In Coolers and Freezers are contained 

within the total Kitchen area. 
Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 
Doors, Windows, and Movable Partitions 
 As supplied by cooler/freezer manufacturer 

to junction boxes for interior 120V lighting. 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Epoxy flooring 
 WALLS: by cooler/freezer manufacturer 
 BASE: by cooler/freezer manufacturer 
 CEILING HT.: N/A 
 CEILING: by cooler/freezer manufacturer 

Telecom 
 N/A 

Security 
 N/A 

Plumbing 
 Condensate drain for coolers 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Depressed slab to allow top of cooler / freezer 

insulating floor panel to align with kitchen finish 
floor. 

 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 

Lighting 
 Lights to be provided internal to walk-in units. 
 LEVEL: 50 foot-candles 

Furniture, Fixtures, & Equipment 
 Shelving as required 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: K. DISHWASHING / POT WASHING 

Space Function
Dishwashing / Pot Washing is the area that 
receives soiled dishes from an outside door, 
cleans, and passes clean dishes into a storage 
area for the next use. Loose cooking equipment 
comes from the Kitchen for cleaning and storing in 
this area. The Dishwashing / Pot Washing area 
includes an area for detergent storage and a bay 
for washing carts on which the dishes are moved 
and stored. 

Area (sq.ft.) and Key Dimensions 
 The Dishwashing / Pot Washing area is within 

the total Kitchen area. 

Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 None 

Heating Ventilation and Air Conditioning 
 Exhaust dishwashing equipment as required 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets 
 Power for equipment fed from panels noted 

above. 

Acoustics 
 NRC 0.95 minimum ceiling tile, Armstrong 

Health Zone Optima or equal 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Epoxy flooring 
 WALLS: High performance paint; plastic 

paneling at wet areas; Stainless steel corner 
guards on all exposed corners 

 BASE: Epoxy cove base; rubber base at 
storage rooms 

 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 N/A 

Security 
 N/A 

Plumbing 
 Connections to equipment as required 
 Hand washing sinks 
 Hose reel in cart-washing area 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 
override 2-button station. 

 LEVEL: 50 foot-candles 

Furniture, Fixtures, & Equipment 
 Dish and glassware-washing machines 
 Pot-washing sink 
 High volume dish machine 
 Racks and carts for dish and glassware 

storage 
 Racks for flatware storage 
 Shelving for cookware storage 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: L. CHINA / FLATWARE / PROP STORAGE 

Space Function
The China / Flatware / Prop Storage area is a 
secured room, accessed from the Dishwashing 
area for stocking, the Kitchen for plating, and the 

Heating Ventilation and Air Conditioning 
 Ventilation 

Electrical 
Service Corridor for servicing. The room is  Provide 120V, 20A, 1P (NEMA 5-20) 
secured, and within the room, cages with 
silverware and props are also secured. This area 
includes dish cart storage. 

Area (sq.ft.) and Key Dimensions 
 The China / Flatware / Prop Storage is within 

the total Kitchen area. 

Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 No special requirements. 

convenience outlets 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: Rubber base 
 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 
override 2-button station. 

 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Cages for storage of silverware and props 
 Dishcarts for service ware 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: M. LINEN STORAGE 

Space Function
The Linen Storage area contains shelving and 
hanging space for table linens, and should be 
accessed from the Service Corridor. 

Heating Ventilation and Air Conditioning 
 Ventilation 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

Area (sq.ft.) and Key Dimensions 
 The Linen Storage area is within the Kitchen 

area. 

Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 No special requirements 

convenience outlets 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: Rubber base 
 CEILING HT.: 9’-0” min 
 CEILING: Vinyl coated acoustical ceiling tile 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for Wi-Fi. 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 
override 2-button station. 

 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Shelving and hanging for tablecloths, etc. 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: N. KITCHEN OFFICES 

Space Function
Offices that need to be directly adjacent to the food 
preparation area of the kitchen. Floor of room may 
be elevated to oversee kitchen, but must be 
accessible to people with disabilities. The Chef will 
use this area to plan menus, and perform 
administrative tasks while maintaining oversight on 
Kitchen operations. 

Area (sq.ft.) and Key Dimensions 
 Two offices at 120 sq. ft. each. This area is 

included in the total Kitchen area. 

Occupancy 
 IBC 2015, Business occupancy with 100 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 Window in door looking into kitchen 
 Window overlooking the kitchen 

Heating Ventilation and Air Conditioning 
 Ventilation, comfort conditioning 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets on each wall 
 Provide 120V, 20A, 1P Quad receptacle at 

each desk 

Acoustics 
 Noise Criteria level: NC 40 max 
 Minimum separation between Office and 

Kitchen: STC 50 
 NRC 0.95 minimum ceiling tile, Armstrong 

Health Zone Optima or equal 

Audiovisual 
 None 

Architecture Finishes 
 FLOOR: Luxury vinyl tile 
 WALLS: Painted gypsum board 
 BASE: Rubber 
 CEILING HT.: 9’-0” min 
 CEILING: Acoustic ceiling tile 
 OTHER: Windows in each office must look 

from the office directly into the cooking areas. 
Floor is generally raised to allow view, and 
access for people with disabilities must be 
considered. 

Telecom 
 Provide Cat6A UTP data cables at 

workstations for telephone, data and Wi-Fi at 
ceiling. 

 Provide WiFi coverage based on the latest 
IEEE 802.11ac (Wave2) standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Manual locking 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA room identification 

Lighting 
 TYPE: Recessed LED with acrylic diffuser and 

task lighting at desk 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor and 

Furniture, Fixtures, & Equipment 
 Office furniture for staff offices 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: O. TASTING ROOM 

Space Function
The Tasting Room will be an elegant conference 
room in which the Chef presents meals to potential 
customers for tasting. Floor of room may be 
elevated to oversee kitchen, but must be 
accessible to people with disabilities. 

Area (sq.ft.) and Key Dimensions 
 350 sq. ft. 

Occupancy 
 IBC 2015, Business occupancy with 100 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 Single door 
 Window overlooking the kitchen operation 

Heating Ventilation and Air Conditioning 
 Ventilation, comfort conditioning 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets 

Acoustics 
 Noise Criteria level: NC 35 max 
 Minimum separation between Tasting Room 

and Kitchen: STC 50 
 NRC 0.90 minimum ceiling tile 

Audiovisual 
 Monitor for content display with the room 
 Table connectivity of laptop to display 

content 

Architecture Finishes 
 FLOOR: LVT 
 WALLS: Painted gypsum board 
 BASE: Rubber 
 CEILING HT.: 9’-0” min 
 CEILING: Acoustic ceiling tile 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables at 

conference table for telephone, data and Wi-
Fi at ceiling. 

 Provide WiFi coverage based on the latest 
IEEE 802.11ac (Wave2) standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Manual locking 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification 

Lighting 
 TYPE: Recessed LED with acrylic diffuser and 

task lighting above conference table 
 CONTROLS: All lights to be on lighting control 

system with local override 2-button station. 
 LEVEL: 50 foot-candles 
 Decorative LED pendant light fixtures 

Furniture, Fixtures, & Equipment 
 Conference table and chairs on casters 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: P. BREAK ROOM - KITCHEN STAFF 

Space Function
The break room for kitchen staff, with a full-size 
refrigerator, dishwasher, and microwave, should be 
in reasonable proximity to the Kitchen. The 
primary use of this room is as a conference room 
for planning and briefing food service staff. 

Area (sq.ft.) and Key Dimensions 
 350 sq. ft. The Break Room is included in the 

Kitchen area. 
Occupancy 
 IBC 2015, Business occupancy with 100 sq. ft. 

per person 
Doors, Windows, and Movable Partitions 
 Single door 

Heating Ventilation and Air Conditioning 
 Ventilation, comfort conditioning 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets 
 Power for appliances and vending machines 

Acoustics 
 Background Noise Criteria level: NC 40 max 
 NRC 0.90 minimum ceiling tile. 

Audiovisual 
 Accommodations for future video monitor 

Architecture Finishes 
 FLOOR: LVT 
 WALLS: Gypsum board 
 BASE: Rubber 
 CEILING HT.: 9’-0” min 
 CEILING: Acoustical tile 
 OTHER: 

o Solid surface counters 
o Plastic laminate cabinets 

Telecom 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Provide wall telephones throughout area. 
 Provide Cat6A UTP data cables for 

telephone, data and Wi-Fi. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 None 

Plumbing 
 Break room sink 
 Water and drain to icemaker and dishwasher 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room Identification 

Lighting 
 TYPE: Recessed LED with acrylic diffuser and 

task lighting at appliances 
 CONTROLS: All lights to be on lighting control 

system with local override 2-button station. 
 LEVEL: 35 foot-candles 

Furniture, Fixtures, & Equipment 
 Refrigerator 
 Microwave 
 Dishwasher 
 Cafe table and chairs 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: Q. RESTROOMS / DRESSING ROOMS - KITCHEN STAFF 

Space Function
Two unisex, accessible, single fixture restrooms of 
approximately 80 square feet each will be provided 
for the staff adjacent to the Kitchen. 

Heating Ventilation and Air Conditioning 
 Exhaust as require by code 

Electrical 
 (2) 120V, 20A, 1P (NEMA 5-20) for 

Area (sq.ft.) and Key Dimensions convenience and housekeeping – additional 
 160 sq. ft. The Restrooms are included in the above counter GFCI outlets in dressing 

Kitchen area. rooms 
Occupancy  Power to hand dryers/paper towel 
 N/A dispensers, automatic toilet and faucet 

Doors, Windows, and Movable Partitions 
 Single door with privacy lock 

valves 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Porcelain tile 
 WALLS: Ceramic tile 
 BASE: Ceramic tile 
 CEILING HT.: 9’-0” min 
 CEILING: Painted gypsum board 
 OTHER: 

o Solid surface counters 
o Painted metal toilet partitions 

Telecom 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, and Wi-Fi. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 Fixtures to be high-efficiency, low-water use 
 Toilet and urinals will have electronic flushing 
 Lavatories and soap dispensers will have 

electronic operation 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room Identification 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED cove and down lighting  Toilet 
 CONTROL: Occupancy sensors  Lavatories 
 LEVEL: 20 foot-candles  Changing area curtain 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 45 
May 15, 2019 



  
     

  

        
 

  
 

 
                                                         

    
    

        
  

     

 
         

    
          
  

     
    

 

 
   
         
   

  
   

      
                  

        

   
  

    

   
       

 
  

OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: R. JANITOR CLOSETS 

Space Function
One Janitor’s Closet will be required in each kitchen 
area. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 

Electrical 
Area (sq.ft.) and Key Dimensions  (2) 120V, 20A, 1P GFCI (NEMA 5-20) for 
 60 sq. ft. The Janitor’s Closets are included in convenience and housekeeping 

the Kitchen area. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 Single door with storage lock 

 Power to recharge equipment (if required) 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Paint; plastic paneling to 48” AFF, to 

structure to encapsulate room 
 BASE: Rubber 
 CEILING HT.: 9’-0” 

o No ceiling if all walls to structure 
 CEILING: Painted gyp board where walls not to 

structure 

Telecom 
 N/A 

Security 
 Manually lockable 

Plumbing 
 Floor mop sink with hot and cold water and 

drain 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA Room Identification 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED strip fixtures  Open shelves to 84” AFF for janitor 
 CONTROLS: Occupancy sensor. supplies 
 LEVEL: 20 foot-candles  Vacuum cleaner 

 Trash bin cart 
 Mops 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: S. CAN WASH 

Space Function
The Can Wash area requires a three-sided room into 
which soiled trash receptacles can be placed and 
cleaned. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 

Electrical 
 Provide (1) GFCI, WP, 120V, 20A, 1P 

Area (sq.ft.) and Key Dimensions 
 150 sq. ft. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 None 
 

(NEMA 5-20) for convenience 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete, sloped to an area 

drain 
 WALLS: Epoxy-painted CMU 
 BASE: none 
 CEILING HT.: 9’-0” 

o No ceiling if all walls to structure 
 CEILING: None 

Telecom 
 N/A 

Security 
 N/A 

Plumbing 
 Slope floor to trench drain in opening. 
 Hose reel 

Structure 
 Live Load Capacity = 100 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA Room Identification 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: Occupancy sensor. 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Sanitizer storage 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Food Service Group 
Space/Room 
Name: T. TRASH / COMPOST / RECYCLING STORAGE 

Space Function
The Trash / Compost / Recycling area is the 
collection area for outgoing remains from all rooftop 
areas. This area must be easily accessible from the 
Kitchen and from the Service Corridor, and must 
have a direct path to vertical conveyance to the dock 
without passing through any public area. 

Area (sq.ft.) and Key Dimensions 
 TBD. The Trash / Compost / Recycling area is 

contained within the Kitchen area. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 None 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 
 Cool trash room if enclosed 

Electrical 
 Provide (1) 120V, 20A, 1P (NEMA 5-20) 

for convenience 
 Power to recharging and compactor 

equipment (if required) 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Epoxy-painted CMU 
 BASE: none 
 CEILING HT.: 9’-0” 

o No ceiling if all walls to structure 
 CEILING: None 

Telecom 
 N/A 

Security 
 N/A 

Plumbing 
 Slope floor to trench drain in opening. 
 Hose reel 

Structure 
 Live Load Capacity = 100 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA Room Identification 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: Occupancy sensor. 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Sanitizer storage 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: U. BACK-OF-HOUSE SERVICE CORRIDORS 

Space Function
Corridor to wrap around Multi-Function room. 
Minimum 10’-0” clear width in addition to all 
storage areas and service pantries, which will add 
6’-0” to width of service corridor. In additional to 
serving three sides of the Multi-Function room, this 
Service Corridor must have direct access to the 
Pre-Function area, Kitchen, Storage, and Trash 
areas as described in each of those program 
elements. 

Area (sq.ft.) and Key Dimensions 
 Approximately 22,000 sq. ft. as required to 

serve three sides of Multi-Function Room. 

Occupancy 
 No cumulative occupancy. People occupying 

this space are counted in other back-of-house 
spaces. This approach must be confirmed 
with the Authority Having Jurisdiction. 

Doors, Windows, and Movable Partitions 
 Doors into Multi-Function space 

o Sound seals, door sweeps 
o Kick plates 
o Sound locks, where possible 

Heating Ventilation and Air Conditioning 
 Ventilation, comfort conditioning 

Electrical 
 Provide (1) 120V, 20A, 1P (NEMA 5-20) for 

convenience at 10ft centers 
 Power to recharge equipment (lifts, etc.) 
 Provide 120V, 1PH power for charging 

equipment at back of house service corridor 
and Interstitial Level 

 Storage. 
 Provide power for food service warming carts 

at service location to the multifunction space 

Acoustics 
 Noise Criteria level: NC -40 max 
 Minimum separation between Corridors and 

MF Room: STC 50 
 NRC 0.90 minimum ceiling tile 
 Carpet or padded vinyl flooring to reduce 

noise from food carts at entry to Multi-
Function Room 

Audiovisual 
 AV equipment storage areas in corridor 

Architecture Finishes 
 FLOOR: Sealed Concrete, paint striping to 

denote storage areas 
 WALLS: High performance paint 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: Absorptive ceiling at openings into 

Multi-Function Room to dampen corridor noise 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables terminated 

with RJ45 outlets for telephone, data, Wi-Fi 
and POS. 

 Provide WiFi coverage based on the latest 
IEEE 802.11ac (Wave2) standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide CCTV cameras for monitoring 

perimeter doors 

Plumbing 
 Hand-Washing sinks in service pantry area 
 Food Service sinks in service pantry area 
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Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 Designate egress clear zone with painted 

stripe on floor 
 Indicate ADA Room Identification/meeting 

room numbers for service personnel 
 Identify “Authorized Personnel Only” at all 

public-to-service interface points 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED strip fixtures in corridor, recessed  None 

LED with acrylic diffuser at food service 
locations 

 CONTROLS: Occupancy sensor and local two-
button override stations. 

 LEVEL: 10 foot-candles in corridor, 50 foot-
candles at food service locations 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: V. STORAGE – ENCLOSED 

Space Function
Building operations and furniture storage for the 
expansion area. This area must be on the level of 
the Multi-Function Room or have access to 
elevators to convey materials (on forklift) to the 
floor. 

Heating Ventilation and Air Conditioning 
 Ensure that all mechanical equipment and 

ductwork is placed over the 25-foot 
clearance required in the room. 

 Ventilation 

Electrical 
Area (sq.ft.) and Key Dimensions  Provide (2) 120V, 20A, 1P (NEMA 5-20) on 
 Convention Center: 15,000 sq. ft. each wall for convenience 
 Decorator / Vendor: 15,000 sq. ft.  Power to recharging electric forklift and 

Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 Overhead coiling door to move materials into 

the space. 
 One pair of doors to accommodate pallet jacks 
 Single man door 
 Chain link cages to isolate vendor storage from 

convention center storage 

scissor lift. 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: None 
 CEILING HT.: 15’ clear space, minimum 
 CEILING: Exposed structure, painted 
 OTHER: 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) 
radios) and facility operations radios 
distributed antenna system (DAS) throughout 
area. 

Security 
 Manual lock 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 ADA required signage 
 Painted storage border on floor 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: Occupancy sensor. 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Trolley carts for tables and chairs 
 Fencing/enclosures 
 Storage shelving 
 Storage racks 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: W. DRESSING ROOMS 

Space Function
This space will be used by presenters and 
performers for preparing to present. Space should 
have closed-circuit feed from event space, and 

Heating Ventilation and Air Conditioning 
 Comfort conditioning 

Electrical 
service corridor access to the head table location.  Provide (2) 120V, 20A, 1P (NEMA 5-20) on 

each wall for convenience 
Area (sq.ft.) and Key Dimensions 
 Two at 120 sq.ft. each 
 Small reception area at 200 sq.ft 

Occupancy 
 IBC 2015, Business occupancy with 100 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 None 

 
Acoustics 
 N/A 

Audiovisual 
 Video feed from Multi-Function event space 

Architecture Finishes 
 FLOOR: Modular carpet 
 WALLS: High performance paint and 

decorative vinyl wall coverings. 
 BASE: Millwork Contoured rubber wall base. 
 CEILING HT.: 10’-0” 
 CEILING: Acoustical tile 
 OTHER: 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Controlled access 

Plumbing 
 N/A 

Structure 
Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA Signage 

Lighting 
 TYPE: LED lay-in fixtures 
 CONTROLS: Occupancy sensor. 
 LEVEL: 20 foot-candles 
 Decorative light fixtures in reception area. 
 Decorative sconces and/or back -it mirrors in 

dressing rooms. 

Furniture, Fixtures, & Equipment 
 Lounge furnishing 
 Occasional tables 
 Wardrobe 
 Makeup vanity or credenza 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: X. STORAGE – OPEN 

Space Function
This storage is located along the service corridor 
and will be used as storage of tables and chairs for 
use in the Multi-Function Room. Approximately 
50% of the open storage within the Service 
Corridor will be allocated to Food Service storage 
needs. 

Heating Ventilation and Air Conditioning 
 Ensure that all mechanical equipment and 

ductwork is placed over the 25-foot 
clearance required in the room. 

 Ventilation 

Electrical 
 Provide (2) 120V, 20A, 1P (NEMA 5-20) on 

Area (sq.ft.) and Key Dimensions each wall for convenience 
 As required by items to be stored. This area is 

included in the Service Corridor area. 

Occupancy 
 IBC 2015, Storage occupancy with 300 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 None 

 Power to recharge equipment (if required) 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: None 
 CEILING HT.: N/A 
 CEILING: Exposed structure, painted 
 OTHER: 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 N/A 
 

Structure 
 Live Load Capacity = 150 psf. non-reducible 
 Concentrated live load: 3000 pounds 

Graphics 
 Striping on the floor to distinguish storage 

area from egress path 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: Occupancy sensor. 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 N/A 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: Y. NON-PUBLIC RESTROOMS 

Space Function
Men’s and Women’s restrooms for staff that do not 
require the staff enters the Kitchen to use. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 

Electrical 
Area (sq.ft.) and Key Dimensions  (2) 120V, 20A, 1P GFCI (NEMA 5-20) for 
 Fixture count and restroom size to be convenience and housekeeping 

determined by occupant load.  Power to hand dryers/paper towel 
dispensers, toilet valves and lavatory 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 No special provisions 

faucets. 

Acoustics 
 Minimum STC 55 to surrounding spaces 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: porcelain tile 
 WALLS: ceramic tile 
 BASE: porcelain tile 
 CEILING HT.: 9’-0” min 
 CEILING: Gypsum Board 
 OTHER: counters – solid surface 

o Toilet partitions – painted metal, ceiling-
mounted 

o Stainless steel toilet accessories 
o Metal tile trim pieces 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 Fixtures to be high-efficiency, low-water use 
 Toilet and urinals will have electronic flushing 
 Lavatories and soap dispensers will have 

electronic operation 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification signage 

Lighting 
 TYPE: Recessed LED down lighting and strip 

fixtures with room occupancy sensors 
 LEVEL: 20 foot-candles with accent lighting at 

lavatories 

Furniture, Fixtures, & Equipment 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: Z. GENDER NEUTRAL STAFF RESTROOMS 

Space Function
Single restrooms for staff that does not require the 
staff to enter the Kitchen to use. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 

Electrical 
Area (sq.ft.) and Key Dimensions  (2) 120V, 20A, 1P GFCI (NEMA 5-20) for 
 60 sq. ft. convenience and housekeeping 

 Power to hand dryers/paper towel 
Occupancy dispensers, toilet valves and lavatory 
 N/A 

Doors, Windows, and Movable Partitions 
 No special provisions 

faucets. 

Acoustics 
 Minimum STC 55 to surrounding spaces 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: porcelain tile 
 WALLS: ceramic tile 
 BASE: porcelain tile 
 CEILING HT.: 9’-0” min 
 CEILING: Gypsum Board 
 OTHER: counters – solid surface 

o Toilet partitions – painted metal, ceiling-
mounted 

o Stainless steel toilet accessories 
o Metal tile trim pieces 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 Fixtures to be high-efficiency, low-water use 
 Toilet and urinals will have electronic flushing 
 Lavatories and soap dispensers will have 

electronic operation 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification signage 

Lighting 
 TYPE: Recessed LED lighting with room 

occupancy sensors 
 LEVEL: 20 foot-candles with accent lighting at 

lavatories 

Furniture, Fixtures, & Equipment 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: AA. JANITOR CLOSETS 

Space Function
One closet per each men and women’s restroom 
core, and one closet for serving the Service Corridor. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 

Electrical 
Area (sq.ft.) and Key Dimensions  (1) 120V, 20A, 1P GFCI (NEMA 5-20) for 
 60 sq. ft. convenience and housekeeping 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 Single door with storage lock 

 Power to recharge equipment, if necessary 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Paint; plastic paneling to 48” AFF, to 

structure to encapsulate room 
 BASE: Rubber 
 CEILING HT.: 9’-0” 

o No ceiling if all walls to structure 
 CEILING: Painted gyp board where walls not to 

structure 

Telecom 
 N/A 

Security 
 Manually lockable 

Plumbing 
 Floor mop sink with hot and cold water and 

drain 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA Room Identification 

Lighting 
 TYPE: LED strip 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Open shelves to 84” AFF for janitor 

supplies 
 Vacuum cleaner 
 Trash bin cart 
 Mops 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: BB. ELECTRICAL ROOMS 

Space Function
Main Electrical and Satellite Electrical rooms as 
required to support the expansion area. 

Area (sq.ft.) and Key Dimensions 

Heating Ventilation and Air Conditioning 
 Ventilation and or cooled as required for 

equipment 

Electrical 
 As required to house all electrical service gear.  Convenience outlets on all walls 

 Ground buss for 
Occupancy panels/transformers/switchboards and 
 IBC 2015, Storage occupancy with 300 sq. ft. per 

person 
telecom cross connect 

Acoustics 
Doors, Windows, and Movable Partitions  Vibration isolation pads for floor-mounted 
 Two remote, out-swinging doors in main electrical 

room with storage lock. 
 Single door with storage lock and satellite 

electrical room(s) 

electrical transformers 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint; painted 

plywood telephone board, fire rated as required by 
code 

 BASE: none 
 CEILING HT.: N/A 
 CEILING: Exposed structure, painted 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables with 

RJ45 outlets for Wi-Fi. 
 Provide WiFi coverage based on the 

latest IEEE 802.11ac (Wave2) standard. 
 Expand existing (or provide new) 

coverage Responder Emergency System 
(RES) radios and facility operations 
radios distributed antenna system (DAS) 
throughout area. 

 Carriers to expand existing (or provide 
new) coverage cellular telephone 
distributed antenna system (DAS) 
throughout area. 

Security 
 Manual storage lock 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED strip hung or surface mounted  None 
 LEVEL: 20 foot-candles 
 Emergency battery back-up on selected fixtures 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 57 
May 15, 2019 



  
     

  

        
 

 
 

 
      

    
     

    
      

      
 

 
      

       

    
      

      
          

       
 

     
         

 
     

     

    
     
    

      
      

     
       

      
   

      
    

   
     
    

     

      
       

    
       

 
     

 

 
   
        

      
  

   
  

 
 

OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: CC. TELECOMMUNICATIONS ROOMS (TR) 

Space Function
Main Telecommunication (MDF) and Satellite (IDF) 
rooms as required to support the expansion area. 

Heating Ventilation and Air Conditioning 
 Cooled as required for equipment 

Electrical 
Area (sq.ft.) and Key Dimensions  Power as required for equipment 
 Remote telecom rooms (IDF) located at  Convenience outlets, 120V, 20A on each 

approximately 400-feet apart for horizontal data wall 
distribution. IDF size will vary from 90-150 sq ft  Grounding and ground buss as required
based on horizontal data cable load and 
equipment placement. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 Single door with storage lock at main and satellite 

electrical room(s) 

by equipment 

Acoustics 
 N/A 

Audiovisual 
 AV support equipment (network switching 

/ amplifiers etc.) in equipment racks 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Paint; painted plywood telephone board, 

rated wall construction as required by code 
 BASE: Rubber 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: 

Telecom 
 Provide dedicated TRs throughout 

expansion area for supporting all 
horizontal technology distribution. 

 TRs to be located approximately 400-feet 
on center such that maximum cable 
lengths do not exceed 295-feet (90m). 

 TRs to be connected to existing Main 
Telecom Room (MTR) using fiber optics 
and Cat3 backbone cables. 

 TR fitout to include all necessary 
hardware such as fire-resistant 
backboard, equipment racks/cabinets, 
ladder rack, patch panels, telecom 
ground system, vertical/horizontal wire 
managers, rack mounted power strips, 
etc. 

 Provide Ethernet network switches at TRs 
to support all telephone, data, Wi-Fi, and 
POS. 

Security 
 Provide Proximity/Smart Card Reader 

control at doors, monitored in the Central 
Security Office. 

 Provide CCTV cameras for monitoring 
room. 

Plumbing 
 N/A 
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Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification 

Lighting 
 TYPE: LED strip hung or surface mounted 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 None 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: DD. MECHANICAL ROOMS 

Space Function
Mechanical equipment rooms required to support the 
expansion area. 

Area (sq.ft.) and Key Dimensions 

Heating Ventilation and Air Conditioning 
 Ventilation/ heated and cooled modestly for 

extreme conditions 

Electrical 
 As required by mechanical system design.  Convenience outlets, 120V, 20A on each 

wall 
Occupancy  Power as required by mechanical 
 IBC 2015, Storage occupancy with 300 sq. ft. per 

person 
equipment 

Acoustics 
Doors, Windows, and Movable Partitions  1” thick duct liner applied to walls to reduce 
 Double doors with storage lock. noise levels in room. 

 Mechanical equipment on vibration 
isolation. 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, and Wi-Fi. 
 Provide (high-density) WiFi coverage 

based on the latest IEEE 802.11ac 
(Wave2) standard. 

 Provide (1) 1.5-inch conduits for future 
telecom cable from each floor utility box to 
nearest Telecom Room. 

 Provide wall telephones throughout area. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) 
radios and facility operations radios 
distributed antenna system (DAS) 
throughout area. 

 Carriers to expand existing (or provide 
new) coverage cellular telephone 
distributed antenna system (DAS) 
throughout area. 

Security 
 Storage lock 

Plumbing 
 Water, drain, and gas as required by 

mechanical equipment. 
 Hose bibb for maintenance 

Structure 
 Live Load Capacity = 75 psf. plus equipment and 

Graphics 
 ADA Required signage 
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pad, 
150 psf. minimum 

 Concentrated live load: 3000 pounds 

Lighting 
 TYPE: LEDs strip hung or surface mounted 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 N/A 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Back-of-House Group 
Space/Room 
Name: EE. OPERABLE WALL PANEL STORAGE 

Space Function
Enclosed closets aligned with partition track for 
operable wall panel storage. Provide one (1) 
storage pocket for each operable wall and avoid 
mixing panel sequence. 

Area (sq.ft.) and Key Dimensions 
 As required by room division layout. Space for 

Operable Wall Panel Storage is included in the 
Service Corridor area. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 Lockable access door on service side for 

maintenance if possible 

Heating Ventilation and Air Conditioning 
 No special requirements 

Electrical 
 (1) Convenience outlet, 120V, 20A 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Unfinished 
 BASE: None 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: 

Telecom 
 N/A 

Security 
 N/A 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 None 

Lighting 
 Wall-mounted LED in large closets to ensure 

visibility for manipulating panels 

Furniture, Fixtures, & Equipment 
 None 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Vertical Conveyance 
Space/Room 
Name: FF. PUBLIC ELEVATORS 

Space Function
Public elevators will be new and existing; and shall 
provide access from street level to rooftop Multi-
Function space level. Four new passenger 
elevators are planned to serve the new rooftop 
spaces: Two from the D Lobby and Two from the 
E Lobby. Provide $25,000 allowance per elevator 
cab for interior finishes. Provide the same 
allowance for existing elevator cabs to be re-
finished that go up to the multi-purpose space. 

Area (sq.ft.) and Key Dimensions 
 Determined by required elevator size. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 N/A 

Heating Ventilation and Air Conditioning 
 N/A 

Electrical 
 Outlets, 120V 20A, GFCI in elevator machine 

room or adjacent to controller and in pit 
 Emergency power to deliver elevator to 

home floor 
 Emergency power to cab lighting 

Acoustics 
 N/A 

Audiovisual 
 Video monitor with programmable content 

Architecture Finishes 
 FLOOR: Porcelain tile 
 WALLS: Metal Panel and glass accents 
 BASE: Metal 
 CEILING HT.: 8’-0” min 
 CEILING: Metal with integrated lighting and 

deocorative accent lighting. 
 OTHER: 
Decorative metal hand rail at back or sides of 
elevator cab per code. 

Telecom 
 Emergency communications: Provide Cat6A 

UTP data cables with RJ45 outlets for 
telephone, data, Wi-Fi, and TV. Additionally, 
provide fiber optic cable with elevator travel 
cable to support telecom. 

 Provide WiFi coverage based on the latest 
IEEE 802.11ac (Wave2) standard. 

 Provide emergency telephone/call button 
integrated with elevator cab for emergency 
communications. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area 

Security 
 Provide CCTV cameras for monitoring 

interior elevator cab and occupants 

Plumbing 
 None 

Structure 
 As required by code 

Graphics 
 Signs shall meet Fire Evacuation code 

requirements 
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Lighting 
 TYPE: LED in pit and machine room or 

adjacent to and on top of cab, lighting in the 
hoist way for hi-rise tied to switch in FCC 

 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 None 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Vertical Conveyance 
Space/Room 
Name: GG. SERVICE ELEVATORS 

Space Function
Service elevators will covey materials to the Multi-
Function Room level. Food service, exhibit, and 
audio/visual delivery will take place from the 

Heating Ventilation and Air Conditioning 
 As required by elevator manufacturer 

Electrical 
Champa Street docks to the level and will require a  Outlets, 120V 20A, GFCI in elevator machine 
minimum of two service elevators. room or adjacent to controller and in pit 

 Emergency power as required for elevator 
Area (sq.ft.) and Key Dimensions use 
 Elevator cab platform minimum 6’-0” wide by 

8’-4” (nominal), with a capacity of 5000 lbs. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 None required 

 Emergency power to cab lighting 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: checker-plate flooring 
 WALLS: painted metal; stainless steel front 

wall 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables with 

RJ45 outlets for telephone, data, Wi-Fi, 
TV, and CCTV. Additionally, provide 
fiber optic cable with elevator travel 
cable to support telecom. 

 Provide WiFi coverage based on the 
latest IEEE 802.11ac (Wave2) standard. 

 Provide emergency telephone/call button 
integrated with elevator cab for 
emergency communications. 

 Expand existing (or provide new) 
coverage Responder Emergency System 
(RES) radios and facility operations 
radios distributed antenna system (DAS) 
throughout area. 

 Carriers to expand existing (or provide 
new) coverage cellular telephone 
distributed antenna system (DAS) 
throughout area. 

Security 
 Provide CCTV cameras for monitoring 

interior elevator cab and occupants 
 Provide Proximity/Smart Card Reader control 

floor selection, monitored in the Central 
Security Office 

Plumbing 
 N/A 

Structure Graphics 
 Signs shall meet Fire Evacuation code 
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 N/A requirements 

Lighting 
 TYPE: LED 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 None 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Vertical Conveyance 
Space/Room 
Name: HH. FREIGHT ELEVATORS 

Space Function
Freight elevators will covey materials to the Multi-
Function Room level. All materials delivery will 
take place from the Champa Street docks to the 

Heating Ventilation and Air Conditioning 
 As required by elevator manufacturer 

Electrical 
Multi-Function level and will require a minimum of  Outlets, 120V 20A, GFCI in elevator machine 
two freight elevators. room or adjacent to controller and in pit 

 Power as required for elevator operation 
Area (sq.ft.) and Key Dimensions 
 Elevator cab platform minimum 12’-0” wide by 

20’-0” (nominal), with a capacity of 20,000 lbs. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 None required 

 Emergency power to cab lighting 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: checker-plate flooring 
 WALLS: painted metal; stainless steel front 

wall 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, TV, and 
CCTV. Additionally, provide fiber optic cable 
with elevator travel cable to support telecom. 

 Provide WiFi coverage based on the latest 
IEEE 802.11ac (Wave2) standard. 

 Provide emergency telephone/call button 
integrated with elevator cab for emergency 
communications. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide CCTV cameras for monitoring 

interior elevator cab and occupants 
 Provide Proximity/Smart Card Reader control 

floor selection, monitored in the Central 
Security Office 

Plumbing 
 N/A 

Structure 
 N/A 

Graphics 
 Signs shall meet Fire Evacuation code 

requirements 
Lighting Furniture, Fixtures, & Equipment 
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  TYPE: LED 
 LEVEL: 20 foot-candles 

 None 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 68 
May 15, 2019 



  
     

  

        
 

 
 

 
                                                                 

    

      
    

 
         

         
   

    
       

 

     

     
  

 
  
  

  
   
  

   

  
   

OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Vertical Conveyance 
Space/Room 
Name: II. ESCALATORS 

Space Function
Two locations with 3 escalators in each location to 
convey passengers from the D and E Lobbies to 
the Multi-Function Pre-Function area. 

Area (sq.ft.) and Key Dimensions 
 Width to be determined by analysis of 

passenger loading. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 

Heating Ventilation and Air Conditioning 
 N/A 

Electrical 
 Normal power for escalator operation with 

outlets in pits as required. 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: N/A 
 WALLS: N/A 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: Stainless steel 

Telecom 
 N/A 

Security 
 Provide CCTV cameras for monitoring 

escalators and landings 

Plumbing 
 N/A 

Structure 
 N/A 

Graphics 
 N/A 

Lighting 
 LED Skirt lighting 

Furniture, Fixtures, & Equipment 
 N/A 
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OPPORTUNITY 1.1 - ROOFTOP EXPANSION WITH LOBBY AND 
1: WAYFINDING IMPROVEMENTS 

Vertical Conveyance 
Space/Room 
Name: JJ. EXIT STAIRS 

Space Function
Size and location per code egress requirements. 

Area (sq.ft.) and Key Dimensions 
 Width to be determined by required exit 

capacity 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 Doors to be rated per occupancy and 

construction type 

Heating Ventilation and Air Conditioning 
 Pressurize if required for smoke control 

Electrical 
 N/A 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: Paint 
 BASE: None 
 CEILING HT.: N/A 
 CEILING: None 
 OTHER: Painted handrails, stringers, stair 

support 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide door status monitors at all exterior 

doors monitored from Central Security 
Office. 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 Fire Evacuation Plan at Exit Doors 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED  N/A 
 LEVEL: 10 foot-candles with egress lighting as 

required by code 
 Exit signs to be arranged as required by code, 

with specific locations and mounting 
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OPPORTUNITY 1.2 - D LOBBY IMPROVEMENTS 
1: 
Space/Room 
Name: D LOBBY IMPROVEMENTS (upper and lower) 

Space Function
Improvements to the existing D Lobby will be 
elevators, escalators, and stairs for connection to 
the Pre-Function area of the roof expansion. The 

Heating Ventilation and Air Conditioning 
 Existing systems should be evaluated to 

determine if upgrades are required. 

D Lobby Improvements will also provide a new Electrical 
connection to the west end of the Parking Garage.  Provide recessed utility boxes with 20A, 
This will serve as one of two major entrances to 208V (NEMA L2120)and 120V, 20A outlets 
the upper level Pre-Function. The design should at two designated locations for light exhibit 
enhance the visitor’s wayfinding experience and and food and beverage carts. 
update the finishes, tying them to the new Multi-  Provide cleaning outlets at escalator 
Function space and Pre-Function area. intermediate platform, 30ft spacing, 120V, 

Area (sq. ft.) and Key Dimensions 
 N/A, existing space 

20A 

Acoustics 
 Reverberation time (T60) overall Lobby: <2 

Occupancy seconds 
 No cumulative occupancy. People occupying  NRC 0.9 acoustical metal ceiling, Armstrong 

this space are in transit to the Multi-Function Metal Works, perforation pattern 138, 1.5mm 
Room. holes, 18.4% open with fiberglass infill panel 

or equal
Doors Windows and Movable Partitions  NRC 0.9, 2” thick nominal Impact resistant 
 None, all existing unless design requires wall panels 

otherwise.  Noise Criteria level: NC-40 max 

Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 Provide audio and AV network inputs at one 
wall location near the escalators. 

 Provide assignable wireless microphone 
reinforcement. 

 Any audio and video equipment will be 
portable and will be set up as required by the 
event. This portable equipment will tie into 
the house systems. 

 Provide interactive wayfinding, coordinate 
software requirements with Owner. 

 Cable TV outlets 

Architecture Finishes Telecom 
 FLOOR: Carpet  Provide (12) Cat6A UTP data cables 
 WALLS: Painted abuse resistant gyp board terminated with RJ45 outlet at each floor 
 BASE: Metal utility box for telephone, data, POS, and TV. 
 CEILING HT.: Varies; match existing heights  Provide Cat6A UTP data cables with RJ45 
 CEILING: Acoustical metal panel, gyp board outlets for telephone, data, Wi-Fi, TV, CCTV 

to blend with existing ceilings and POS. 
 Provide (high-density) WiFi coverage based 
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 OTHER: on the latest IEEE 802.11ac (Wave2) 
standard. 

 Provide (1) 1.5-inch conduits for future 
telecom cable from each floor utility box to 
nearest Telecom Room. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide CCTV cameras for monitoring 

general area, vertical circulation, and 
exterior/perimeter doors. 

Plumbing 
 None 

Structure 
 N/A, existing 

Graphics 
 Provide ADA-required signage 
 Wayfinding signage, fixed and interactive and 

legible from all circulation points (displays 
provided in audiovisual requirements) 

 Provide monitors for customized event 
display (customer logo, corporate media, 
etc.) 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED or other specialty lighting to  Trash receptacles 

create mood or highlight special features.  Lounge seating and occasional tables 
 CONTROLS: Provide dimmable controls for  Food and Beverage service carts 

fixtures and connect to dimming system. All All furniture and equipment will be portable and 
non-dimming lighting to be controlled by stored when not in use. 
programmable lighting system. Daylight 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 
the ambient light level increases. Multiple 
scenes shall be pre-programmed for the 
space. Provide (1) programmable touch 
screen. 

 LEVEL: 20 foot-candles (dimmable) at 3500K 
to suggest daylight brightness. 
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OPPORTUNITY 1.3 - E LOBBY IMPROVEMENTS 
1: 
Space/Room 
Name: E LOBBY IMPROVEMENTS 

Space Function
This space will include elevator, escalator, and 
stair access directly to the upper levels and serve 
as a major entrance to the new expansion. 
Enhanced finishes and lighting should tie to the 
rooftop Pre-Function area and create an elegant 
and exciting entry pathway. 

Area (sq. ft.) and Key Dimensions 
 N/A, existing space 

Occupancy 
 No cumulative occupancy. People occupying 

this space are in transit to the Multi-Function 
Room. 

Doors Windows and Movable Partitions 
 None, all existing 

Heating Ventilation and Air Conditioning 
 Existing systems should be evaluated to 

determine if upgrades are required. 

Electrical 
 Provide wall receptacles in Storage Room 

with 20A, 208V (NEMA L2120) instead of (1) 
30A, 208V (NEMA L21-30). 

 Provide (2) 4” mouse holes (similar to the 
expansion) from new Storage Room 
receptacle locations to E Lobby. 

 
Acoustics 
 Reverberation time (T60) overall Lobby: <2 

seconds 
 NRC 0.9 acoustical metal ceiling, Armstrong 

Metal Works, perforation pattern 138, 1.5mm 
holes, 18.4% open with fiberglass infill panel 
or equal 

 NRC 0.9, 2” thick nominal Impact resistant 
wall panels 

 Noise Criteria level: NC-40 max 

Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 Provide audio and AV network inputs at one 
wall location near the escalators. 

 Provide assignable wireless microphone 
reinforcement. 

 Any audio and video equipment will be 
portable and will be set up as required by the 
event. This portable equipment will tie into 
the house systems. 

 Provide interactive wayfinding (coordinate 
software requirements with Owner) 

 Cable TV outlets 

Architecture Finishes 
 FLOOR: Carpet 
 WALLS: Painted abuse resistant gyp board 
 BASE: Metal 
 CEILING HT.: Varies; match existing heights 
 CEILING: Acoustical metal panel, 2’x4’ 

Armstrong’s metalworks, gyp board to blend 
with existing ceilings. See RCP’s for further 

Telecom 
 Provide (12) Cat6A UTP data cables 

terminated with RJ45 outlet at each floor 
utility box for telephone, data, POS, and TV. 

 Provide Cat6A UTP data cables with RJ45 
outlets for telephone, data, Wi-Fi, TV, CCTV 
and POS. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
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information. 
 OTHER: 

standard. 
 Provide (1) 1.5-inch conduits for future 

telecom cable from each floor utility box to 
nearest Telecom Room. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security
Provide CCTV cameras for monitoring 
general area, vertical circulation, and 
exterior/perimeter doors. 

Plumbing 
 None 

Structure 
 N/A, existing 

Graphics 
 Provide ADA-required signage 
 Wayfinding signage, fixed and interactive and 

legible from all circulation points (displays 
provided in audiovisual requirements) 

 Provide monitors for customized event 
display (customer logo, corporate media, 
etc.) 

 
Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED or other specialty lighting to  Trash receptacles 

create mood or highlight special features.  Lounge seating and occasional tables 
 CONTROLS: Provide dimmable controls for  Food and Beverage service carts 

fixtures and connect to dimming system. All All furniture and equipment will be portable and 
non-dimming lighting to be controlled by stored when not in use 
programmable lighting system. Daylight 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 
the ambient light level increases. Multiple 
scenes shall be pre-programmed for the 
space. Provide (1) programmable touch 
screen. 

 LEVEL: 20 foot-candles (dimmable) at 3500K 
to suggest daylight brightness. 
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OPPORTUNITY 1.4 - B LOBBY IMPROVEMENTS 1: 
Space/Room B LOBBY IMPROVEMENTS – Phase 1 Name: 

Space Function
Phase 1 scope for this space will include aesthetic 
and functional improvements to better integrate this 
lobby into the rest of the Convention Center. 
Lighting in this area will be of critical importance 
since entry is recessed behind the bus drop-off. 
Space should be designed to accommodate new 
registration areas and portable food service 
stations. 

Consideration should be given to extending the new 
lighting and ceiling design to the exterior area of the 
bus drop-off to improve the visitor entry experience. 

Heating Ventilation and Air Conditioning 
 Existing systems should be evaluated to 

determine if upgrades are required. 

Electrical 
 Provide (16) total sets of wall receptacles at 

columns floors or walls with 20A, 208V 
(NEMA L2120) There are two existing 
panelboards at the food service area that 
will need to be relocated. Possibly relocate 
to electrical shop on level below. 

 There are existing 100A receptacles on the 
curved wall that need to be relocated when 

Demolition of the Go Gourmet area must be 
included to open the area and create a more 
expansive pre-function area for the existing 
ballroom. 

Area (sq. ft.) and Key Dimensions 
 N/A, existing space 

Occupancy 
 No cumulative occupancy. People occupying 

this space are in transit to the Ballroom or 
Meeting Rooms. 

the wall is removed. 

Acoustics 
 Reverberation time (T60) overall Lobby: <2 

seconds 
 NRC 0.9 acoustical metal ceiling, Armstrong 

Metal Works, perforation pattern 138, 
1.5mm holes, 18.4% open with fiberglass 
infill panel or equal 

 NRC 0.9, 2” thick nominal Impact resistant 
wall panels 

 Noise Criteria level: NC-40 max 

Doors Windows and Movable Partitions 
 None, all existing 

Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 Provide audio and AV network inputs at 
walls or in floor boxes. 

 Provide assignable wireless microphone 
reinforcement. 

 Any audio and video equipment will be 
portable and will be set up as required by 
the event. This portable equipment will tie 
into the house systems. 

 Provide interactive wayfinding displays, 
coordinate software requirements with 
Owner. 

 Provide monitors for customized event 
display (customer logo, corporate media, 
etc.) 

 Cable TV outlets 
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Architecture Finishes 
 FLOOR: Carpet 
 WALLS: Painted abuse resistant gyp board 
 BASE: Metal 
 CEILING HT.: Varies; match existing heights 
 CEILING: See RCP’s for further infromation 
 OTHER: 

Telecom 
 Provide (12) Cat6A UTP data cables 

terminated with RJ45 outlet at each floor 
utility box for telephone, data, POS, and TV. 

 Provide Cat6A UTP data cables with RJ45 
outlets for telephone, data, Wi-Fi, TV, CCTV 
and POS. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Provide (1) 1.5-inch conduits for future 
telecom cable from each floor utility box to 
nearest Telecom Room. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) 
radios and facility operations radios 
distributed antenna system (DAS) 
throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide CCTV cameras for monitoring 

general area, vertical circulation, and 
exterior/perimeter doors. 

Plumbing 
 None required 

Structure Graphics 
 N/A, existing  Provide ADA-required signage 

 Wayfinding signage, fixed and interactive 
and legible from all circulation points 
(displays provided in audiovisual 
requirements) 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED or other specialty lighting to create  Trash receptacles 

mood or highlight special features.  Lounge seating and occasional tables 
 CONTROLS: Provide dimmable controls for  Registration tables and/or kiosks 

fixtures and connect to dimming system. All  Food and Beverage service carts 
non-dimming lighting to be controlled by All furniture and equipment will be portable and 
programmable lighting system. Daylight stored when not in use. 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 
the ambient light level increases. Multiple 
scenes shall be pre-programmed for the space. 
Provide (1) programmable touch screen. 

 LEVEL: 20 foot-candles (dimmable) at 3500K 
to suggest daylight brightness. 
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OPPORTUNITY 1.5 - INTERIOR AND EXTERIOR GRAPHICS AND 
1: SIGNAGE 
Space/Room 
Name: INTERIOR AND EXTERIOR GRAPHICS AND SIGNAGE 

Space Function
Provide state-of-the-art signage and graphics for the 
interior and exterior spaces of all spaces in the 
Convention Center not included in the renovation or 
expansion, including directional signage and space 
identification. 

Provide touch-screen monitors for attendee 
wayfinding and monitors for display of customer 
content. 

Area (sq. ft.) and Key Dimensions 
 N/A, existing space 

Occupancy 
 N/A 

Doors Windows and Movable Partitions 
 None, all existing 

Heating Ventilation and Air Conditioning 
 N/A 

Electrical 
 Provide power as required for signage 

illumination and for display monitors. 

Acoustics 
 N/a 

Audiovisual 
 Provide monitors for customized event 

display (customer logo, corporate media, 
etc.) 

Architecture Finishes 
 FLOOR: N/A 
 WALLS: N/A 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: N/A 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables terminated 

with RJ45 outlet at each monitor location. 

Security 
 N/A 

Plumbing 
 None required 

Structure 
 N/A, existing 
 Provide tube steel supports for floor mounted 

signage. 
 For digital wall recessed signage, provide 

integral vents and fans for ventilation. 

Graphics 
 Provide ADA-required signage 
 Wayfinding signage, fixed and interactive 

and legible from all circulation points 
(displays provided in audiovisual 
requirements) 

Lighting 
 N/A 

Furniture, Fixtures, & Equipment
N/A 
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OPPORTUNITY 2: DEFERRED MAINTENANCE 
(Currently not in the project scope of work) 
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OPPORTUNITY 2.1 – DEFERRED MAINTENANCE 
2: 
Space/Room 
Name: DEFERRED MAINTENANCE 

Space Function
Deferred maintenance represents the cost to 
provide maintenance to or replace existing facility 
systems and infrastructure that have met or 
exceeded expected useful life. It includes 
mechanical and electrical equipment, life safety 
systems, and conveyance systems (elevators and 
escalators). Deferred maintenance was reviewed 
in a separate facility condition assessment. 
Detailed requirements for deferred maintenance 
can be found in the document that was produced 
as a part of that assessment report. 

Area (sq.ft.) and Key Dimensions 
 N/A 

Occupancy 
 N/A, 

Doors, Windows, and Movable Partitions 
 N/A 

Heating Ventilation and Air Conditioning 
 
Electrical 
 
Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: N/A 
 WALLS: N/A 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: N/A 
 OTHER: N/A 

Telecom 
 N/A 

Security 
 . 

Plumbing 
 N/A 

Structure 
 N/A 

Graphics 
 Directional, fixed and dynamic 

Lighting 
 

Furniture, Fixtures, & Equipment 
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OPPORTUNITY 3: RTD’S THEATER DISTRICT - CONVENTION 
CENTER RAIL STATION ENHANCEMENTS 

(Currently not in the project scope of work) 

3.1 RTD’s Theater District -
Convention Center Rail 
Station Enhancements 
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OPPORTUNITY 3.1 - RTD’S THEATER DISTRICT - CONVENTION 
3: CENTER RAIL STATION IMPROVEMENTS 
Space/Room RTD’S THEATER DISTRICT - CONVENTION CENTER RAIL 
Name: STATION IMPROVEMENTS 

Space Function
This area is used for access to the Convention 
Center and pedestrian right-of-way for the light rail 
drop off. Improvements include a better pedestrian 
access, safety, and security to and from the 
station. Architectural features that indicate travel 
direction to the Convention Center and other local 
amenities would enhance the use of the station. 
Lighting, finish, and wayfinding elements are 
expected to create an atmosphere that feels safe 
and secure. 

Area (sq.ft.) and Key Dimensions 
 N/A 

Occupancy 
 N/A, exterior 

Doors, Windows, and Movable Partitions 
 N/A 

Heating Ventilation and Air Conditioning 
 N/A, exterior 

Electrical 
 Secured convenience power, 120V, 20A 

GFCI with lockable in-use covers 

Acoustics 
 Consideration of acoustical baffles 

Audiovisual 
 Video displays with rail schedule information. 
 Departure and arrival notices 

Architecture Finishes 
 FLOOR: Possible new paving treatment 
 WALLS: Consider surface treatments that 

increase light levels 
 BASE: None 
 CEILING HT.: Existing 
 CEILING: Consider alternate ceiling 

treatments that increase light levels 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone and CCTV. 
 Provide emergency telephones/call-button 

throughout area. 

Security 
 Provide CCTV cameras for monitoring area. 

Plumbing 
 N/A 

Structure 
 N/A 

Graphics 
 Directional, fixed and dynamic 
 Building directories 

Lighting 
 TYPE: LED wall/pole mounted and 

architectural fixtures to create safety and open 
space. 

 CONTROLS: All fixtures controlled by lighting 
control system and time clock. 

 LEVEL: 30 foot-candles 
 Consider lighting surfaces to create a brighter 

environment to increase sense of security. 

Furniture, Fixtures, & Equipment 
 Trash receptacles 
 Outdoor seating areas 
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OPPORTUNITY 4: WELTON STREET IMPROVEMENTS 
(Currently not in the project scope of work) 

4.1 B Lobby Phase 2 
Improvements 

4.2 Re-Imagine Welton and 14th 

Street Corner 
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OPPORTUNITY 4.1 - B LOBBY IMPROVEMENTS - PHASE 2 
4: 
Space/Room 
Name: B LOBBY IMPROVEMENTS – Phase 2 

Space Function
Phase 2 scope for this space will continue the 
aesthetic and functional improvements that better 
integrate this lobby into the rest of the convention 
center. 

One option to activate the space is consideration of 
developing retail along Welton Street. Elements of 
this expansion are: 
 Develop stronger entry, enhancing the 

desirability of the B Lobby as a customer 
destination. 

 Reverse the direction of Welton Street or make 
the street two-way to enable bus drop-off to 
take place in that area. 

 Relocate all of the metered parking along 
Welton and increase the width of the sidewalk 
to create a stronger entry experience. 

 Extend the rated enclosures for exit from the 
exhibit hall to Welton Street 

 Maintain truck access to dock (this change 
would result in loss of queuing of trucks in the 
bus drop off area). 

Area (sq.ft.) and Key Dimensions 
 Existing space 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 
 Existing 

Heating Ventilation and Air Conditioning 
 Extension of design of the Phase 1 elements 

Electrical 
 Extension of design of the Phase 1 elements 

Acoustics 
 Extension of design of the Phase 1 elements 

Audiovisual 
 Extension of design of the Phase 1 elements 

Telecom 
 Extension of design of the Phase 1 elements 

Architecture Finishes (interior) 
 FLOOR: Carpet 
 WALLS: Painted abuse resistant gyp board 
 BASE: Metal 
 CEILING HT.: Varies; match existing heights 
 CEILING: Acoustical metal panel, gyp board 

to blend with existing ceilings 
 OTHER: 

Security 
 Extension of design of the Phase 1 elements 

Plumbing 
 Extension of design of the Phase 1 elements 

Graphics 
 Extension of design of the Phase 1 elements 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Furniture, Fixtures, & Equipment 
 Extension of design of the Phase 1 elements 
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Lighting 
 Extension of design of the Phase 1 elements 
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OPPORTUNITY 4.2 - RE-IMAGINE WELTON AND 14TH STREET 
4: CORNER 
Space/Room 
Name: RE-IMAGINE WELTON AND 14TH STREET CORNER 

Space Function
Improvements to this area include interior and 
exterior renovation to activate this entrance and 
provide better connectivity to Welton Street. 
Includes potentially relocating the current Admin 
offices for redevelopment of this corner of the 
CCC. With the relocation of the administration 
offices, the existing office areas might be filled with 
restaurant and retail tenants that would serve to 
activate the plaza and the corner. 

Area (sq.ft.) and Key Dimensions 
 N/A 

Occupancy 
 N/A, exterior 

Doors, Windows, and Movable Partitions 
 N/A 

Electrical 
 TBD 

Acoustics 
 N/A 

Audiovisual 
 TBD 

Architecture Finishes 
 FLOOR: N/A 
 WALLS: N/A 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: N/A 
 OTHER: N/A 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 CCTV cameras to monitor activity on the 

plaza and at the doors to the convention 
center and the retail establishments. 

Plumbing 
 N/A 

Structure Graphics 
 Live Load Capacity = 100 psf. non-reducible  Directional, fixed and dynamic 

 Integration of signage into art work should be 
considered 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED or other specialty lighting to create  Trash receptacles 

mood or highlight special features.  Art 
 Lighting to be zoned to assist maintenance  Seating areas 

operations. All non-dimming lighting to be 
controlled by programmable lighting system 
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OPPORTUNITY 5: FUTURE IMPROVEMENT OPPORTUNITIES 

5.1 14TH Street Edge Improvements 
5.2 Executive Level Meeting Space 
5.3 Bellco Lobby 
5.4 Rooftop Terrace – Phase 2 
5.5 Elevated Connection to Sculpture Park 
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OPPORTUNITY 5: 
5.1 - 14TH STREET EDGE IMPROVEMENTS 
(currently not in scope of work) 

Space/Room 14th STREET EDGE IMPROVEMENTS Name: 

Space Function
Improvements to this area are on the exterior plaza 
to engage the current streetscape and enhance 
this main entrance to the Convention Center. 
Development of a variety of outdoor functions, 
such as a quiet area and a meeting area should be 
considered. Consideration should also be given to 
adding a restaurant to occupy existing 
administration office area and associated outside 
dining. The design should maintain grassy area 
as pet relief area. 

Area (sq.ft.) and Key Dimensions 
 N/A 

Occupancy 
 N/A, exterior 

Doors, Windows, and Movable Partitions 
 N/A 

Heating Ventilation and Air Conditioning 
 N/A, exterior space 

Electrical 
 Convenience outlets, 120V, 20A, GFCI with 

in-use covers for outdoor events and 
seasonal lightning, anticipate 20 outlets. 

 Provide if required for outside dining 
cleaning, 30ft separation. 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: N/A 
 WALLS: N/A 
 BASE: N/A 
 CEILING HT.: N/A 
 CEILING: N/A 
 OTHER: N/A 

Telecom 
 N/A 

Security 
 Provide CCTV cameras for monitoring 

general area. 

Plumbing 
 N/A 

Structure 
 N/A 

Graphics 
 Directional, fixed and dynamic 

Lighting 
 TYPE: LED wall/pole mounted and 

architectural fixtures for safety, activity areas or 
highlight building features 

 CONTROLS: All fixtures controlled by lighting 
control system and time clock. 

 LEVEL: varies 2 - 10 foot-candles 

Furniture, Fixtures, & Equipment 
 Trash receptacles 
 Art 
 Seating areas 
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OPPORTUNITY 5: 
5.2 - EXECUTIVE LEVEL MEETING SPACE 
Space/Room A. RECEPTION / PRE-FUNCTION 
Name: (Currently not in scope of work) 

Space Function
The Executive Level Meeting Space will be similar 
to an executive Board Room Suite. The space will 
have an elegant pre-function and reception area 
that serve a high-level finish Board Room and 
Conference Room. Views are desirable 

Area (sq.ft.) and Key Dimensions 
 2,000 sq. ft. 
Occupancy 
 IBC 2015, Business occupancy with 100 sq. ft. 

per person 
Doors, Windows, and Movable Partitions 
 Windows with a view are desirable 

Heating Ventilation and Air Conditioning 
 Zoned separately from the other areas, and 

be controlled within the suite. 
Electrical 
 Convenience and cleaning power, 120V, 20A 
 Power to monitors, 120V 
Acoustics 
 Pre-function to Conference Rooms: Walls 

and doors STC 55 
Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 Programmable monitor at reception area 
displaying Convention Center or Denver 
events. 

 Cable TV outlets. 
Architecture Finishes 
 FLOOR: High-end carpet 
 WALLS: Painted gypsum board, fabric wall 

covering 
 BASE: Wood 
 CEILING HT.: 9’-0” min 
 CEILING: acoustical ceiling tile, painted 

gypsum board 
 OTHER: 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, TV, and 
CCTV. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide CCTV cameras for monitoring 

general area. 
 Provide Proximity/Smart Card Reader control 

at main entry doors, monitored in the Central 
Security Office. 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible. 

Graphics 
 ADA compliant signage as required by code 

Lighting 
 TYPE: LED downlights and LED architectural 

fixtures. 
 CONTROLS: Provide dimmable controls for 

fixtures and connect to dimming system. All 
non-dimming lighting to be controlled by 

Furniture, Fixtures, & Equipment 
 Lounge furnishings and occasional tables 
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programmable lighting system. Daylight 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 
the ambient light level increases. Multiple 
scenes shall be pre-programmed for the 
space. Provide (1) programmable touch 
screen. 

 Specialty lighting and controls tied to AV 
systems 

 LEVEL: 40 footcandles 
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OPPORTUNITY 5.2 - EXECUTIVE LEVEL MEETING SPACE 
5: 
Space/Room B. BUFFET SERVICE AREA 
Name: (Currently not in scope of work) 

Space Function
Adjacent to the meeting rooms and the pre-function 
areas, the Buffet Service area will allow a large 
layout for buffet-type meal service or refreshments. 

Heating Ventilation and Air Conditioning 
 Zoned separately from the other areas, and 

be controlled within the suite. 

Electrical 
Area (sq.ft.) and Key Dimensions  Convenience and cleaning power on all walls 
 500 sq. ft.  Power as required for food serving 

equipment, anticipate four counter-level 
Occupancy 
 No cumulative occupancy. People occupying 

this space are in transit to the Board Room or 
Conference Room. 

Doors, Windows, and Movable Partitions 
 Windows with a view are desirable 

boxes with 60A, 5wire and 120V 20A outlets 

Acoustics 
 Buffet service to Conference Rooms: Walls 

and doors STC 55 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: High-end carpet 

o Area along service counter might have 
porcelain tile 

 WALLS: Painted gypsum board, fabric wall 
covering, tile wall behind service counter 

 BASE: Wood 
 CEILING HT.: 9’-0” min 
 CEILING: acoustical ceiling tile, painted 

gypsum board 
 OTHER: Service counter is millwork with a 

quartz or granite countertop 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, TV, CCTV 
and POS. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible. 

Graphics 
 ADA compliant signage as required by code 

Lighting 
 TYPE: LED downlights and LED architectural 

fixtures. 
 CONTROLS: Provide dimmable controls for 

fixtures and connect to dimming system. All 
non-dimming lighting to be controlled by 
programmable lighting system. Daylight 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 

Furniture, Fixtures, & Equipment 
 None 
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the ambient light level increases. Multiple 
scenes shall be pre-programmed for the 
space. Provide (1) programmable touch 
screen. 

 LEVEL: 40 foot-candles 
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OPPORTUNITY 5.2 – EXECUTIVE LEVEL MEETING SPACE 
5: 
Space/Room C. BOARD ROOM 
Name: (Currently not in scope of work) 

Space Function
The High-Tech Board Room will be designed to 
host up to 30 guests at a board room table. 
Finishes will include wood paneling or fabric 
wallcovering, high-end carpeting, and a decorative 
ceiling. The room will be equipped with state-of-
the art audio/visual and telecommunications 
systems within the room and within the table. 

Area (sq.ft.) and Key Dimensions 
 1400 sq.ft., about 30 x 45 

Occupancy 
 IBC 2015 Business occupancy at 100 sq. ft. 

per person 

Doors, Windows, and Movable Partitions 
 Privacy required. Doors opening into pre-

function may have a full lite. Room should be 
capable of blackout for video display. 

Heating Ventilation and Air Conditioning 
 Zoned separately from the other areas, and 

be controlled within the room. 

Electrical 
 Convenience and cleaning power on all 

walls, 120V, 20A 
 Power to AV equipment 
 Power in conference table from floor boxes 

for users 

Acoustics 
 Walls and doors STC 55 

Audiovisual 
 Dual screens to display content from 

presenter computer at table or lectern or 
from a remote presenter. 

 Camera for video conferencing 
 Inputs in table for microphones 
 Cable TV outlets 

Architecture Finishes 
 FLOOR: High-end carpet 
 WALLS: Painted gypsum board, fabric wall 

covering, wood wall paneling 
 BASE: Wood 
 CEILING HT.: 9’-0” min 
 CEILING: acoustical ceiling baffles, painted 

structure, and backlit fabric stretched ceiling 
clouds 

 OTHER: 
o Magnetic glass marker boards with 

custom print, floor to ceiling. 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, TV, CCTV 
and POS. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible. 

Graphics 
 ADA compliant signage as required by code 

Lighting 
 TYPE: LED cove and down lighting 
 LEVEL: 40 foot-candles 

Furniture, Fixtures, & Equipment 
 Board Room table 
 Leather upholstered executive chairs 
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 CONTROLS: Specialty lighting and controls 
tied to AV systems with local dimming and 
multi-level switching 

 Decorative LED pendants and accent fixtures. 

 Credenza(s) – may be millwork 
 Lectern 
 Perimeter lounge seating for overflow 
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OPPORTUNITY 5.2 - EXECUTIVE LEVEL MEETING SPACE 
5: 
Space/Room D. CONFERENCE ROOM 
Name: (Currently not in scope of work) 

Space Function
A high-tech meeting room with high level finishes 
for executive level meetings. 

Area (sq.ft.) and Key Dimensions 

Heating Ventilation and Air Conditioning 
 Zoned separately from the other areas, and 

be controlled within the room. 

Electrical 
 600 sq. ft., about 30’ x 16’  Convenience and cleaning power 

 Power to AV equipment 
Occupancy  Power in conference table from floor boxes 
 IBC 2015, Business, 100 sq. ft. per person 

Doors, Windows, and Movable Partitions 
 Privacy is required. Openings into the suite 

pre-function area are acceptable. 

for users 

Acoustics 
 Walls and doors STC 55 

Audiovisual 
 Dual screens to display content from 

presenter computer at table or lectern. 
 Camera for video conferencing 
 Inputs in table for microphones 
 Cable TV outlets 

Architecture Finishes 
 FLOOR: High-end carpet 
 WALLS: Painted gypsum board, fabric wall 

covering, wood wall paneling 
 BASE: Wood 
 CEILING HT.: 9’-0” min 
 CEILING: acoustical ceiling tile, painted 

gypsum board 
 OTHER: 

o Magnetic glass marker boards with 
custom print, floor to ceiling. 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, TV, CCTV 
and POS. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible. 

Graphics 
 ADA compliant signage as required by code 
 

Lighting 
 TYPE: LED cove, indirect and down-lights 
 LEVEL: 40 foot-candles 
 CONTROLS: Specialty lighting and controls 

tied to AV systems with local dimming and 

Furniture, Fixtures, & Equipment 
 Conference table 
 Leather upholstered executive chairs 
 Credenza(s) – may be millwork 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 102 
May 15, 2019 



  
     

  

 
      

multi-level switching 
 Decorative LED pendant fixtures and accent 

fixtures. 
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OPPORTUNITY 5.2 - EXECUTIVE LEVEL MEETING SPACE 
5: 
Space/Room E. STAGING KITCHEN 
Name: (Currently not in scope of work) 

Space Function
Staging for food service to the Board Room and 
Conference Room. Plating for table service or 
preparation for buffet service. 

Area (sq.ft.) and Key Dimensions 
 300 sq. ft 

Occupancy 
 IBC 2015, Business, 100 sq. ft. per person 

Doors, Windows, and Movable Partitions 
 Isolation is required from Board Room, but 

direct access is desirable. A back door to 
bring in food is required. 

Heating Ventilation and Air Conditioning 
 Exhaust for food odors, negative pressure 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets 
 Power as required for food service 

equipment; anticipate 200A 30cct. 
480Y/277V panel feeding a 75Kva step-down 
transformer feeding 225A 60 cct. multi-
section panel with dedicated branch circuits 
for equipment and located in the kitchen 
space for local disconnecting of appliance 
requirements. 

 All 120V, 20A outlets to be GFCI type 
 Typical kitchen equipment includes 

o Refrigerator 
o Dishwasher 
o Portable heated carts 
o Microwave 
o Coffee Brewers 
o Icemaker 

Acoustics 
 Walls and doors STC 55 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: LVT 
 WALLS: Painted gypsum board 
 BASE: Rubber 
 CEILING HT.: 9’-0” min 
 CEILING: acoustical ceiling tile 
 OTHER: Millwork cabinets with solid surface 

counters 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, and POS. 
 Provide WiFi coverage based on the latest 

IEEE 802.11ac (Wave2) standard. 
 Provide wall telephones throughout area. 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 Sink 
 Icemaker 
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 Dishwasher 

Structure 
 Live Load Capacity = 100 psf. non-reducible. 

Graphics 
 ADA compliant signage as required by code 

Lighting 
 TYPE: Recessed LED with acrylic diffuser, 

task lighting at service counters 
 CONTROLS: All lights to be on lighting control 

system with local override 2-button stations. 
 LEVEL: 50 foot-candles 

Furniture, Fixtures, & Equipment 
 Double Reach-In Refrigerator 
 Dishwasher 
 Portable heated carts 
 Microwave 
 Coffee Brewers 
 Icemaker 
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OPPORTUNITY 5.2 - EXECUTIVE LEVEL MEETING SPACE 
5: 
Space/Room F. PUBLIC RESTROOMS 
Name: (Currently not in scope of work) 

Space Function
Provide two gender-neutral private restrooms for 
use by visitors to the suite. 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 

Electrical 
Area (sq.ft.) and Key Dimensions  (2) 120V, 20A, 1P GFCI (NEMA 5-20) for 
 Two private rooms at 80 sq. ft. each convenience and housekeeping 

 Power to hand dryers/paper towel 
Occupancy dispensers, toilet valves and lavatory 
 N/A 

Doors, Windows, and Movable Partitions 
 Door must have seals for noise and odors. 

faucets. 

Acoustics 
 STC-55 walls 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: porcelain tile 
 WALLS: porcelain tile 
 BASE: porcelain tile 
 CEILING HT.: 9’-0” min 
 CEILING: Gypsum Board 
 OTHER: counters – quartz solid surface 

o Stainless steel toilet accessories 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 Fixtures to be high-efficiency, low-water use 
 Toilet will have electronic flushing 
 Lavatories and soap dispensers will have 

electronic operation 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification signage 

Lighting 
 TYPE: Recessed LED lighting cove and 

downlights with room occupancy sensors 
 LEVEL: 20 foot-candles with accent lighting at 

lavatories 

Furniture, Fixtures, & Equipment 
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OPPORTUNITY 5.2 - EXECUTIVE LEVEL MEETING SPACE 
5: 
Space/Room G. STORAGE 
Name: (Currently not in scope of work) 

Space Function
Provide two spaces or a divisible space. One area 
will serve as storage for guest coats and luggage 
and the other will provide storage for 
miscellaneous equipment. 

Area (sq.ft.) and Key Dimensions 
 100 sq. ft. 

Occupancy 
 N/A 

Doors, Windows, and Movable Partitions 

Heating Ventilation and Air Conditioning 
 N/A 

Electrical 
 One 120V, 20A outlet for convenience power 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Carpet 
 WALLS: Painted drywall 
 BASE: Wood 
 CEILING HT.: 9’-0” min 
 CEILING: Gypsum Board 
 OTHER: Rod and shelf 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 N/A 

Plumbing 
 None 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA compliant room identification signage 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: All lights to be on lighting control 

system with local occupancy sensor. 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
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OPPORTUNITY 5: 
5.3 - BELLCO LOBBY 
(currently not in scope of work.) 
Space/Room A. BELLCO LOBBY Name: 

Space Function
The Denver Fire station currently obstructs the 
view of the Convention Center. The expansion of 
this lobby depends on the relocation of the Fire 
Department. Within the footprint of the fire station 
building, a new, larger Bellco lobby with services 
and a drop off zone could be developed. This new 
lobby is envisioned to create a Grand Entrance to 
the Convention Center. Food and beverage 
service and public toilets for Bellco guests would 
be located in this area. 

Area (sq.ft.) and Key Dimensions 
 TBD as addition of space to the concourse is 

considered. 

Heating Ventilation and Air Conditioning 
 Comfort conditioning 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) on 30 

foot centers along interior and exterior walls 
for potential concession carts and 
registration locations. 

 Provide power at ceiling locations, 120V, 30A 
connection points (30), including 
accommodations for lighting trusses for 
special events. 

 Provide 6” PVC bailout conduit, connecting 
each utility box in the room to the service 
corridor nearest it. 

Occupancy 
 No cumulative occupancy. People occupying 

this space are counted in the Bellco Theater. 

Doors, Windows, and Movable Partitions 
 Curtainwall oriented to the corner of Welton 

and Speer. Grand entrance. 

Acoustics 
 Background Noise level: NC 35-40 
 Minimum separation of lobby and food 

service areas from theater: STC 55 

Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. The existing Bi-Amp system and 
control will be expanded. 

 Provide audio inputs at walls or in floor 
boxes. 

 Cable TV outlets. 

Architecture Finishes 
 FLOOR: Carpet 
 WALLS: Painted abuse resistant gyp board 
 BASE: Metal 
 CEILING HT.: Varies; match existing heights 
 CEILING: Acoustical metal panel, gyp board 

to blend with existing ceilings 
 OTHER: 

Telecom 
 Provide (12) Cat6A UTP data cables 

terminated with RJ45 outlet at each floor 
utility box for telephone, data, POS, and TV. 

 Provide Cat6A UTP data cables with RJ45 
outlets for telephone, data, Wi-Fi, TV, CCTV 
and POS. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Provide (1) 1.5-inch conduits for future 
telecom cable from each floor utility box to 
nearest Telecom Room. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 108 
May 15, 2019 



  
     

  

    
     

     

     
        

 

      
    

         

      
 

     
       

      
     

       
      

       
       

      
     
 
   

    
 

 
  

coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 Provide CCTV cameras for monitoring 

entrance. 
 Provide Proximity/Smart Card Reader control 

at main entry doors, monitored in the Central 
Security Office. 

Plumbing 
 Locations with water and drainage (lockable) 

for food and beverage carts. 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 Directional, fixed and dynamic 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: LED downlights and LED architectural  Trash receptacles 

fixtures.  Art 
 CONTROLS: Provide dimmable controls for  Soft seating areas 

fixtures and connect to dimming system. All 
non-dimming lighting to be controlled by 
programmable lighting system. Daylight 
sensors shall be provided in areas with 
adequate natural light. Lighting controls should 
be responsive to daylight, dimming lighting as 
the ambient light level increases. Multiple 
scenes shall be pre-programmed for the 
space. Provide (1) programmable touch 
screen. 

 LEVEL: 20 foot-candles 
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OPPORTUNITY 5: 
5.3 - BELLCO LOBBY 
Space/Room B. SUPPORT SPACE 
Name: (Currently in scope of work) 

Space Function
Support space for the new Bellco lobby includes 
areas for food and beverage service, storage, and 

Heating Ventilation and Air Conditioning 
 Comfort conditioning 

toilets. This space would be located in the area Electrical 
formerly occupied by the Fire Station, and would  Provide 120V, 20A, 1P (NEMA 5-20) on 30 
be oriented to serve the Bellco guests. foot centers along interior and exterior walls 

for potential concession carts and 
Area (sq.ft.) and Key Dimensions registration locations. 
 TBD as addition of space to the concourse is  Provide power at ceiling locations, 120V, 30A 

considered. connection points (30), including 
accommodations for lighting trusses for 

Occupancy special events. 
 IBC 2015, Business with 100 sq. ft, per person  Provide 6” PVC bailout conduit, connecting 

each utility box in the room to the service 
Doors, Windows, and Movable Partitions 
 TBD based on layout 

corridor nearest it. 

Acoustics 
 Noise Criteria level- NC 30 max for Executive 

Offices and Conference Rooms 
 Noise Criteria level- NC 35 max for Staff 

Offices 
 Minimum separation between Executive 

Offices and Conference Rooms: STC 50 
 Minimum separation between Staff Offices 

Audiovisual 
 Provide a zoned public address system for 

voice and program audio and for ambient 
music. 

Architecture Finishes 
 FLOOR: Carpet 
 WALLS: Painted abuse resistant gyp board 
 BASE: Metal 

Telecom 
 Provide connectivity for point of sale 

terminals at food and beverage carts. 

 CEILING HT.: Varies; match existing heights 
 CEILING: Acoustical metal panel, gyp board 

to blend with existing ceilings 

Security 
 N/A 

 OTHER: Plumbing 
 Locations with water and drainage (lockable) 

for food and beverage carts. 
 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 Directional, fixed and dynamic 

Lighting 
 TYPE: LED strip fixtures 
 CONTROL: Occupancy sensors 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Food and beverage carts 
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OPPORTUNITY 5: 
5.3 - BELLCO LOBBY 
Space/Room C. RESTROOMS – PUBLIC 
Name: (Currently in scope of work) 

Space Function
Restrooms fixture count and capacity for building 
guests per building code. Restrooms should have 
at least two locations and should be highly visible 
and accessible to guests. Women’s, Men’s, and two 
Gender Neutral / Family Restrooms should be 

Heating Ventilation and Air Conditioning 
 Exhaust as required by code 
 Ensure that toilet rooms are heated to a 

comfortable level in the cold season 

Electrical 
provided.  (2) 120V, 20A, 1P (NEMA 5-20) for 

convenience and housekeeping 
Area (sq.ft.) and Key Dimensions  Power to hand dryers/paper towel 
 Determined by required fixture count. 

Occupancy 

dispensers (if required) 

Acoustics 
 N/A  Provide STC 55 minimum wall partitions to 

isolate restrooms from the adjacent spaces. 
Doors, Windows, and Movable Partitions Attach plumbing to bathroom side of riser 
 Where restroom layout allows, provide 

movable partition for changeable restroom 
size. 

only with no contact to meeting room side 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Porcelain tile 
 WALLS: Porcelain tile 
 BASE: Porcelain tile 
 CEILING HT.: 9’-0” min 
 CEILING: Painted gypsum board 
 OTHER: solid surface countertops 

o Ceiling hung stainless steel or phenolic 
toilet partitions 

o Access panels to match surrounding 
surfaces 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) 
radios) and facility operations radios 
distributed antenna system (DAS) throughout 
area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area. 

Security 
 None 

Plumbing 
 Water-saving toilets, urinals, and lavatories 

with electronic flush valves and faucet. 
 Floor drains 
 One hose bibb with lockable cover 

Structure 
 Live Load Capacity = Code requirement 

Graphics 
 ADA compliant room identification as 

required by code 

Lighting 
 TYPE: LED cove and down lighting 
 CONTROL: Occupancy sensors 
 LEVEL: 20 foot-candles at countertop 

Furniture, Fixtures, & Equipment 
 Typical restroom fixtures 
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OPPORTUNITY 5.3 - BELLCO LOBBY 
5: 
Space/Room D. STORAGE – ENCLOSED 
Name: (Currently in scope of work) 

Space Function
Building operations storage for the expansion area. 

Area (sq.ft.) and Key Dimensions 
 As required by items to be stored 

Occupancy 

Heating Ventilation and Air Conditioning 
 Ensure that all mechanical equipment and 

ductwork is placed over the 25-foot 
clearance required in the room. 

 Ventilation 

Electrical 
 IBC 2015, Storage occupancy with 300 sq. ft.  Provide (1) 120V, 20A, 1P (NEMA 5-20) for 

per person convenience 

Doors, Windows, and Movable Partitions 
 One pair of doors to accommodate pallet jacks 
 Single man door 
 

 Power to recharging equipment (if required) 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: High performance paint 
 BASE: None 
 CEILING HT.: 25’ clear space 
 CEILING: Exposed structure, painted 
 OTHER: 

Telecom 
 Expand existing (or provide new) coverage 

Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

Security 
 Manual lock 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 150 psf. non-reducible 

Graphics 
 Painted storage border on floor 

Lighting 
 TYPE: LED strip fixtures 
 CONTROLS: Occupancy sensor. 
 LEVEL: 20 foot-candles 

Furniture, Fixtures, & Equipment 
 Trolley carts for tables and chairs 
 Fencing/enclosures 
 Storage shelving 
 Storage racks 

Colorado Convention Center 
Basis of Design: 100% SD REVISED 112 
May 15, 2019 



  
     

  

 
         

 
                                                               

    
 

      
    

       
 

    
      

     

        
    

        

    
      

    

 
        

     
         

          
      

      

    
         

        

     
 

  
  

 
 

 

     
     

      
 

  

       
       
  
     

      

      
     

     
    
       

    
    

 
 

  
      

   
 

    
      

 
     

     

     

OPPORTUNITY 5: 
5.3 - BELLCO LOBBY (currently not in scope of work) 
Space/Room E. UPPER LEVEL OFFICE SPACE Name: 

Space Function
With the acquisition of the Fire Station property, 
the Convention Center administration offices, 
currently located at the corner of 14th and Welton, 
could be relocated to an upper level of the lobby 
expansion. This will allow publicly-oriented 
functions to occupy their former office space. 

Area (sq.ft.) and Key Dimensions 
 TBD as addition of space to the concourse is 

considered. 

Occupancy 
 IBC 2015 Business with 100 sq. ft, per person 

Doors, Windows, and Movable Partitions 
 Reception/Waiting Room 
 17 staff offices 
 1 conference room 
 Break Room 
 Work Room 
 Storage Room 

Heating Ventilation and Air Conditioning 
 Comfort conditioning 

Electrical 
 Provide 120V, 20A, 1P (NEMA 5-20) 

convenience outlets on each wall 
 Provide 120V, 20A, 1P Quad receptacle at 

each desk 
 Dedicated outlets in Work/Copy Room 
 Appliance and vending outlets in Break 

Room 
 Include floor outlets in Conference Room 

Acoustics 
 Noise Criteria level- NC 30 max for 

Executive Offices and Conference Rooms 
 Noise Criteria level- NC 35 max for Staff 

Offices 
 Minimum separation between Executive 

Offices and Conference Rooms: STC 50 
 Minimum separation between Staff Offices 

Audiovisual 
 Programmable monitor at reception area 

displaying Convention Center or Denver 
events. 

 Video monitor with laptop interface at 
conference room 

 Cable TV outlets 

Architecture Finishes 
 FLOOR: 

o Carpet at offices 
o LVT in Break, Work and Storage rooms 

 WALLS: Painted gypsum board 
 BASE: Rubber 
 CEILING HT.: 9’-0” min 
 CEILING: acoustical ceiling tile, painted 

gypsum board 
 OTHER: reception area millwork workstation 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone, data, Wi-Fi, TV, and 
CCTV. 

 Provide (high-density) WiFi coverage based 
on the latest IEEE 802.11ac (Wave2) 
standard. 

 Expand existing (or provide new) coverage 
Responder Emergency System (RES) radios 
and facility operations radios distributed 
antenna system (DAS) throughout area. 

 Carriers to expand existing (or provide new) 
coverage cellular telephone distributed 
antenna system (DAS) throughout area 

Security 
 Provide CCTV cameras for monitoring 

entrance. 
 Provide Proximity/Smart Card Reader control 
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at main entry doors, monitored in the Central 
Security Office. 

Plumbing 
 Connectivity for refrigerator, icemaker, break 

room sink 
 Men’s and women’s toilets 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 ADA-required signage 

Lighting Furniture, Fixtures, & Equipment 
 TYPE: Recessed LED with acrylic diffuser and  Office furniture 

task lighting at desk  Conference furniture 
 CONTROLS: All lights to be on lighting control  Break room furniture 

system with local occupancy sensor and Furniture would be relocated from the existing 
override 4-button dimming station. space. 

 LEVEL: 40 foot-candles 
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OPPORTUNITY 5: 
5.4 - ROOFTOP TERRACE – PHASE 2 
(currently not in scope of work) 
Space/Room ROOFTOP TERRACE – Phase 2 Name: 

Space Function
Second Phase of outdoor terrace adjacent to 
expansion. This envisions erection of the structure to 
support a future rooftop expansion. This construction 
will enable expansion to take place with less 
interruption to the Convention Center operations. 

Area (sq.ft.) and Key Dimensions 
 TBD as addition of space is considered. 

Occupancy 
 N/A – roof. 

Doors, Windows, and Movable Partitions 
TBD based on layout 

Features 
 Extension of design of Phase 1 

Electrical 
 N/A 

Acoustics 
 N/A 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: Sealed concrete 
 WALLS: N/A 
 BASE: N/A 
 CEILING HT: N/A 
 CEILING: N/A 
 OTHER: 

Telecom 
 N/A 

Security 
 N/A 

Plumbing 
 N/A 

Structure 
 Live Load Capacity = 150 psf. non-reducible 

Graphics 
 N/A 

Lighting 
 Extension of design of Phase 1 

Furniture, Fixtures, & Equipment 
 Extension of design of Phase 1 
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OPPORTUNITY 5: 
5.5 - ELEVATED CONNECTION TO SCULPTURE PARK 
(currently not in scope of work) 
Space/Room ELEVATED CONNECTION TO SCULPTURE PARK Name: 

Space Function
A new connection from the upper Lobby D to the 
Sculpture Park that allows the exhibitors to use the 

Heating Ventilation and Air Conditioning 
 Tempering for weather extremes 

park for outdoors exhibits or to extend their indoor Electrical 
exhibits to the Sculpture Park. This connection  Convenience and cleaning power,120V, 
would also allow crossing of Champa Street weatherproof in-use outlets, GFCI 
without interaction with traffic.  120V, 20A outlets for power for seasonal 

Area (sq.ft.) and Key Dimensions 
 TBD as addition of space to the concourse is 

considered. 

Occupancy 
 N/A, people in this area are in transit. 

Doors, Windows, and Movable Partitions 
TBD based on layout 

Features 
 Clear visibility from the D Lobby. 
 Security to ensure that after-hours usage is 

controlled. 
 Transparency to ensure that users feel secure. 

lighting 

Acoustics 
 Background noise: NC 35-40 

Audiovisual 
 N/A 

Architecture Finishes 
 FLOOR: terrazzo, porcelain tile 
 WALLS: durable wainscot with glass above 
 BASE: same as wall 
 CEILING HT.: minimum10 feet 
 CEILING: acoustical tile, metal 

Telecom 
 Provide Cat6A UTP data cables with RJ45 

outlets for telephone and CCTV. 
 Provide emergency telephones/call-button 

throughout area. 

 OTHER: Guardrail Security 
 Provide CCTV cameras for monitoring 

general area, vertical circulation, and 
exterior/perimeter doors. 

Plumbing 
 Roof drains as required 

Structure 
 Live Load Capacity = 100 psf. non-reducible 

Graphics 
 Directional and interactive wayfinding 

Lighting Furniture, Fixtures, & Equipment 
 LED indirect fixtures to achieve a minimum  N/A 

nighttime light level of 10 fc on the walls and 
walking surfaces 
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SUSTAINABILITY 
Colorado Convention Center | Basis of Design 

EXECUTIVE SUMMARY 
The Colorado Convention Center is a national model of sustainability. The Convention Center holds a LEED 
v2009 O+M: Existing Buildings Gold level certification through 2018 and will re-certify using LEED v4 in 
2019. The Colorado Convention Center Expansion Project will implement new and integrate existing 
sustainability goals into design and construction. 

The construction of the Colorado Convention Center Expansion project will, at a minimum, achieve the 
requirements of the U.S. Green Building Council’s (USGBC) LEED® for New Construction™ Version 2009, 
Gold level certification, with Platinum as a stretch goal. This aligns with the Existing Buildings certification 
through operational policies and transportation strategies. By achieving a Gold rating under the LEED® for 
New Construction™ Version 2009 rating system the project will comply with the upcoming Denver Green 
Roof Ordinance. Specific credits are detailed in this report. 

Ambient Energy is assisting the Colorado Convention Center, Fentress Architects and the full design team 
to incorporate sustainable strategies resulting in a commercial space that supports the Colorado 
Convention Center’s sustainability goals. This 100% Schematic Design phase sustainability narrative 
describes processes, establishes sustainability goals, and identifies sustainable features and LEED credits 
to be achieved. It identifies strategies that require action by the owner and provides feedback on the 
project’s energy efficiency objectives.. 

As shown in the detailed LEED Scorecard provided in Appendix A, the project is on track to meet the goal 
of a LEED for New Construction (LEED-NC) Gold certification with 66 points included in the design with 
additional points identified as “weak maybe’s” which will need further investigation (a Gold rating requires 
60 points and a Platinum rating requires 80 points out of 110 total points). The project is targeting 64 points 
to be submitted to GBCI for review. To achieve a Platinum rating, a photovoltaic system for on-site 
renewable energy is recommended 

The Preliminary Energy Analysis, which evaluates individual energy efficiency measures, recommended 
that the design focus on window performance, lighting and kitchen equipment to meet the project’s energy 
efficiency goal. The subsequent Final Energy Analysis showed that 9 to 11 points for LEED EAc1 (28-32% 
annual energy cost savings) are possible if the project incorporates the following measures : 

 Maintain window-to-wall ratio at or below 40% 
 Equal or exceed the existing Convention Center window assembly performance 
 Reduce interior lighting power density by at least 20% compared to Denver’s energy code 

(ASHRAE 90.1-2013) 
 Reduce kitchen equipment loads by at least 31% and specify ENERGYSTAR equipment 
 Add direct evaporative pre-cooling and energy recovery ventilator 
 Reduce service hot water uses by at least 20% and specify WaterSense fixtures 

The energy model will be updated in Design Development to reflect design progress. 

Collectively, these processes, guidelines and analyses will be used to create a high-performing, sustainable 
gathering space. This will maximize the productivity and enjoyment of visitors and staff while minimizing 
the impact on the environment and demonstrating fiscal responsibility associated with the operations of the 
Convention Center. 
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SUSTAINABILITY GOALS 
As a building block for the sustainable design process, the team is integrating the Convention Center’s 
Environmental Policies and key performance indicators (KPI) into the Convention Center Expansion project. 
Updates and goals for a few sustainability categories are shown in the list below. 

SUSTAINABILITY CERTIFICATIONS 

 Expansion - LEED for New Construction v2009 - Gold certification 
 Existing Convention Center - LEED O+M: Existing Buildings v4 – Gold certification 

WATER 

 Water Use Reduction: 
o Reduce annual water usage from indoor plumbing fixtures and fittings by at least 40% 

against the baseline of the Energy Policy Act of 1992 and 2005 fixture performance 
requirements and the 2006 Uniform Plumbing Code or International Plumbing Code 

o This is a LEED v4 O+M: Existing Buildings aligned credit 
 Water Efficient Landscaping: 

o Reduce water demand for landscaping by at least 50%. 
o In order for rainwater harvesting to be pursued the project must comply with a LEED 

requirement that states: 
 For buildings without vegetation on the grounds, teams can earn points by 

reducing the use of potable water for watering any roof and courtyard garden 
space or outdoor planters, provided the planters and garden space cover at 5% of 
the building site area (including building footprint, hardscape area, parking 
footprint, etc.) 

 Currently, the landscaping area is less than 50% of the 5% requirement 

ENERGY 

 Optimize Energy Performance: 
o Design the project to achieve at least 28% energy cost reduction compared to ASHRAE 

Standard 90.1-2007 baseline building 

MATERIALS AND RESOURCES 

 Certified Wood: 
o Use FSC certified wood for at least 50% by cost of all new wood purchased 

INDOOR ENVIRONMENTAL QUALITY 

 Controllability of Systems, Lighting and Thermal Comfort: 
o Provide individual lighting controls for at least 90% of the building occupants 

 A remote-control tablet is an acceptable way to control the lighting and temperature 
of each individual space in the main room. To make sure the credit can be 
achieved, each of the subdivided areas within these rooms will need to meet the 
credit requirements, and each group would need to have access to adequate 
controls to suit their activities. 
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 ME Engineers has confirmed that a tablet can be used to control both the lighting 
and temperature in the flex spaces. 

 Controllability of Systems, Thermal Comfort: 
o Provide individual thermal comfort controls for at least 50% of the building occupants 
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SUSTAINABILITY PROCESS 

Figure 1: Sustainability Process 

This diagram provides an overview of the sustainability process that will be used to achieve the 
sustainability goals and LEED certification of the Colorado Convention Center project. The blue text 
indicates Ambient Energy’s sustainability, and energy scope of work tasks 
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PROCESS 

Ambient Energy will guide the project through the LEED certification process as well as energy 
modeling, daylight modeling and life cycle assessment. The Colorado Convention Center Expansion 
project is already registered with USGBC’s LEED-system under LEED for New Construction v2009. 
Fig 2 provides an overview of the LEED certification process. 

Figure 2: Ambient Energy Process Chart 
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LEED PROJECT BOUNDARY 

The LEED Project Boundary is the portion of the project and site submitted for LEED certification. The 
LEED Project Boundary will be the Multi-Purpose Level addition and the interstitial mechanical room. The 
final LEED Project Boundary will be documented by Fentress Architects in the CD set. 

Figure 3: LEED Project Boundary - Multi-Purpose Level 
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Figure 4: LEED Project Boundary - Interstitial Space 

FULL TIME EQUIVALENT OCCUPANTS 
The project’s full time equivalent (FTE) occupants will be used to determine the requirements of occupant-
based LEED credits and to gauge the sustainability of resources that are dependent on occupancy. 
Sustainable elements affected by FTE values include water use calculations, as well as the quantity of 
preferred parking, covered bike storage, and showers/changing rooms required. A full time equivalent (FTE) 
occupant is one who spends 40 hours per week in the project buildings. Part-time occupants such as part-
time employees, transients, and visitors have FTE values based on hours per week occupying the project 
buildings divided by 40. Ambient Energy, with input from Fentress Architects and the Colorado Convention 
Center, will update occupancy data for each of the project buildings including estimates for occupancy 
counts for staff, maintenance staff, and visitors. The estimated occupancy was used for the WEp1 Water 
Use Reduction preliminary LEED-Online credit forms located in Appendix B. 

LEED SCORECARD SUMMARY 

The design team will, at a minimum, achieve a LEED-NC Gold v2009 certification for this project, which 
requires 60 points. 

The detailed LEED for New Construction Scorecard in Appendix A identifies the following: 

 Likely achievable credits (Yes), potentially achievable credits (Strong Maybe and Weak Maybe), 
credits not reasonably achievable (No), and credits Not Applicable (N/A). 

 Requirements for prerequisites and credits. 
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 Credit champions who are responsible for meeting credit requirements and for completing and 
signing the final LEED-Online credit templates. 

Figure 5 shows the current status of the LEED score for the Colorado Convention Center project and 
indicates the number of points in the Yes, Maybe, No, along with the number of points required for each 
level of LEED certification 
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The Colorado Convention Center Expansion - LEED 
Point Summary 

Certified 

Silver 

Gold 

Platinum 
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ENERGY ANALYSIS 

GOALS AND RECOMMENDATIONS SUMMARY 

Energy modeling was performed to demonstrate progress towards the following goals: 

 30% energy cost reduction compared to an ASHRAE 90.1-2007 baseline meeting the LEED for 
New Construction EAp2 prerequisite and contributing to the anticipated LEED Gold certification 

 15% electric demand savings and 15% natural gas savings compared to an ASHRAE 90.1-2013 
baseline to meet Xcel Energy’s Energy Design Assistance program incentives 

The following measures are recommended to meet the project energy goals. See Appendix G for detailed 
modeling results from the EDA Final Energy Analysis report1. 

 Maintain window-to-wall ratio at or below 40% 
 Equal or exceed the existing Convention Center window assembly performance 
 Reduce interior lighting power density by at least 20% compared to Denver’s energy code 

(ASHRAE 90.1-2013) 
 Reduce kitchen equipment loads by at least 31% and specify ENERGYSTAR equipment 
 Add direct evaporative pre-cooling and energy recovery ventilator 
 Reduce service hot water uses by at least 20% and specify WaterSense fixtures 

NEXT STEPS FOR ENERGY ANALYSIS 

Design Development 

 Refine energy model based on 100% Schematic Design set and provide an updated estimate of 
LEED points 

Construction Documents 

 Review mid-CD sets for incorporation of energy recommendations 
 Prepare EAp2 Minimum Energy Performance, EAc1 Optimize Energy Performance, and EAc2 

On-Site Renewable Energy LEED-Online Credit Templates for submittal to the GBCI 

Construction Administration 

 Refine energy model based on review of 100% Construction Documents set by Xcel Energy’s 
Measurement and Verification Consultant for the EDA Program 

 Schedule on-site inspection of energy efficiency measures by Xcel Energy’s Measurement and 
Verification Consultant for the EDA Program 

 Assist with incentive application for Xcel Energy EDA program 

1 Neither the proposed building performance nor the baseline building performance are predictions of 
actual energy consumption or costs for the proposed design after construction. Actual experience will 
differ from these calculations due to variations such as occupancy, building operation and maintenance, 
weather, energy use not covered by this procedure, changes in energy rates between design of the 
building and occupancy, and the precision of the calculation tool. 
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APPENDICIES 
Appendix A: LEED for New Construction Version 2009 Scorecard 

Appendix B: Final Design WEp1 LEED Water Use Reduction Calculator 

Appendix C: Energy Report Summaries 
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APPENDIX B: FINAL DESIGN WEP1 LEED WATER USE REDUCTION CALCULATOR 

Water Calculations: 41.91% Savings (4 points +1 RP) 

Toilets 1.28 GPF 

Urinal 0.125 GPF 

Lavatory Faucet (metered) 0.35 GPM 

Kitchen Faucet 1.5 GPM 

Showerhead 1.5 GPM 

Group Name 

Baseline Case Design Case 

(gallons/year) (gallons/year) 

Annual 
Flush 

Volume 

Annual 
Flow 

Volume 

Annual 
Consumption 

Annual 
Flush 

Volume 

Annual 
Flow 

Volume 

Annual 
Consumption 

Visitors 315,710.40 58,035.00 373,745.40 189,890.52 16,249.80 206,140.32 

FTE Only 158,775.00 93,075.00 251,850.00 108,541.88 48,727.50 157,269.38 

Annual baseline water 
consumption (gallons/year) 625,595.40 

Annual design water consumption 
(gallons/year) 363,409.70 

Percent water use reduction (%) 41.91% 
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APPENDIX C: ENERGY REPORT SUMMARIES 

TABLE F.1 XCEL ENERGY EDA PRELIMINARY ENERGY ANALYSIS RESULTS 

EDA 

ID Measure 

Energy 

Cost 

($) 

Electricity 

Cost 

($) 

Gas 

Cost 

($) 

District 

Heating 

Cost 

($) 

District 

Cooling 

Cost 

($) 

Baseline 

Energy 

Cost 

Savings 

Peak 

Demand 
(kW) 

Electric 
Consumption 

(kWh) 

Natural 

Gas 
Consumption 

(Dth) 

Peak 

Demand 

Savings 

(kW)5 

Electric 

Consumption 
Savings 

(kWh)5 

Natural 
Gas 

Savings 

(Dth)5 

EUI 

Reduction 

(kBtu/ft2-
yr)5 

($)2 

EDAB BASELINE $229,989 $157,014 $12,690 $22,066 $38,219 $0 
(0.0%) 541.235 999,169 2,550.85 0.000 

(0.0%) 0 (0.0%) 0.000 
(0.0%) 0 (0.0%) 

1 Window to 
Wall Ratio $242,625 $162,125 $12,690 $24,084 $43,725 

$(-
12,636) 
(-5.5%) 

596.563 1,014,008 2,550.85 

(-
55.328) 

(-
10.2%) 

(-14,839) (-
1.5%) 

0.000 
(0.0%) 

(-4) (-
6.6%) 

2 
Window 
Exterior 
Shading 

$223,425 $152,630 $12,690 $23,050 $35,054 $6,564 
(2.9%) 457.434 996,900 2,550.85 83.801 

(15.5%) 2,269 (0.2%) 0.000 
(0.0%) 0 (0.8%) 

Window to 

3 Wall Ratio with 
Exterior $232,635 $155,944 $12,690 $24,945 $39,055 $(-2,647) 

(-1.2%) 491.188 1,016,194 2,550.85 50.047 
(9.2%) 

(-17,025) (-
1.7%) 

0.000 
(0.0%) 

(-3) (-
4.8%) 

Shading 

4 
Window 

Performance 
Existing 

$223,680 $152,107 $12,690 $22,830 $36,053 $6,309 
(2.7%) 497.682 993,417 2,550.85 43.553 

(8.0%) 5,753 (0.6%) 0.000 
(0.0%) 0 (0.5%) 

5 
Window 

Performance 
SHGC 

$220,883 $149,662 $12,690 $23,400 $35,131 $9,106 
(4.0%) 470.379 993,050 2,550.85 70.855 

(13.1%) 6,119 (0.6%) 0.000 
(0.0%) 0 (0.4%) 

Window 

6 Performance 
SHGC and U- $220,334 $149,971 $12,690 $22,764 $34,909 $9,655 

(4.2%) 470.9 988,775 2,550.85 70.335 
(13.0%) 

10,394 
(1.0%) 

0.000 
(0.0%) 1 (1.5%) 

factor 
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EDA 

ID Measure 

Energy 

Cost 

($) 

Electricity 

Cost 

($) 

Gas 

Cost 

($) 

District 

Heating 

Cost 

($) 

District 

Cooling 

Cost 

($) 

Baseline 

Energy 

Cost 

Savings 

Peak 

Demand 
(kW) 

Electric 
Consumption 

(kWh) 

Natural 

Gas 
Consumption 

(Dth) 

Peak 

Demand 

Savings 

(kW)5 

Electric 

Consumption 
Savings 

(kWh)5 

Natural 
Gas 

Savings 

(Dth)5 

EUI 

Reduction 

(kBtu/ft2-
yr)5 

($)2 

7 
Window 

Performance 
Electrochromic 

$227,238 $154,697 $12,690 $22,867 $36,983 $2,751 
(1.2%) 511.365 998,008 2,550.85 29.869 

(5.5%) 1,161 (0.1%) 0.000 
(0.0%) 

(-0) (-
0.2%) 

8 
Reduce 
Interior 

Lighting 20% 
$222,005 $149,086 $12,690 $22,329 $37,900 $7,984 

(3.5%) 520.011 955,897 2,550.85 21.224 
(3.9%) 

43,272 
(4.3%) 

0.000 
(0.0%) 1 (1.0%) 

9 
Reduce 
Interior 

Lighting 30% 
$217,121 $144,292 $12,690 $22,454 $37,684 $12,868 

(5.6%) 506.332 934,044 2,550.85 34.902 
(6.4%) 

65,125 
(6.5%) 

0.000 
(0.0%) 1 (1.5%) 

10 
Reduce 
Interior 

Lighting 40% 
$213,075 $140,310 $12,690 $22,589 $37,487 $16,913 

(7.4%) 496.077 912,172 2,550.85 45.158 
(8.3%) 

86,997 
(8.7%) 

0.000 
(0.0%) 1 (2.1%) 

Reduce 

11 
Kitchen 

Electrical 
Equipment 

$209,531 $137,680 $12,690 $22,206 $36,954 $20,458 
(8.9%) 487.612 865,533 2,550.85 53.623 

(9.9%) 
133,636 
(13.4%) 

0.000 
(0.0%) 2 (4.1%) 

Loads by 31% 

Add Direct 

12 Evap Pre-Cool 
and Energy $224,174 $156,830 $12,690 $17,406 $37,248 $5,814 

(2.5%) 541.205 998,644 2,550.85 0.030 
(0.0%) 525 (0.1%) 0.000 

(0.0%) 4 (6.9%) 

Recovery 
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ID Measure 

Energy 

Cost 

($) 

Electricity 

Cost 

($) 

Gas 

Cost 

($) 

District 

Heating 

Cost 

($) 

District 

Cooling 

Cost 

($) 

EDA 

Baseline 

Energy 

Cost 

Savings 

($)2 

Peak 

Demand 
(kW) 

Electric 
Consumption 

(kWh) 

Natural 

Gas 
Consumption 

(Dth) 

Peak 

Demand 

Savings 

(kW)5 

Electric 

Consumption 
Savings 

(kWh)5 

Natural 
Gas 

Savings 

(Dth)5 

EUI 

Reduction 

(kBtu/ft2-
yr)5 

13 
Increase SHW 
Efficiency to 

90% 
$229,733 $157,014 $12,435 $22,066 $38,219 $255 

(0.1%) 541.235 999,169 2,499.39 0.000 
(0.0%) 0 (0.0%) 51.457 

(2.0%) 0 (0.4%) 

14 Reduce SHW 
Load by 20% $229,533 $157,011 $12,238 $22,066 $38,219 $455 

(0.2%) 541.228 999,136 2,459.78 0.007 
(0.0%) 33 (0.0%) 91.076 

(3.6%) 0 (0.7%) 
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TABLE F.2 XCEL ENERGY EDA FINAL ENERGY ANALYSIS DESIGN ALTERNATIVES

1 2 3 4 5 6 7 8 9 10 11
Window to Wall Ratio 40% Window-to-Wall Ratio 60% Window-to-Wall Ratio 1 1 1 1 1 1 1 1
Window to Wall Ratio 40% Window-to-Wall Ratio 50% Window-to-Wall Ratio 1

Window to Wall Ratio 40% Window-to-Wall Ratio Per Design 40% Window-to-Wall Ratio 1 1

Window Exterior Shading NA Per Design roof overhang 1 1 1 1 1 1 1 1 1 1 1

Window Performance Existing

Metal framing, fixed
U-0.42, SHGC-0.40, VT-0.44

Frame: Aluminum CW with break
Glass: Viracon VE1-2M Clear (U-0.29)
Assembly: U-0.418, SHGC-0.361, VT-0.606

1 1 1 1 1 1 1

Window Performance SHGC

Metal framing, fixed
U-0.42, SHGC-0.40, VT-0.44

Frame: Aluminum CW with break
Glass: Viracon VNE1-63 Clear (U-0.29)
Assembly: U-0.416, SHGC-0.282, VT-0.536

1 1

Window Performance SHGC 
and U-factor

Metal framing, fixed
U-0.42, SHGC-0.40, VT-0.44

Frame: Aluminum CW with break
Glass: Viracon VNE1-63 Clear #4 Low-e (U-
0.23)
Assembly: U-0.366, SHGC-0.275, VT-0.533
Room Side Low-E coating cannot exceed 
60" wide x 142" high or 72" wide x 120" high

1

Window Performance 
Electrochromic 

NA View Dynamic Glass
SW Pre-Function only
Full tint after 3pm 

1

Reduce Interior Lighting 20%
Building Area Method
Convention Center 90.1-
2013: 1.01 W/sf

20% reduction from baseline
1 1 1 1 1 1 1

Reduce Interior Lighting 30%
Building Area Method
Convention Center 90.1-
2013: 1.01 W/sf

30% reduction from baseline
1 1 1

Reduce Interior Lighting 40%
Building Area Method
Convention Center 90.1-
2013: 1.01 W/sf

40% reduction from baseline
1

Reduce Kitchen Electrical 
Equipment Loads by 31%

NA ENERGY STAR Equipment (Electric) - 31% 
reduction
- Dishwashers
- Fryers
- Griddles
- Hot Food Holding Cabinets
- Ice Makers
- Ovens
- Refrigerators and Freezers
- Steam Cookers

1 1 1

Add Direct Evap Pre-Cool 
and Energy Recovery

NA Direct Evap: 90% effectiveness
Energy Recovery: 65% effectiveness

1 1 1 1

Increase SHW Efficiency to 
90%

80% efficiency gas storage 90% efficient 1 1 1 1 1 1 1 1 1 1

Reduce SHW Load by 20%

NA Service Water Heating Load
- 20% reduction from baseline
- WaterSense Products: Pre-Rinse Spray 
Valves
- Water efficient fixtures

1 1 1 1 1 1 1 1 1 1 1

Photovoltaics (Solar Rewards 
Incentive)

NA 2,000 kW new on expansion roof

Photovoltaics (Solar Rewards 
Incentive)

NA 300 kW new on existing roof
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TABLE F.3 XCEL ENERGY EDA FINAL ENERGY ANALYSIS ENERGY COST RESULTS

ID Measure
Energy Cost  

($)
Electricity 
Cost ($) Gas Cost ($)

District 
Heating 
Cost ($)

District 
Cooling Cost 

($)

Proposed 
Baseline 

Energy  Cost  
Savings ($)1

EDA 
Baseline 

Energy  Cost  
Savings ($)2

LEED  
Baseline 

Energy  Cost 
Savings ($)3

LEED 
Points4

Incremental 
Capital Cost  

($)6

Simple 
Payback 
(years)7

LB LEED 
Baseline

$281,191 $204,423 $12,843 $26,987 $36,938 $(-42,365) (-
17.7%)

$(-42,365) (-
17.7%)

$0 (0.0%) 0 $0 0

EDAB Baseline $238,826 $166,905 $12,806 $22,823 $36,293 $0 (0.0%) $0 (0.0%) $42,365 
(15.1%)

1-2 $0 0

1 DA1 $224,903 $152,155 $12,139 $27,247 $33,362 $13,924 
(5.8%)

$13,924 
(5.8%)

$56,289 
(20.0%)

4-5 $696,651 50

2 DA2 $222,680 $152,076 $12,139 $26,524 $31,941 $16,146 
(6.8%)

$16,146 
(6.8%)

$58,511 
(20.8%)

4-5 $548,662 34

3 DA3 $219,463 $151,438 $12,139 $25,648 $30,238 $19,364 
(8.1%)

$19,364 
(8.1%)

$61,729 
(22.0%)

4-5 $361,332 18.7

4 DA4 $223,380 $151,245 $12,139 $28,332 $31,665 $15,446 
(6.5%)

$15,446 
(6.5%)

$57,811 
(20.6%)

4-5 $819,905 53.1

5 DA5 $222,551 $151,960 $12,139 $27,117 $31,335 $16,276 
(6.8%)

$16,276 
(6.8%)

$58,640 
(20.9%)

4-5 $943,158 57.9

6 DA6 $225,929 $153,468 $12,139 $27,344 $32,978 $12,898 
(5.4%)

$12,898 
(5.4%)

$55,263 
(19.7%)

3-4 $938,824 72.8

7 DA7 $222,027 $149,308 $12,139 $27,371 $33,209 $16,800 
(7.0%)

$16,800 
(7.0%)

$59,165 
(21.0%)

4-5 $696,651 41.5

8 DA8 $218,154 $149,381 $12,139 $24,169 $32,466 $20,672 
(8.7%)

$20,672 
(8.7%)

$63,037 
(22.4%)

5-6 $3,053,432 147.7

9 DA9 $191,871 $124,193 $12,139 $24,264 $31,274 $46,956 
(19.7%)

$46,956 
(19.7%)

$89,321 
(31.8%)

8-10 $3,103,433 66.1

10 DA10 $186,012 $119,115 $12,139 $25,441 $29,316 $52,815 
(22.1%)

$52,815 
(22.1%)

$95,179 
(33.8%)

9-11 $3,613,393 68.4

11 DA11 $189,797 $126,934 $12,355 $22,349 $28,160 $49,030 
(20.5%)

$49,030 
(20.5%)

$91,395 
(32.5%)

9-11 $2,763,112 56.4
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TABLE F.4 XCEL ENERGY EDA FINAL ENERGY ANALYSIS ENERGY CONSUMPTION RESULTS

ID

Peak 
Demand 

(kW)

Electric  
Consumptio

n (kWh)

Natural  Gas  
Consumptio

n (Dth)

District 
Steam 

Consumption 
(kBtu)

District 
Chilled Water 
Consumption 

(kBtu)

Peak  
Demand  
Savings 
(kW)5

Electric 
Consumptio

n Savings 
(kWh)5

Natural Gas 
Savings  
(Dth)5

District 
Steam 

Savings (kBtu)

District 
Chilled 
Water 

Savings 
(kBtu)

EUI 
Reduction 
(kBtu/ft2-

yr)5

LB 690.436 1,335,600 2,581.66 4,702,064 3,095,334 (-131.032) (-
23.4%)

(-246,544) (-
22.6%)

(-7.583) (-
0.3%)

-725620 (-
18%)

-54026 (-
2%)

(-7) (-12.2%)

EDAB 559.404 1,089,056 2,574.08 3,976,444 3,041,308 0.000 (0.0%) 0 (0.0%) 0.000 (0.0%) 0 (0%) 0 (0%) 0 (0.0%)

1 448.779 1,050,903 2,439.75 4,747,313 2,795,710 110.625 
(19.8%)

38,153 
(3.5%)

134.334 
(5.2%)

-770869 (-
19%)

245598 (8%) (-1) (-2.0%)

2 441.71 1,044,717 2,439.74 4,621,357 2,676,655 117.694 
(21.0%)

44,339 
(4.1%)

134.344 
(5.2%)

-644914 (-
16%)

364654 
(12%)

0 (0.0%)

3 445.685 1,039,586 2,439.75 4,468,768 2,533,866 113.719 
(20.3%)

49,469 
(4.5%)

134.334 
(5.2%)

-492325 (-
12%)

507442 
(17%)

1 (2.4%)

4 452.402 1,050,617 2,439.75 4,936,307 2,653,480 107.001 
(19.1%)

38,439 
(3.5%)

134.334 
(5.2%)

-959864 (-
24%)

387828 
(13%)

(-1) (-2.3%)

5 456.236 1,044,856 2,439.75 4,724,641 2,625,870 103.167 
(18.4%)

44,200 
(4.1%)

134.334 
(5.2%)

-748197 (-
19%)

415438 
(14%)

(-0) (-0.4%)

6 449.772 1,060,225 2,439.73 4,764,307 2,763,484 109.632 
(19.6%)

28,831 
(2.6%)

134.353 
(5.2%)

-787864 (-
20%)

277824 (9%) (-1) (-2.1%)

7 447.455 1,029,689 2,439.75 4,768,913 2,782,886 111.948 
(20.0%)

59,367 
(5.5%)

134.334 
(5.2%)

-792470 (-
20%)

258422 (8%) (-1) (-1.5%)

8 447.454 1,029,567 2,439.75 4,210,981 2,720,614 111.950 
(20.0%)

59,489 
(5.5%)

134.334 
(5.2%)

-234537 (-
6%)

320694 
(11%)

2 (3.2%)

9 378.686 856,356 2,439.86 4,227,634 2,620,724 180.718 
(32.3%)

232,700 
(21.4%)

134.220 
(5.2%)

-251190 (-
6%)

420584 
(14%)

5 (8.2%)

10 371.134 834,456 2,439.86 4,432,723 2,456,657 188.270 
(33.7%)

254,600 
(23.4%)

134.220 
(5.2%)

-456279 (-
11%)

584652 
(19%)

5 (8.5%)

11 376.6 866,131 2,483.24 3,893,917 2,359,752 182.804 
(32.7%)

222,925 
(20.5%)

90.839 
(3.5%)

82526 (2%) 681556 
(22%)

7 (12.1%)

1. Proposed Baseline Energy Cost Savings = Energy Cost Proposed Baseline – Energy Cost Measure

2. EDA Energy Cost Savings = Energy CostEDA Baseline – Energy CostMeasure
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3. LEED Energy Cost Savings = Energy CostLEED Baseline – Energy CostMeasure

4. Based on LEED Version 2009
5. Energy, Demand, and EUI Savings relative to EDA Baseline
6. Incremental Capital Cost = Capital CostMeasure – Capital CostProposed Baseline

Simple Payback = (Capital CostMeasure – Capital CostProposed Baseline)/(Energy CostProposed Baseline – Energy CostMeasure
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SIGNAGE AND WAYFINDING
Colorado Convention Center | Basis of Design

Signage and wayfinding represent a crucial element to the success of the Colorado Convention Center 
expansion project. As with any large facility, helping users, visitors, staff and emergency personnel 
successfully, intuitively and quickly navigate through the space is imperative to the overall goals of the 
Convention Center, Visit Denver, SMG and City of Denver for this expansion project. 

Signage and wayfinding take many forms and perform many functions, some of which are not readily visible 
to the average person. This can include wayfinding directional signage that is projecting, wall and/or ceiling 
mounted (both digital and static), identification signage highlighting amenities, venues and other major 
destinations (such as restrooms, entrances and exits, exhibition halls etc.), ADA and code compliant 
signage (tactile and braille room signs, egress signage, fire/life/safety signage and rules signage), as well 
as informational signage (such as kiosks, maps directories etc.). Due to the scale of this project, it is 
anticipated that there will be a great deal of digital signage that is both dynamic and interactive, depending 
on the location and function. This will likely include opportunities for marketing, changeable wayfinding, 
changeable room function identification, interactive maps and kiosks and tourist and visitor information. 

While the architectural scope of this project is limited to the B, D and E lobbies, as well as the new rooftop 
terrace and additional multi-purpose level, these architectural changes will have a significant impact on 
much of the existing signage and wayfinding, especially when it comes to sign messages. A suite of new 
signage to help identify and direct users to the new spaces will accompany the changes to the existing 
signage infrastructure. In order to provide a successful signage and wayfinding program, the signage, 
wayfinding and environmental graphics consultant (ArtHouse Design) will conduct extensive research, 
planning and stakeholder exercises to determine the overall visual and aesthetic goals for the project, 
including considerations regarding the outright replacement of existing signage for conformance with a new 
visual vocabulary vs. the retrofitting of existing elements. This will be followed by detailed planning and 
programming to refine the placement, location, needs and messages of the signage and wayfinding, 
including digital elements. 

In addition to the functional aspect of signage and wayfinding a key goal for this project is to create a sense 
of place that is rooted in Denver and Colorado’s identities through the use of environmental graphics 
including, but not limited to supergraphics, public art, decorative elements, illuminated accents, pageantry, 
window vinyl and experiential components. Throughout the design and stakeholder process, these 
elements will gain further clarity and definition.

When it comes to fabricating the signage, wayfinding and graphics package, it is expected that the signage 
fabricator be able to meet the standards outlined in the specifications provided with this document. Pre-
qualification exercises specific to this project should be conducted in order to ensure fabricator competency 
with the proposed designs, materials, installation needs and other considerations. Signage sub-contractors 
who are pre-qualified with the project’s general contractor will also be required to meet these standards in 
order to be considered for bidding purposes, as not all sign companies are equally equipped to fabricate 
custom and one-off signage and wayfinding packages. ArtHouse Design will take an active role in the pre-
qualification, RFI and selection process in order to ensure conformance with the approved design package.

SIGNAGE

All signage to comply with applicable city code, IBC, IFC, ADA, SAD and ANSI A117.1-2009.

Signs identifying a permanent room or space (“identification” signs) are required to use Raised Characters 
and Braille and must be mounted in a consistent location: on the wall, next to the door, on the latch (“strike”) 
side (with some exceptions). Directional and informational signs are not required to be in a consistent 
location and require only visual characters. 
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The following code required sign types will be included in our design package (Quantities TBD):

  1.0 ADA Room Identification

  2.0 ADA Restroom Identification

  3.0 ADA Stair Identification

  4.0 Emergency Evacuation Signs

  5.0 Elevator Emergency Signs

  6.0 Stairwell Egress Signs (Photoluminescent signage TBD)

  7.0 Area of Refuge/2-Way Communication Signs

  8.0 Fire Extinguisher Signs

  9.0 Occupant Load

10.0 Tactile Exit Signs

11.0 Address Numerals

*Note: Address numerals are required by the Denver Fire Department, but may be existing. 
Their inclusion in this list is to accommodate any proposed design revisions to the existing 
sign(s) and/or inclusion of other, new instances of address numerals per future DFD 
requests.

12.0 Assembly Area Signage, Area of Refuge Signage, Two-Way Call Signage

*Note: The signage package will include all project-relevant assembly area related, code-
required signage per IBC Section 1111.3

The following non-code required sign types will be included in our design package (Quantities TBD):

  1.0 Directional Signage

  2.0 Orientation Signage (Maps, Plans, Landmarks, etc.)

  3.0 Informational Signage (Directories, Instructions, Digital Screens, etc.)

  4.0 Identification Signage (Floors, Galleries, Departments, Names)

  5.0 Decorative Signage (Supergraphics, Banners, Logos, etc.)
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CIVIL DESIGN
Colorado Convention Center | Basis of Design

Roadway/Pedestrian Access
The proposed work for this project has minimal impact on the street level of the Convention Center property.  
Two stairways will be added to provide access/egress from the new area to Champa Street. An electrical 
transformer and generator will be added near the Champa parking garage entrance.  The existing grades 
in both areas are relatively flat and should have minimal impact on the Champa Street sidewalk.  

Champa Street is a 3-lane one-way street along the west side of the Convention Center.  There are existing 
concrete sidewalks on both sides of Champa Street which are in good condition. Both sidewalks are 
minimum of 10’ wide, and appear to be compliant with the Americans with Disabilities Act (ADA) (based on 
spot checks and field observations).  There are existing pedestrian crossings at Speer Boulevard, 13th 
Street and 14th Street.  Based on the existing conditions along Champa Street no sidewalk or roadway 
design work will be needed for pedestrian access to the proposed Convention Center stair connection.

Storm Water/Drainage
The Convention Center site contains multiple storm water drainage basins and sub-basins which exit the 
site at multiple locations.  The main outlet is a 5’x10’ box culvert that drains out to Cherry Creek on the 
south side of Speer Boulevard.  (Complete information for the existing site drainage and the drainage map 
are available in the Colorado Convention Center Expansion Final Drainage Report dated May 31, 2002 
Revised June 24, 2002.)

The existing drainage report indicates the total detention required for the 100-year developed flows is 
84,000 CF.  37,350 CF of detention is provided on the exhibit hall roof and 15,268 CF is provided in a pond 
near Speer and Champa.  The total provided detention is 52,618 CF.  This is 63% of the required detention 
capacity.  With the understanding of the space limitations on the site, this undersized detention was 
approved by the City and County of Denver with the 2002 drainage report.  The current expansion of the 
convention center will include detention on some of the new roof surfaces.  Efforts will be made to maintain 
and possibly increase the percentage of total site detention.

The roof drains on the southwest side of the building (drainage map basin A-6) outlet into a water quality 
pond for water quality treatment.  This small pond then outlets into the 5’x10 box culvert and is conveyed 
offsite.  

The current convention center expansion project will mainly consist of improvements on the roof, over the 
existing building footprint.  The overall imperviousness of the project will not be changed by these 
improvements.  The site is built-out and does not present any known opportunities to add water quality or 
detention volume on the site.

Groundwater was previously encountered at depths of 10’ to 17’ below grade. Groundwater at the site is 
not a concern for work at or above street level based on the existing Soil and Foundation Investigation 
Report.  If work will be done below street level grade further testing will be necessary to determine if ground 
water mitigation will be required during construction or changes to the existing foundation drain system will 
need to be made.  
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LANDSCAPE DESIGN
Colorado Convention Center | Basis of Design

ROOFTOP TERRACE LANDSCAPE DESIGN

The Colorado Convention Center Expansion Program includes a 47,000 square foot rooftop terrace to 
be used for Convention Center events and programming. The signature design element of the terrace is 
centered around revealing and framing unparalled and expansive views to the Colorado Front Range and 
surrounding urban context. The terrace has been designed to balance permanent landscape features and 
amenities during non-event times along with flexible event space that can be re-programmed to meet the 
desired needs of particular Convention Center events. The design is intended to facilitate a comfortable 
outdoor environment for small gatherings and informal networking while providing the flexibility and 
infrastructure for larger outdoor events, especially when the terrace is used in conjunction with the adjacent 
pre-function space. 

The primary design concept is built upon a trail experience along the terrace edge that allows visitors to 
explore local landmarks and the Denver skyline, showcasing the best of Denver and interpreting the 
Colorado lifestyle. Concentrating the landscape material along the perimeter edge provides spatial 
definition for the terrace while leaving a generous interior space that can be scaled for exhibits, receptions, 
performances, and dinners of varying sizes.

1. SPACE FUNCTION

a. The terrace is designed to host light exhibits, receptions, and to be an amenity for the building 
and serve as additional pre-function and event space. The following sub-headings will 
describe the varying terrace zones from west to east.

1) Western Garden Edge

a) This zone contributes to a strong sense of arrival and views to greenspace from 
the interior pre-function space. The garden area allows visitors to access the 
glass railing for expansive south-western views along with views of the ground-
level garden and light rail below. The garden provides shade trees, a water table 
feature with small recirculating water runnel, shrub plantings, and a textured 
paving of local cut-stone. 

2) Western Overlook

a) This zone provides uninhibited views of the Denver skyline. The edge glass 
safety railing provides additional transparency to surrounding views. The 
overlook is bordered by an alpine themed rock garden with two small trickling 
water fountains as an interpretation of mountain spring water.

3) Shade Pavilion and Fire Pit

a) The pavilion provides shade and a comfortable seating area during non-event 
times while providing the infrastructure for a built-in stage and event space. The 
fire pit is oriented to maximize seating facing the views and provides both a 
community seating area for colder weather and a backdrop for the pavilion.

4) Artificial Turf Zones

a) Two primary areas of artificial turf, on western and eastern ends of the terrace, 
provide green space on a largely paved and hardscaped terrace. These flexible 
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zones can be used for informal seating, lawn games, or for tent placements for 
larger events.

5) Northern Trail Edge

a) The trail edge provides definition for the terrace and helps to create a feeling of 
comfort and enclosure in a similar manner that the most successful streets have 
two building edges of appropriate scale for definition. The accessible trail 
meanders through a substantial planting zone with shade trees and plantings 
that provide opportunities for local interpretation and informal seating and 
networking areas in greenspace. A boardwalk provides circulation through the 
planting and provides access to framed viewpoints and opportunities for visitors 
to access the edge of the terrace in a variety of ways, including cantilevered 
viewing decks. Emergency egress is placed within this edge to access the 
vertical circulation stairs and elevators.

6) Interior Flexible Event Space

a) The interior zone remains largely uninhibited to allow flexibility for events. A grid 
of tent-tie downs integrated into the structure provide zones to place event tents 
and infrastructure. Utilities and plumbing will be provided in these large 
expansive areas as well.

7) Eastern Garden Edge

a) The eastern edge is an anchor similar in design to the western garden edge. 
This zone continues the boardwalk to its terminus at a framed viewpoint of the 
downtown skyline. Near the viewpoint, there is a flexible seating area with an 
additional community firepit for improved user comfort during cooler weather.

2. EDGE CONDITION

a. Perimeter safety railing

1) The parapet railing is set at 48” minimum height from the adjacent finished grades. 
Early studies are indicating a structural surface mounted fencing with glass panels 
where the edge is physically accessible. A simpler metal fencing with vertical 
stanchions will be utilized at planting areas where the edge is not intended to have 
access. All railing shall meet safety code compliance.

2) A wind study is being conducted to help maximize user comfort on the terrace.

3. FINISHES

a. Paving & waterproofing

1) Hot-applied rubberized asphalt waterproofing membrane.

a) Refer to architecture drawings for product information.

2) Unit paver blends of stone and concrete for walkable surfacing on a sand setting bed.

a) 20,000 square feet of snowmelt for egress zones and primary viewpoints.

b) Insulation to fill void space between structural slab.

c) Articulation for circulation and scaling.

3) Artificial Turf with waterproofed, sloped drainage slab.

4) Boardwalk in planting zone – fire resistant and weather-durable hardwood on 
galvanized steel grate and framing.
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b. Planter walls

1) Concrete board-form walls for raised tree planting zones double as seat-walls. 

1) Possible boulder or large cut stone end caps showcasing local stone.

c. Planting and Irrigation

1) Permanent drip irrigation for tree, shrub, and perennial plantings along edge.

2) In non-accessible piping areas (for example, irrigation piping in foam fill), irrigation 
piping shall be copper. Exposed areas shall be heat taped.

3) Wind-resistant mulch.

4) Movable planter boxes to provide spatial definition during non-events and seasonal 
greenery.

a) Movable elements will require hand watering.

d. Pavilion

1) Steel structure with anchors to structural deck.

2) Architectural cues and materiality relating to the building architecture. 

3) Wood soffit.

4) Provide mounts for speakers and desired event A/V equipment described below.

e. Fire pits

1) Cast in place concrete (hollow core) with refined finishing.

2) Code compliant gas connections and safety shut-off valves.

f. Water table (1) & bubblers (2)

1) (2) Drilled boulders with recirculating bubbler fountain.

2) Weathering metal water table with hollow core and river rock water surface.

3) Metal runnel with ADA metal grate in paving and recirculating water fountain.

g. User comfort

1) Climate comfortable greenspace and views to provide points of networking, relaxation, 
and meaningful experiences to visitors.

2) Variety of seating options for both intimate and large-scale gatherings.

3) Convenient electricity and WiFi for visitors, see equipment described below.

4. ELECTRICAL

a. Refer to Electrical Basis of Design for electrical equipment and information.

5. AUDIOVISUAL

a. Provide outdoor-rated loudspeakers.

b. Provide dedicated audio, video, and AV network jacks in outdoor-rated boxes for video and 
audio distribution.

c. With the exception of integrated speakers, any audio and video equipment will be portable 
and will be set up as required by the event. This portable equipment will tie into the house 
systems.

6. TELECOM
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a. Provide (2) Cat6A UTP data cables terminated with RJ45 outlet at each POS terminal at floor 
utility boxes, 6 locations.

b. Provide Cat6A UTP data cables with RJ45 outlets for Wi-Fi.

c. Provide (high-density) WiFi coverage based on the latest IEEE 802.11ac (Wave2) standard.

d. Expand existing (or provide new) coverage Responder Emergency System (RES) radios and 
facility operations radios distributed antenna system (DAS) throughout area.

e. Carriers to expand existing (or provide new) coverage cellular telephone distributed antenna 
system (DAS) throughout area.

7. SECURITY

a. Provide exterior grade CCTV cameras for monitoring perimeter doors.

8. STRUCTURE

a. Live Load Capacity = 150 psf. non-reducible.

b. Integral tie-downs for temporary tents and shade structures.

c. Design floors for concentrated live loads of 3,000 pounds with a total equipment weight limit 
of 10,000 pounds for scissor lift, pallet truck or other miscellaneous equipment.

9. LIGHTING

a. LED wall/pole mounted and architectural fixtures to create mood or highlight special building 
features 

1) Landscape lighting will be utilized for high quality ambient lighting.

2) Key fixtures will include pathway lighting and tree uplights. Refer to lighting section for 
more information.

3) Pole lights will be provided at egress zones for code compliance. Refer to lighting 
section for more information.

b. Controls will manage the lighting fixtures on a time clock and provide flexibility in configuration 
for different events and uses. Refer to lighting section for more information.

c. Refer to lighting section for illumination levels and code compliance.

10. PLUMBING

a. Provide water and drain capabilities with lockable cover plates at bar (2) and portable food 
cart locations (3). Ideally, these are interchangeable for maximum flexibility and a total of five 
(5) locations with water and drain capabilities.

b. Provide hose bibs with lockable covers for cleaning.

c. Provide gas connections for (2) fire pits. 

1) Fixed fire pits have been incorporated due to safety concerns and code restrictions of 
movable fire pits. The gas lines shall have automatic shut-off valves for improved 
safety.

d. 20,000 square feet of snowmelt system has been incorporated at all pre-function to egress 
door locations and in locations of primary viewpoints and connections between. 

e. Refer to MEP for more information on these systems.

11. FURNITURE, FIXTURES, & EQUIPMENT

a. Tables and Chairs
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b. Outdoor Soft Seating

c. Shade (to be determined)

d. Trash and recycling receptacles

e. Portable bars, food service carts

f. Portable outdoor radiant heating devices

g. Event tent(s)

END OF LANDSCAPE DESIGN
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ARCHITECTURE AND INTERIOR DESIGN
Colorado Convention Center | Basis of Design

To continue leading the convention industry in their specialty, the Colorado Convention Center is planning 
an expansion.  Additional space that is flexible and accommodates a variety of customers is of greatest 
importance, and the Convention Center plans to satisfy this need with the addition of an 80,000-square foot 
Multi-Function Room.  Landlocked by surrounding streets and businesses, the Convention Center plans to 
expand on the roof of the D, E, and F Exhibit Halls.  The foresight of the design team for the 2004 expansion 
will allow this, as the structure of these exhibit halls was designed for this rooftop expansion. 

The new rooftop construction is envisioned to be a unique offering in the convention center industry.  The 
Multi-Function Room, which may be used like a ballroom, will be one of the largest of this type in the country.  
The Pre-Function area will be larger than the standard, as it will not be shared by other convention center 
functions, and as such, it will be an event space itself.  The Rooftop Terrace will be designed to serve as 
an event space as well, with the capability to expand in the future.  This expansion will be served by the 
latest technology, allowing exhibits and receptions to be held with ease.  All these spaces will enjoy 
sweeping views of the Rocky Mountains and spectacular Colorado sunsets.  

During the entire construction period, the building will be occupied, and it will be important to minimize 
disruption to scheduled Convention Center events.  The design and construction of the Colorado 
Convention Center Expansion will be challenging, as the construction will take place above the existing 
exhibit halls, parking deck, and active light rail tracks and station.  While the parking deck might protect 
cars on levels other than the top, the exhibit hall roof is simply a metal deck with insulation and roofing, 
which could not resist the weight of a dropped structural member.  Consequently, structural work will need 
to take place only when the exhibit halls are not occupied.  Work might be scheduled with a rolling closure 
in which the D Hall is closed for the period that work is taking place above it, then the E hall, and then the 
F hall.  Should the Convention Center need to host an event that requires all halls, construction work will 
need to be suspended.  This sequence of rolling closures will extend the construction schedule.  
Additionally, the design and construction teams will need to devise a means of erection that results in 
minimal interruption to the traffic lanes on Champa Street.

The new rooftop expansion floor will be elevated to a level that allows a minimum of 8’-6” clear from the 
highest parking level to the bottom of structure.  This will create of an interstitial space between the existing 
exhibit hall roof and the new rooftop expansion.  As a result of the separation from the existing enclosure, 
the new construction will require an insulated floor.  The interstitial space will not have extensive uses, but 
it may have a very limited amount of storage or serve as lateral circulation from the parking deck area to 
the back-of-house areas of the Multi-Function Room.  Mechanical equipment will be in the interstitial space 
and is expected to be suspended from the new structure rather than resting on the existing roof.  Wet 
utilities for the Multi-Function room will be concealed and protected by a ceiling that creates a tempered 
plenum.  The interstitial space will need to be open to the atmosphere for air circulation and will need to be 
screened on elevations where the public might see into the space; however, the existing garage, over which 
the new construction is expected to reach, will remain naturally ventilated.

One of the challenges of the Colorado Convention Center Expansion will be vertical circulation.  The 
expansion is expected to be served by the existing Champa Street elevated truck docks.  Exhibitors will 
have use of new freight and service elevators that will travel from the loading dock to the top of the parking 
garage, however, the path to the back-of-house area has not been determined, nor has the further vertical 
circulation required from the top of the garage to the new floor level; however, horizontal circulation through 
the interstitial space will be needed to move materials to the back-of-house areas.  Similarly, circulation of 
visitors will need to be carefully considered.  The D Lobby and the E Lobby will receive guests that are 
moving to the rooftop venues.  Both lobbies currently have elevators and escalators to the existing exhibit 
halls.  These elevators and escalators will be reconfigured, or new elevators and escalators will be installed 
to serve both the exhibit floor and the new space.  Areas of rescue assistance complying with the existing 
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codes will be provided with the new elevator configuration.  With the envisioned elegance of the expansion, 
the F Lobby, as well as the D and E Lobbies, will be updated and tied to the expansion with their layout and 
finishes, creating gracious and seamless circulation to the rooftop.  

The existing parking garage is an important piece of the Convention Center expansion.  Currently, 
wayfinding from the garage to the Convention Center is indirect and unclear.  This project will create a 
strong and ceremonial entry into the Convention Center from the garage, with easy wayfinding and easily-
recognized pathways, whether from the Convention Center or the garage approach.  Similarly, the RTD’s 
Theater District - Convention Center Rail Station is an asset, and the pathway from the station to the 
Convention Center entrance and back to the station is unclear to first-time visitors.  The station is dark and 
perceived to be unsafe.  As a part of this project or a future project, the station will be renovated to create 
an atmosphere of safety and easy circulation.  Graphics and signage improvements to support the 
wayfinding, and an updated wayfinding system throughout the Convention Center is a high priority. 

The first Phase of the Convention Center was completed in 1990, and the second phase was finished in 
2004.  The Convention Center staff and customers value the seamless appearance of the facility – there is 
no “old” or “new” area.  All the work that is planned as a part of this project must support the perception that 
no part of the Convention Center is “old”.  Many areas on the street level will be refreshed with new finishes, 
which are timeless and create the perception that the whole Center is “new”.  This principal must be applied 
in the renovation of the B Lobby, which is scheduled to receive new finishes and lighting after the removal 
of the Go Gourmet food service area.

The first phase of the B Lobby renovation involves this update of the finishes and lighting, and the second 
phase (currently not in the project scope) involves expanding the lobby out to Welton Street.  The extension 
of the lobby will provide a new “front door” for convention-goers that stay at this hotel or arrive at the 
Convention Center by bus or shuttle.  In addition to the lobby expansion, the emergency exit stairs from the 
exhibit halls will need a path to the public way, Welton Street.  The balance of the street front might be 
enlivened by retail and restaurant tenants that serve the hotel guests and the neighborhood.  Activation of 
the street will extend to the corner of Welton and 14th Street, where the current administrative offices will 
be vacated to allow commercial and restaurant uses to occupy the existing space, and the 14th Street plaza 
will be redesigned to tie to the streetscape project and further draw visitors to the Convention Center.  

A long-term goal of the Convention Center is the removal of the Denver Fire Station that occupies the corner 
of Welton and Speer Boulevard.  The Fire Department building obscures the view of the Convention Center 
on a primary approach from Speer Boulevard.  The Bellco Theater has enjoyed great success, and with 
that success, the existing concourse around the theater has become congested. If the Fire Department 
functions relocate, an expansion onto the Fire Department site offers the opportunity to create another “front 
door”, and a porte cochere for both theater-goers and other visitors to ceremoniously arrive at the 
Convention Center.  On the first floor, this expansion will house additional concessions and toilets that 
serve the Bellco Theater, and on the second floor, it will allow the consolidation of all of the Convention 
Center operational offices into a prominent and easily-accessed location.

The final element of the program is a pedestrian bridge over Champa Street.  Extensive development of 
the Performing Arts Complex is in the planning stages, and part of the success of both the Arts Complex 
and the Convention Center is the synergy that will result by establishing the ability to safely tie them 
together.  The envisioned pedestrian bridge is one of the links that the planners hope to establish.

The Colorado Convention Center expects great success in the coming years and all the items proposed 
are expected to support the continuing success.



Colorado Convention Center
Basis of Design: 100% SD REVISED
May 15, 2019

151

ENVIRONMENTAL ASSESSMENT
Colorado Convention Center | Basis of Design

The First Phase of the Colorado Convention Center was completed in 1990.  This date was long past the 
date on which Asbestos was deemed to be a danger to human health.  There is no reason to expect that 
there are any asbestos-containing materials incorporated into any part of the building, and in particular, in 
any area of the building that might be disturbed by the construction of this expansion.

Neither are unforeseen soils conditions expected to be encountered.  During the excavation for the second 
phase of the Convention Center, various artifacts, none of which had any symbolic or monetary value, were 
uncovered, but the depth of the excavation was far below this level, so the artifacts had no bearing on the 
construction.  Should the Convention Center decide to expand the B Lobby, soils investigation should be 
performed to determine its suitability for the construction in that area, however, no problems are expected.  
As the primary construction is on the roof, far above the soils level, and the foundation system is designed 
for the additional load, no additional work relating to soils is expected.
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ROOFING DESIGN
Colorado Convention Center | Basis of Design

Existing Conditions
The roofing system on the current Convention Center was installed with 2004 expansion.  The roofing has 
been installed on metal decking with slope built for drainage. The metal decking has a 6-inch layer of 
polyisocyanurate foam roof insulation with an aged thermal value of R-34.8. The insulation is covered with 
a 0.5-inch fiberglass-faced gypsum board.  The gypsum cover board has a black, 60 mil, fully adhered, 
reinforced EPDM roof membrane over it.  Roofs of this type have a typical service life of 20 years or more. 

During February of 2012, a large section of the south “Blade” roof was wind damaged. The adhered EPDM 
roof membrane was peeled away from 60% of the western roof area. When this occurred some of the snow 
that was on the roof slid down into the gutter trough further damaging the loose roof membrane. Most of 
the roof insulation in this area was dry and could be salvaged. The damaged insulation and associated 
cover board were replaced, and a new 60 mil EPDM roof membrane was installed. This repair covered an 
area of about 43,000 square feet. Structural snow fences were added to the south “Blade” roof deck to keep 
snow from sliding down into the gutter trough.

Environmental Assessment
Prior to 1981, asbestos-reinforced asphaltic roofing products were common in the United States. Products 
containing asbestos included felt, mastic, and coating products. The existing Convention Center roofs were 
installed well after the 1981 ban on asbestos-reinforced roofing products. Furthermore, single-ply EPDM 
roofing systems such as are currently installed on the Convention Center this never contained asbestos in 
any of the membranes, glues, or sealants. As such, it is highly unlikely that any roofing products on the 
facility include any asbestos-containing materials.

Design Considerations
With the installation of new low-slope and possibly high-slope roofing, the following must be considered. 
Anticipated waterproofing items are also listed.

 The new roof system must have a minimum thermal insulation value of R-30. 
 The wind uplift requirements will meet the requirements of Factory Mutual 1-90.
 The surface of the roofing must meet UL Class A fire resistance criteria.
 Minimum low-slope roofing slope shall be 0.25/12.  Minimum waterproofing deck slope shall be 

0.125/12.
 The existing drain leader system can be modified to carry the drainage water from the expansion, 

as no new roof area will be added.
 Any existing low-slope roof decking that is left between the clerestory walls for the “Blade” roof at 

the north and south ends should be replaced when the new expansion is built.
 If sloped metal roofing is installed, a snow retention system must be installed.
 The new waterproofing system will be buried under a paver or cast concrete wear surface.
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Proposed New Roofing
The roofing system will be set over 5.5 inches of polyisocyanurate foam roof insulation and a cover board.  
A 60-mil TPO roof membrane is recommended for the low slope roofing.  The TPO sheets and flashings 
are easily installed and will provide sufficient durability for the expected rooftop traffic.  The system can 
even be installed in high-slope roof areas. 

Proposed New Waterproofing
The waterproofing membrane will be installed over concrete decking.  This decking will be covered with a 
hot fluid applied rubberized waterproofing system that has polyester scrim reinforcement.  The finished 
system is 215 mils thick. The finished assembly is very resistant to leakage, as water can’t run under the 
fully adhered film.  For there to be a leak, there must be a puncture in the waterproofing and a crack in the 
deck.  Waterproofing systems of this type have typical service lives of 30 years or more.
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ACOUSTICS NARRATIVE
Colorado Convention Center | Basis of Design

ACOUSTICS NARRATIVE
The following narrative presents the acoustical design strategy for the project. It is intended for pricing and 
for incorporation of these strategies in the project design. Basis of Design information has been provided 
to establish a basic level of quality and to assist in pricing. K2 will continue to work with the Design Team 
to refine these concepts, integrate them into the building’s design, and coordinate with the work of other 
trades.

1. ACOUSTICAL DESIGN CRITERIA

a. Noise Criteria

Background noise levels attributable to mechanical and air distribution systems are defined 
in terms of maximum octave band sound pressure levels in decibels (dB) from 31.5 Hz to 
8000 Hz – expressed in terms of Noise Criteria (NC) ratings, as defined below.

Criteria 63Hz 125Hz 250Hz 500Hz 1KHz 2KHz 4KHz 8KHz

NC-30 57 48 41 35 31 29 28 27

NC-35 60 52 45 40 36 34 33 32

NC-40 64 56 50 45 41 39 38 37

The table below assigns the range of acceptable NC ratings for specific spaces. The ambient 
noise level in occupied spaces not listed here should not exceed NC-40.

Ambient Noise Criteria (NC)
Multi-Function Room NC-30
Lobbies NC 35-40
Kitchen NC-40
Pre-Function NC-40
Corridors/Support Spaces NC-40

2. SOUND ISOLATION

a. Acoustical wall types are divided among three basic assemblies; one providing STC-45, one 
providing STC-50, and one providing STC-55, per laboratory ratings.  In situ performance can 
reduce laboratory ratings by 3 to 5 STC points. These recommendations are based on the 
Basis of Design document dated August 2017 and can be summarized as follows:

1) STC-45:

a) One layer 5/8” Type X GWB each side of 4” steel studs, glass fiber batt insulation 
in all stud cavities.

b) Provide at BOH areas, Storage to Service Corridor.

2) STC-50:

a) Two layers 5/8” Type X GWB one side of 4” steel studs, glass fiber batt insulation 
in all stud cavities.

b) Provide between Multi-Purpose Room and Service Corridor, Kitchen to Service 
Corridor.

3) STC-55:

a) Two layers 5/8” Type X GWB each side of 4” – 6” steel studs, glass fiber batt 
insulation in all stud cavities. 
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b) Provide between Prefunction and Multi-Purpose Room.

b. All acoustical wall assemblies should have insulation in all stud cavities.  Perimeter walls of 
the Multi-purpose room should extend full height. Insulation can be fiberglass or mineral wool 
type. Thickness of insulation shall be appropriate for the corresponding stud thickness. 

c. Interior glazing at the Multi-Purpose to Prefunction wall assembly is to be a double pane 
system consisting of the following:

1) One lite ½” laminated glass (0.030” PVB interlayer)

2) ½” air space

3) ¼” clear float or safety glass (if required).

d. Skyfold systems, if provided in this assembly, is to provide a minimum STC rating of 48.  Basis 
of Design Skyfold Zenith Series.

e. Full perimeter sound gasketing is recommended for all doors entering the Multi-Function 
Room. 

1) Basis of design: Zero International Model 485 at jamb and head, mortised door bottom 
Model 350A, and Model 555 for astragals.

2) Doors should be solid-core or insulated metal doors. Hollow metal frames should be 
packed with compressible, 1.5 pcf fiberglass insulation and caulked to the surrounding 
walls. 

f. Bulkheads consisting of two total layers of 5/8” gypsum board with insulation in stud cavities 
are to be provided above all operable partitions. Bulkheads are to extend to above structure 
on both sides. Smoke extract and supply/return ductwork is to be coordinated accordingly.

g. Operable partitions in the Multi-Function Room should meet STC 52.

3. ARCHITECTURAL (INTERIOR) ACOUSTICS

a. Multi-purpose Level

1) Preliminary recommendations for interior finishes are provided on the accompanying 
plan drawings for the Multi-Function Room and Pre-Function spaces. These 
recommendations are based on the Basis of Design document dated August 2017. 
They are intended at this time to define a strategy and to provide some guidance to the 
estimator. It is the intent to refine finishes in cooperation with the design team in 
subsequent design phases to provide an integrated final product.

2) For the Multi-Function Room, the Basis of Design document calls for a sound-absorbing 
ceiling finish with NRC 0.90 or higher. K2 recommends a finish with NRC 0.75 or higher 
to allow for more architectural finish options. 

3) The Basis of Design document calls for a sound-absorbing finish of NRC 0.70 or higher 
on the operable partitions in the Multi-Function Room. A sound absorbing finish, 
NRC=0.70 is to be applied to the operable partition panels (both sides) above 10’-6” 
AFF.  Such treatment should not affect the STC rating or operation/storage of the 
panels. 

b. Prefunction

1) Sound absorbing spray-on finish should be applied to the upper gypsum board portion 
of the wall separating Prefunction from Multi-Purpose room.  Finish should be selected 
for UV resistance.  Approximate coverage: 5,300 sf.  Basis of Design: Sonaspray FC 
by International Cellulose, Houston, TX.

2) Ceiling should have sound absorbent properties, NRC=0.70 minimum.

c. B-Lobby Renovation
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1) For the ceiling, a sound-absorbing finish of NRC 0.70 minimum is recommended to 
control loudness in this space. 

2) For walls, a sound-absorbing finish of NRC 0.70 or higher on the top 25% to control 
loudness in the space is recommended.

d. E-Lobby and F-Lobby

1) A sound-absorbing finish of NRC 0.75 or higher to control loudness is recommended. 

4. NEW MECHANICAL EQUIPMENT VIBRATION ISOLATION
This section describes some general recommendations for equipment locations and proper 
vibration isolation.

a. Housekeeping Pads

1) 4” minimum thickness concrete pads should be used under each piece of equipment 
in the mechanical rooms and under large rooftop-mounted equipment to provide a 
structure that is sufficiently stiff for the spring vibration isolators and to minimize 
structure-borne noise and vibration. The structural system comprising the roof under 
the mechanical equipment should be designed to limit deflection due to the added 
weight of the HVAC equipment to 0.20” or less.

b. Air Handling Units, Make Up Air Units, Exhaust and Pressurization Fan Units

1) All rooftop mounted units should be installed on an external vibration isolation curb or 
rails with constrained spring isolators having a static deflection of 2” under actual load.  

2) Internal spring isolation under the fan sections, commonly supplied with the unit, should 
not be used in this instance.  The internal isolators should be either bolted down or 
replaced with rubber/neoprene mountings if resilient mountings are required by the fan 
manufacturer.  

3) All units should be located on a stiff structural system.  Mid-span of beams are 
undesirable and tend to create excessive vibration, which can be easily transmitted into 
the structure and into occupied spaces.  If mid-span locations are required, the 
structural engineer should be consulted to add additional stiffening support to the roof 
structure. 

4) Exhaust fans , continuously operating, should be vibration isolated by means of spring 
and neoprene type hanger isolators or spring type mountings with 2” static deflection 
under actual load conditions. 

5) Air handling Units located in enclosed areas are to be installed on housekeeping pads 
and are to be vibration isolated by means of external spring isolators having a static 
deflection of 2” under actual load conditions. If the unit base is not suitable for this type 
of isolation, supplemental steel rails shall be provided.

6) Piping connections 2” and greater to each isolated unit should be made with twin sphere 
flexible piping connectors, constructed from neoprene, EPDM, or rubber as required for 
compatibility with the fluid, temperature, and external conditions.  Control cables may 
be required to prevent axial elongation in the piping (rigid control rods should not be 
used as they can short-circuit the vibration isolation provided by the connector).  
Condensate piping may be connected directly to the isolated unit, but should not be 
hard connected to the non-isolated structure.  

7) Ductwork connections should be made with flexible connectors with sufficient slack to 
allow freedom of movement to the isolated equipment, even at start-up.  Electrical 
connections should be made with flexible conduit installed with sufficient slack to give 
the vibration isolators their full range of movement.

8) Ductwork (except smoke exhaust ductwork) located in the interstitial space and 
suspended from the underside of the floor deck of the Multi-Purpose Room or 
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Prefunction area shall be vibration isolated by means of neoprene type hangers for their 
entirety within the interstitial space.

c. Pumps

1) End-suction pumps (except fire suppression pumps), if provided, should be mounted 
directly on steel and concrete inertia bases, supported by steel spring and neoprene 
isolators with a static deflection of 2” under actual load conditions. The isolated inertia 
base should sit on top of a 4” thick concrete housekeeping pad large enough for the 
entire isolated assembly (installed by concrete trade). Large pumps (above 10 HP) 
should be limited to on-grade locations.

Basis of Design:  Kinetics Noise Control Model CIB bases, Model FLS isolators.

2) Inline pumps above 5 HP should be vibration isolated by means of spring isolation 
hangers or mountings.  Spring mountings can be directly installed under equipment 
stands.

Basis of Design:  Kinetics Noise Control Model FLS isolators, Model SRH hangers.

3) All piping connections to the isolated pump assembly should be made with twin sphere 
flexible piping connections constructed from neoprene, EPDM, rubber or other material 
compatible with the fluid, temperature and external conditions.  Control cables may be 
required to prevent axial elongation in the connector.

4) Electrical connections are to be made with flexible conduit installed in a slack “U-shape” 
to prevent short circuiting of the isolation.

5. AIR DISTRIBUTION SYSTEMS

a. Fans

1) Fan selections should be made to minimize sound power levels in the 63 Hz, 125 Hz, 
and 250 Hz octave bands since low frequency noise is more difficult to attenuate than 
mid- and high-frequency noise. The manufacturer may have options to reduce sound 
levels including specialty fans, internal silencers, larger plenums, or thicker internal 
lining.

b. Duct Materials and Geometry

1) Rectangular sheet metal ductwork is preferable to round or oval ductwork for its ability 
to attenuate fan noise. In general, rectangular ductwork should be used for all ductwork 
in concealed areas. Round ductwork can be used in exposed areas to satisfy aesthetic 
requirements; however, rectangular duct should be used until the ductwork enters the 
space being served.

2) Flexible ductwork may be used between branch ducts and diffusers/grilles. In general, 
lengths of flexible ductwork should be limited in length to 5’-0”, and should be installed 
as straight as possible, with only large radius turns being acceptable. To ensure this is 
executed properly, a detail should be provided on contract drawings, and installation 
monitored early in the installation.

3) Aspect ratios in ducts should be no greater than 4:1 to reduce rumble and breakout 
noise.

c. Fresh Air Inlet and Exhaust Discharge Locations

1) Fresh air inlets and exhaust air discharges, where provided, should not lead to public 
outdoor areas or to locations where noise can re-enter the building through walls, 
windows, doors or vents into any noise-sensitive spaces.  Care must be taken to avoid 
discharge and intake outlets close to the building property line to avoid environmental 
noise issues.

d. Acoustical Lining
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1) Acoustical duct lining should be 1” thick, 1.5 pcf density fiberglass core with integral 
coated facing. For initial pricing purposes, this lining should be installed in the following 
areas at minimum:

a) All sheet metal supply and return ductwork serving Multi-Function and 
Prefunction areas.

b) A minimum 10’ downstream of all VAV and fan-powered terminal units serving 
occupied spaces.

c) The first 30’ of supply and return ductwork at all RTUs and AHUs.

d) Return air boots can be Titus “Flexboot” or equivalent product.

2) All duct sizes shown on drawings should be clear internal dimensions after installation 
of acoustical liner. Locations of acoustical lining should be clearly indicated on the 
contractor’s design and shop drawings.

e. Duct Silencers

1) For certain systems, a duct silencer may be required to meet the noise criteria. Final 
determination and selection of silencers will be made when the design is further 
developed.  

2) For general pricing and design development purposes: provide one 7’-0” long silencer 
in each supply air system and one 5’-0” long silencer in each return system for main 
duct runs at all RTUs and AHUs serving public occupied spaces. To account for these 
silencers, a minimum 0.20” w.g. pressure drop should be included in both the supply 
and return duct streams when the initial static pressure calculations are performed. 
Reducing the main duct velocities will both reduce the static pressure drop through the 
silencer and may reduce the silencer lengths required to achieve the noise criteria.

f. Duct Distribution

1) Costs of noise control devices, such as silencers and duct lagging, can be greatly 
reduced through careful attention to duct distribution and locations of duct penetrations. 
The following guidelines should be considered as the mechanical system design is 
developed:

a) Maximize the length of duct between the fan and first terminal unit take-off. A 
distance of 30 feet should be taken as a minimum guideline if possible.

b) Provide lined transfer ducts in all occupied spaces, extending into the adjacent 
corridors. Avoid locating transfer ducts between adjacent occupied spaces to 
prevent crosstalk through the duct system.

c) Main ducts should be run within dedicated service or circulation areas, with 
separate branch ducts serving each individual space.

d) Provide gradual velocity transitions to reduce turbulence-generated noise.

e) Utilize full-radius elbows or radius turning vanes where possible to reduce 
turbulence-generated noise.

f) Locate primary air balancing devices at major branch take-offs far from terminal 
outlets – a minimum of 5-7 duct diameters from the nearest terminal device.

g) Develop each duct distribution system to be as self-balancing as possible in a 
“dampers wide open” scenario, meaning symmetrical distribution with branch 
ducts feeding each supply outlet.  Where multiple diffusers feed off a single 
branch or header duct, utilize static regain methods to equalize downstream air 
pressure in the duct.
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h) Contrary to wide belief, elbows, 90-degree bends, etc. do not provide significant 
attenuation of in-duct fan noise.  These cannot be relied upon as the sole 
method for noise attenuation.  

g. Diffusers and Grilles

1) Diffusers serving Multi-Purpose and Prefunction areas should be selected to meet an 
NC rating of 6 dB less than the rated NC criteria.

2) Integral dampers cause turbulence-induced noise that cannot be attenuated from the 
system. Remember to account for the effects of integral dampers when selecting the 
diffuser. These can increase the NC rating by 5 to 7 points above the published 
performance ratings. These effects are published or can be obtained from the larger 
manufacturers.

h. VAV Terminal Units

1) All terminal units should be selected to meet the rated NC level of the space it serves, 
under maximum operating capacity and pressure drop. This should be done using the 
noise criteria published in manufacturer’s catalogs for both radiated and discharge 
conditions. In general, the radiated levels will be higher than the discharge.

2) Fan-powered terminal units generate more radiated and discharge noise and should 
not be used in areas with a target of NC-35 or less. 

i. Air Velocities

1) Air velocities (in fpm) in ducted systems should not exceed the following guidelines per 
2015 ASHRAE Chapter 48, Table 8:

Maximum Air Velocity (fpm)

Rectangular Duct Circular DuctDuct Location Maximum NC 
Level

Main Duct Branch Duct Main Duct Branch Duct

40 3000 2400 4250 3400

35 2500 2000 3500 2800
In shaft or above 

gypsum board 
ceiling

30 2100 1700 3000 2400

40 2125 1700 3750 3000

35 1750 1400 3000 2400
Above 

suspended 
acoustic ceiling

30 1475 1200 2500 2000

40 1725 1400 3250 2600

35 1450 1150 2600 2100Exposed, no 
ceiling

30 1200 950 2150 1700

2) Air velocity transitions in ductwork should be made as gradual as possible, especially 
closer to the terminal duct and outlet.  Transitions should be limited to 1.5:1 within the 
noise sensitive space, but can be up to 2:1 closer to the fan unit.  After an air velocity 
transition, a duct of length equal to 3-5 equivalent diameters should be used so that the 
airflow velocity profile can be laminar at the entry to the terminal device.

j. Routing of Piping and Penetrations
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1) Large (2” OD and greater) hot water, chilled water, domestic water, steam, drain and 
waste pipes should not be routed through sensitive areas (rated NC-35 or less). Piping 
2” and larger should be sized for a maximum pressure drop of 4’ H2O per 100’ of length, 
and a maximum velocity of 80 fps to minimize water flow noise. All duct, pipe, and 
conduit penetrations through slab-to-deck partitions should be sleeved and sealed with 
a permanently non-hardening sealant.

k. Fire and Smoke Dampers

1) All fire and smoke dampers should be “out of the air stream” type.

6. ELECTRICAL SYSTEMS NOISE CONTROL

Noise generated by electrical equipment is particularly concerning because of its pure-tone 
frequency character. Small and large transformers, relays, and ballasts can generate noise that is 
annoying and may interfere with speech intelligibility and overall comfort.

a. Vibration Isolation and Location of Transformers

1) Transformers should only be located in designated electrical rooms. In general, large 
transformers (> 50 kVA) should be located on grade and in locations not directly 
adjacent to publicly occupied spaces. All floor-mounted transformers should be 
installed on 4” thick concrete housekeeping pads and vibration isolated as follows:

Size Mounting method Isolator Static 
Deflection

< 500 VA All Neoprene & steel pad -

Floor Neoprene mounts 3/8”

Suspended Neoprene hanger 3/8”500 VA – 50 kVA

Wall NOT RECOMMENDED -

Floor on grade 1”

Floor above grade 1”> 50 kVA

Suspended above 
grade

Spring & neoprene 
mountings

1”

2) Electrical connections to transformers should be made with flexible conduit installed in 
a slack “U-shape” in sufficient length to not become taut during normal start up or 
operation.

b. Elevator Equipment Rooms

1) The elevator equipment rooms should not be located adjacent to noise-critical spaces.

c. Emergency Generator

1) There will be a new, larger emergency generator serving this facility, and these types 
of units generate high noise levels. While noise propagation to adjoining properties is 
not a major concern, the noise impact on interior work spaces while the generator is in 
operation could be significant if the larger generator cannot be placed in the existing 
generator vault. An acoustical enclosure or vault must be planned for, including proper 
sound attenuation of the discharge, inlet, and exhaust. At minimum, vibration isolation 
of the genset and base tank (if supplied), sound attenuation at inlet and discharge, and 
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muffler on exhaust, equivalent to that provided for the existing generator, is to be 
planned and included in preliminary pricing.

END OF ACOUSTICS NARRATIVE
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AUDIO VIDEO SYSTEMS
Colorado Convention Center | Basis of Design

AUDIO VIDEO SYSTEMS SCHEMATIC DESIGN NARRATIVE (SECTION 
27 6114)

The Colorado Convention Center Expansion Summary AV Requirements:

It is the intent that the Audio video systems for the Colorado Convention Center (CCC) Expansion Program 
shall be a natural extension of the existing systems that are currently in place.  To this end, the customer 
facing portion of the system shall be largely similar in functionality with some upgrades for current 
requirements and technology..  

Existing AV Systems Summary Overview 

1. The existing AV system is a hybrid of the original audio system installed in 2003 and 2008 
additions/upgrades. The current installed AV system topology consists of analog (copper) audio 
inputs and an RF (CATV) output originating from each space/room division terminating in one of 
three (3) amplifier/equipment rack rooms:  West, East, and South.  There is also a central 
“Technical Services Office Area” that serves as a monitoring station and hosts four configurable 
background music inputs.

2. The number and type of existing audio analog inputs vary by room type.  The following table outlines 
the current variations of wall plates by general room type:

ROOM TYPE MIC IN LINE IN 
(XLR)

LINE IN 
(TRS)

RF

MEETING ROOM 2 1 1 -
BALLROOM – WALL PLATE (TYPE-1) 2 1 1 1
BALLROOM – WALL PLATE (TYPE-2) 3 - - -
BALLROOM – WALL PLATE (TYPE-3) 2 1 1 -
BALLROOM – FLOOR BOX 1 - 1 -
BALLROOM – PRE-FUNCTION 1 - 1 1
EXHIBIT HALL – A, B, & C (MIC) 1 - - -
EXHIBIT HALL – A, B, & C (LINE) - 1
EXHIBIT HALL – D, E, & F 1 - 1 1

3. The audio and RF cabling for each space/room division is terminated wall plates or floor box plates 
and, as shown above, is mix of microphone level audio, line level audio, and CATV/broadband 
video (NOTE:  The broadband video is now managed by Comcast). All inputs are run via conduit 
stubs through the walls of the room and then to cable tray which runs throughout the facility to the 
various local amp rooms.  All audio cables are then terminated on ¼” long frame patch bays.  Audio 
signals are then “normalled” through the audio patch bays and sent to Biamp AudiaFlex digital 
signal processors (DSP) for audio processing (mixing, EQ, room combine, etc).  There are thirty-
one (31) DSPs implemented in the current system.  The system consists of twenty-eight (28) 16x8 
DSPs, one (1) 4x10 DSP, and six (6) 8-channel output chassis as well as two (2) 20 channel logic 
boxes (for fire alarm contacts). This configuration reflects a total of 452 physical inputs and 282 
physical outputs.  Common signals for the systems such as background music and loudspeaker 
monitoring signals are shared between DSP processors using a CobraNet 100Base-T digital audio 
network with single mode fiber linking the amp rooms and the AV Office. The Bellco Theater audio 
systems adds two (2) additional DSPs configured as a 12x12 and a 4x20 respectfully for back of 
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house (BOH), Bellco Lobby, and the previously installed house sound system which is being 
currently used for fill and emergency paging.  The previous house sound system that consisted of 
Renkus-Heinz and EAW loudspeakers has been supplanted with a new standalone L’Acoustics dv-
DOSC line array system with associated subwoofers.  Other audio devices such as the main audio 
mixing console have been replaced as well.

4. The primary analog outputs from the DSPs are directly connected to 70V audio amplifiers and sent 
to the ceiling speakers zones throughout the Convention Center.  The current audio amplifiers are 
from the 2008 audio system remodel and are largely QSC CX302V and a few QSC CX602V and 
CX1202V amplifiers for larger connected loads.

5. The existing audio systems are also connected to the fire alarm system for the muting of local audio 
and passing of emergency pre-recorded/live messages from the main Fire Command Center.  The 
supplied system documentation regarding how the audio system is connected to the fire alarm 
system is somewhat vague, but it currently shows the fire alarm panel supplies 24 dry contact 
closures and an analog audio feed from the fire alarm panel to the AV Central Control Room.  In 
the supplied documentation the audio feed is commonly labeled as an “Announcement Control 
System” or “ACS”.  The dry contact closures from the fire alarm panel are connected to two (2) 
Biamp Logic Boxes and the audio signal is connected to a Biamp AudiaFlex DSP.  When The pre-
recorded /live message area initiated the signals are passed to the appropriate area based on the 
zone(s) selected on the fire alarm panel and the supplied audio.  Pre-recorded/Live messages are 
passed between all existing DSP units via the CobraNet audio network (over fiber optic backbone 
between all AV Amplifier/Rack Rooms.  

6. In one of the AV Amplifier/Rack Rooms there also appears to be a relay-based signal interrupt or 
backup switch system in place.  The system consists of multiple board mounted relays.  It is unclear 
whether this is a simple holdover from the original 2003 audio system or is still in use as parts of 
the fire alarm emergency paging system.  K2 is hypothesizing that the relays switch between the 
standard line level audio signal between the audio DSP outputs and the audio amplifiers and the 
emergency page feed/message repeater (derived from the Fire Command Center).  K2 believe that 
this may need to be reviewed in more detail to ensure that the system is within code as outlined in 
NFPA 27 2010 Edition.  Any expansion of the current audio system shall require an evaluation for 
code compliance with the fire alarm and signaling system proposed.

7. The existing audio system for the Convention Center is capable of assistive listening in the Bellco 
Theater only.  The Bellco Theater is equipped with a single Listen LT-800-216 (216MHz) RF 
transmitter and twenty-four (24) portable RF receivers. No other areas in the Convention Center 
utilize hearing assist currently unless brought in on a per-show/event basis by external AV vendors.  
Any expansion of the current audio system shall require an evaluation for code compliance with 
ADA.  This may include, but not be limited to expanding the hearing assist systems as well as 
providing for visual paging as well.

8. The video capabilities of the existing systems are predominantly limited to the Bellco Theater and 
distributed CATV signals as noted previously.  As part of the original 2003 design the video system 
in the Bellco Theater was a full video presentation/production system that included camera, video 
switching/routing, analog VGA, and projection.  This video production system is standalone from 
the rest of the convention center, and its current technology and operational condition is unknown. 
If this system has been left alone since the original install it is likely seriously outdated and likely in 
need of replacement.  Replacing or upgrading the video systems in the Bellco Theater is not 
included in the project scope of work.

9. There are some outdated Communication Specialties 4-channel audio/video multiplexers located 
in the AV Control Room for the sending/receiving of analog of composite video (NTSC 480i) and 
stereo audio signals between the AV Control Room, the Bellco Theater, and South AV 
Amplifier/Rack Room.  Based on the supplied documentation is it unclear how these multiplexers 
are currently being used. 

10. The broadband CATV distribution system was originally designed in the 2003 remodel and 
consisted of distributed cable TV video signals with the ability to insert local modulated video 
signals on unused CATV channels.  CATV signals are distributed throughout the facility and are 
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terminated on existing AV wall plates and floor box plates in the various meeting and ballrooms.  
Portions of the CATV system have been compromised (no longer working) and Comcast has taken 
over the management of the CATV system and associated distribution equipment internally. The 
expansion of the current CATV system falls within the IT and structured cabling design discipline 
(others) and shall require coordination with Comcast.   It is recommended that the distribution of 
AV-originated video signals in this manner be reviewed and possibly abandoned in favor of newer 
AV over IP distribution technologies.

11. The current AV systems utilizes limited Crestron controls in the Bellco Theater as well as a centrally 
located computer-based audio system control.  In the original 2003 design there were distributed 
Crestron controls, but it appears that these were removed as part of the 2008 expansion/upgrade 
in favor of the computer-based control.  The existing audio system used a Biamp daVinci audio 
control application to control the source selection and volume in the Exhibit Hall, Meeting Rooms, 
Mile High and Four Seasons Ballrooms, pre-function areas, and general concourse areas.  It also 
controls all room combining functions in the Exhibit Halls and Ballrooms. 

12. The equipment racks and associated infrastructure located in the existing three amplifier rooms 
and central control room consists of older multi-bay equipment racks as well as a few newer Middle 
Atlantic equipment racks.

Existing AV Systems Functional Analysis

The following are observations made during the review of the existing AV systems. 

1. Within the project RFP the stated intent is to expand the existing audio system into the new 
Convention Center areas. K2 feels this approach may be unattainable since the existing equipment 
technology is over 10 years old and substantially outdated.  Although it is currently possible to 
purchase additional units of the existing DSP hardware, it is unclear whether this equipment will 
still be available during the project completion timeframe. This approach may also prove impractical 
and technically undesirable since the underlying technology of the existing system is currently 
considered “legacy” and vastly underpowered by current standards.  The processing capabilities of 
the existing Convention Center audio system DSP units is a fraction of current standards.  By 
comparison, it would require over ninety-five (95) of the existing DSP units to equal one (1) current 
model DSP unit.  Currently available DSP technology is almost 100 times more powerful than the 
existing Convention Center audio systems.

2. In addition to the age of the current hardware technology, the networking technology that connects 
the existing DSPs together for basic audio distribution and control, CobraNet, is also outdated and 
for the most part no longer unsupported.  CobraNet has been almost completely phased-out by 
current audio manufacturers.  This means that the existing system also have no interoperability 
with any current digital audio standards (Dante or AES67) or with common AV equipment that use 
these standards (mixing consoles, I/O devices, network amplifiers, etc).

3. These multiple issues may present a significant limitation on the audio system’s expandability and 
overall capabilities.  K2 believes a more thorough and detailed analysis may need to be undertaken 
to assess the viability of expanding the existing outdated system. Current systems in addition to 
being more powerful, flexible, and feature-rich also have more options for control and monitoring.  
Current technology also allows for a much greater level of network-based monitoring and control 
using custom user interfaces on touch panels, iOS devices, and IP-based user controls.  This 
provides for a level of control and monitoring not available when the current system was 
constructed.  As noted previously, since the audio system is also currently connected to the fire 
alarm system it may be also desirable to specify a new system with full hardware redundancy for 
emergency and life safety purposes. 

4. It should be noted that during the review of the existing systems K2 uncovered several potential 
issues that call into question the way the current systems are designed and installed (as part of the 
2008 remodel).  First, it appears that in several spaces—such as the Mile-High Ballroom, Exhibit 
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Halls D, E, & F, Meeting Room 300s, 400s, and 500s, as well as possibly other circulation areas 
that the ceiling loudspeakers may be underpowered and exceed the minimum safe load on the 
audio amplifiers.  For example, in the Exhibit Halls each loudspeaker home run (based on the 
drawings provided and input from the SMG Tech Services Staff) appears to have an attached load 
of 560 Watts at 70V, but the amplifiers currently installed are only rated to provide 200W of power 
at 70V. A properly matched amplifier for these loudspeakers would supply a minimum of 600W at 
70V—basically the wattage of the connected load plus a minimum amount of overhead/head room. 
This is likely resulting in low output volume and a high level of distortion from the loudspeakers in 
these areas.  This is something that should be reviewed and addressed as part of the expansion 
of the existing audio systems.

5. The second issue K2 has observed is that it appears from the drawings that many of the analog 
outputs from audio the DSPs going into the Exhibit Hall and Ballroom audio amplifiers are 
mechanically split multiple times.  Although it is technically possible to mechanically split a low 
impedance output in this manner, the result is a 1.5dB loss in signal level.  It is generally acceptable 
to make four (4) or fewer splits in this manner since 6dB of loss is considered minimal.  However, 
beyond four splits it is best practice to employ a distribution amplifier (or multiple distribution 
amplifiers) to maintain the audio signal level and the integrity of the distribution chain as well as the 
overall signal-to-noise ratio. In the current system drawings/installation (see Figure 1 highlighted 
area in red) there are several instances where the output signal has been split five or more times 
and in two instances the signal has been split 10 times—causing -15dB loss of signal level.  This 
represents too great of a loss in signal level and requires that either the output of the DSP be raised 
(which can cause distortion/clipping on the output) and/or the amplifier volume be raised (which 
significantly increases the background noise).  The issue is also something that should be reviewed 
and address as part of the expansion of the audio system.

AV Expansion Requirements by Project Area and Space

It is the intent that the AV scope include all the necessary equipment and materials for the successful 
completion of the recommendations described herein.  This shall include, but not be limited to, all required 
DSP processing, audio amplification, AV networking equipment, AV controls, DSP/Control System 
programming, video distribution equipment, AV cabling (fiber and copper), equipment racks, installation, 
etc.  Additional AV requirements may also be identified on a space-by-space basis below.  This may include, 
but not be limited to, existing locations AV systems upgrades, general AV network drops, wireless 
microphone antenna distribution, video displays, digital signage players, ceiling loudspeaker speakers, AV 
tie lines for broadcast trucks, and public displays for digital signage.

A. Existing AV Amplifier/Rack Rooms [East, West, and South]
1. K2 is recommending that given the issues defined above for the existing systems (age of the 

technology) as well as the remodel work required for the Lobby B remodel as well as the Lobby D 
and E improvements that a substantial amount of the audio equipment in the existing AV rack 
rooms be upgraded.  Most of this work shall be specific to replacing and re-wiring the DSP 
processing and audio amplification systems.  This shall also include but not be limited to upgrading 
the dedicated AV network, internal rack wiring, and programming of the control/monitoring 
hardware and software.

2. K2 is recommending that in each existing AV Amplifier/Rack Room that the various Biamp 
AudiaFlex DSP units be replaced with one (1) QSC Core 510i and multiple QSC I/O-8 Flex units 
as needed to match the existing audio input count (currently landed on audio patch bays).  This 
approach shall provide as many as 256 input channels locally and dramatically upgrade the 
processing capabilities of the system to meet current and future needs.
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3. K2 also recommends that for proper sizing and repair of the 70V loudspeaker zones as well as for 
improved monitoring and control that new QSC CXD-Q 4 and 8-channel network audio amplifiers 
be supplied to replace the existing analog 2-channel amplifiers.  These amplifiers shall only require 
a single CAT6 cable for audio, control, and monitoring across a new digital audio network.  This 
approach will also serve to physically consolidate the amplifiers and result in a 50%-75% reduction 
in rack space used. The new network audio amplified shall also be more energy efficient as well 
since the proposed 8-channel amplifiers have a similar current draw as the existing 2-channel 
amplifiers.  This results in a 50%-75% reduction in energy usage.

4. As part of the DSP and amplifier(s) replacement, it is the intent that the existing loudspeaker lines 
would be identified labeled (if not already), impedance swept, and the loudspeaker integrity and 
tap values would be documented by the AV Contractor.  As irregularities arise, the AV contractor 
shall be responsible for resetting loudspeaker tap values and/or reporting damaged equipment to 
the owner.  Audio amplifier wattage shall be selected by the verified load for each line resulting in 
properly match amplifier to loudspeaker line load for each line. 

5. The existing dedicated AV network switches shall also be upgrades to a QSC Q-Sys compliant AV 
network switch that shall at a minimum be a 24-port gigabit L2/L3 switch with PoE, SFP+ (10G) 
uplink ports, and stacking capabilities.  It is also recommended that the AV network switches be 
connected in a fully redundant manner (ring) such that the loss of any one rack room or network 
switch does not affect the entire AV network.  It is recommended that the network switch(es) be 
QSC Q-SYS NS Series Network Switches.

B. Existing AV Control Room
1. K2 is recommending that the existing AV Control Room also be upgraded as part of the expansion 

project.  K2 is recommending a new network-based command and control system.  This system 
would include a 75” class wall mount 4K UDH LED monitor, small form factor (SFF) Windows 
computer, and wireless keyboard/mouse for system control as well as system health monitoring.  
The intent is to provide a detailed but intuitive graphic user interface that allows for systemwide 
monitoring as well as room-by-room functions such as background music source selection, room 
divide/combine, volume control, amplifier fault monitoring, loudspeaker line supervision, and other 
resource assignments such as wireless microphone allocation or assistive listening systems.  K2 
recommends a 75” class NEC display with ATSC/QAM tuner and Dell Windows computer. 

2. K2 is also recommending that the current background music (BGM) sources in the existing AV 
Control Room be updated to reflect current technologies.  The only functioning BGM sources from 
the previous system are two (2) Sony multi-disc CD players.  K2 is recommending that these be 
replaced with new professional-grade remote controllable CD players as well as a multiformat 
player with USB/Bluetooth/CF and an internet streaming player.

3. K2 is recommending that the video systems in the AV Control room also be replaced to reflect the 
current requirements of the Convention Center management group and current technology 
standards.  New video distribution that is fully digital 12G-SDI compliant is suggested.  Depending 
on construction and bandwidth it may be possible to re-use existing fiber cabling.

4. The existing dedicated AV network switches shall also be upgrades to a QSC Q-Sys compliant AV 
network switch that shall at a minimum be a 24-port gigabit L2/L3 switch with PoE, SFP+ (10G) 
uplink ports, and stacking capabilities.  A 24-port ToR (“top of rack”) 10G SFP+ aggregate network 
switch is also recommended to connect all the various AV fiber network connections to the remote 
AV Amplifier/Rack Rooms.  It is also recommended that the AV network switches be connected in 
a fully redundant manner (ring) such that the loss of any one rack room or network switch does not 
affect the entire AV network.  It is recommended that the network switch(es) be QSC Q-SYS NS 
Series Network Switches and Dell EMC S-Series 10GbE ToR switches.

C. Existing Fire Control Room



Colorado Convention Center
Basis of Design: 100% SD REVISED
May 15, 2019

167

1. K2 is recommending the connection to the AV system for emergency paging (Voice Evacuation) 
from the that the existing Fire Control Room and Fire Control Panel be upgraded as well.  Per the 
Fire Alarm Basis of Design, the existing Public Address system will be utilized as currently permitted 
for Voice Evacuation.  The current connection between the Fire Alarm Panels and the AV/Public 
Address system consists of 48 dry contact closures and an analog audio output (pre-recorded 
message/live page output).  Because it is likely that the number paging zones shall increase as 
part of the Expansion, K2 is recommending new 16-port IP based dry contact closure interfaces 
and an audio over IP interface be provided in the Fire Control Room such that only one Fiber optic 
cable connection between the PA system and the fire alarm system is required to extend the fire 
alarm zones to the new audio system controller.

2. As part of the overall approach, all new PA system loudspeakers in the expansion project shall be 
used for Voice Evacuation, and therefore shall conform to UL1480.  In addition, all new cabling, as 
applicable, shall adhere to survivability requirements in NFPA 72 Section 24.4 One-Way 
Emergency Communications Systems and the risk analysis of the building.  Note: in larger 
gathering spaces ambient noise sensing may also need to be implemented to ensure that all 
emergency pages and voice evacuation signals are adequately above the background noise level.  
Ambient noise sensing microphones shall be deployed as needed and shall be determined on a 
zone by zone basis.   

3. K2 is recommending four (4) 16-input Dataprobe iPIO-16 contact closure interfaces with an 
appropriate Middle Atlantic VWM wall-mount enclosure, and one (1) QSC  8-channel flexible 
mic/line input device.  A local 8-port network switch with fiber optic transceiver module shall be 
supplied as well.

D. New AV Amplifier/Rack (TR) Rooms
1. Consistent to the existing Amplifier/Rack Rooms recommendations, K2 is recommending that a 

new AV Amplifier/Rack Rooms be created for the Rooftop Expansion portion of the project.  The 
intent is that this/these amplifier/rack rooms support the AV equipment required for the new meeting 
and public spaces in the expansion.  The proposed approach is to mimic (as appropriate) the 
existing rack rooms installation.  This would include new equipment racks, landing all field wiring 
(microphone, line, video, and AV category and fiber cabling from meeting rooms) on patch panels, 
installing new DSP, I/O hardware, audio amplifiers, and AV networking/control equipment.  

2. K2 recommending that each new AV Amplifier/Rack Room be equipped with one (1) QSC Core 
510i and multiple QSC I/O-8 Flex units as needed to meet the required audio input count.  This 
approach shall provide as many as 256 input channels locally and provide for some future 
expansion. New QSC CXD-Q 4 and 8-channel network audio amplifiers be supplied as well. The 
number of amplifiers shall be commensurate with the final number of zones required for the 
expansion.  It is anticipated that there will be a minimum of 36-40 zones of amplification in the 
expansion.

3. The AV Amplifier/Rack room shall also be provided with a rack mount audio monitor for the 
monitoring of remote audio sources.

4. K2 is recommending that the video systems in the new AV Amplifier/Rack Rooms also be designed 
to reflect the current requirements of the Convention Center management group and current 
technology standards.  New video distribution that is fully digital 12G-SDI compliant is suggested.  
This shall include 12G-SDI patch bays and ST fiber optic patch bays for the patching of portable 
broadcast equipment.

5. New dedicated AV network switches shall also be included.  The switches shall be identical to the 
recommended Existing AV Amplifier/Rack Rooms AV network switches and shall be a QSC Q-Sys 
compliant AV network switch that shall at a minimum be a 24-port gigabit L2/L3 switch with PoE, 
SFP+ (10G) uplink ports, and stacking capabilities.  It is also recommended that the AV network 
switches be connected in a fully redundant manner (ring) such that the loss of any one rack room 
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or network switch does not affect the entire AV network.  It is recommended that the network 
switch(es) be QSC Q-SYS NS Series Network Switches.

6. New multi-bay equipment racks, cable management, and associated power distribution 
infrastructure shall be provided in the new AV Amplifier/Rack Room(s).

E. Multi-Function Room
1. The new expansion Multi-Function Room is a large 80,000 sq/ft multi-purpose space that shall be 

capable of being divided into as many as 24 individual standalone meeting rooms.  Adjacent rooms 
shall be capable of being combined to create larger blocks of flexible rooms to accommodate 
different sized meeting requirements.  Identical to current existing Ballrooms and Exhibit Hall 
spaces, each Multi-Function Room shall have a basic set of built-in audio/video capabilities.  It is 
the intent that in each flex space room there is at least one (1) and in some rooms two (2) AV wall 
plates and/or floor boxes each with two (2) microphone inputs, two (2) line level, one (1) 12G-SDI 
video tie-line, one (1) CAT6A AV Network tie-line, and two (2) ST fiber tie-line connection. Each 
room shall also have high-quality ceiling loudspeakers that allow for both sound reinforcement and 
background music. All AV input connections shall be cabled to the new AV Amplifier/Rack Room 
and terminated on rack mount patch panels. The microphone and line level inputs shall be then 
thru-wired (“normalled”) to the DSP systems and shall be automatically mixed and sent to the 
amplifier(s) that serve each room loudspeaker zone. Video, AV Network, and Fiber tie-lines shall 
be terminated on patch panels and shall allow for the cross-patching of signals within the Multi-
Function Room as well as connecting to outside sources such as the Pre-function Areas or 
Broadcast Truck Dock pedestal.

2. The Multi-Function Room shall be equipped with an assignable multi-channel wireless microphone 
and RF antenna array system that shall allow for wireless microphone channels/systems to be 
allocated and assigned to a specific loudspeaker zone.  This system shall consist of 24 channels 
(minimum of one microphone per zone) of wireless systems, a large area microphone array, and 
RF distribution hardware.  The system shall be designed in such a manner that allows for any 
microphone to be used in any divisible room (zone) without regard for coverage limitations.  The 
routing of the microphone channels shall be done in the DSP control interface and shall permit the 
routing of up to four (4) wireless systems to each room division/combined zone.  K2 recommends 
using no more than four (4) systems per room before using a portable audio mixing console and 
an operator.  K2 recommends six (6) Shure QLX-D 4-channel digital wireless systems (with hand 
held microphones, belt packs, lavaliere or head-worn Countyman microphones, rechargeable 
batteries, charging stations, etc.), forty-eight (48) Shure UA834 inline RF amplifiers, forty-eight (48) 
RF Venue ceiling tile antennae, six (6) Professional Wireless Systems (PWS) UX-8 Eight Channel 
Transmit Combiner, and one (1) PWS Alpha Series Multi-Zone Filtered Distribution unit.   To 
connect the wireless systems seamlessly to the DSP, one (1) QSC Dante audio card shall be 
provided and installed in the new audio system DSP Core.  It is recommended that all antenna 
cabling be low loss RG-8/U.  

3. A RF-based assistive listening system for each Multi-Function Room with receiver chargers located 
outside of each in the service corridor (or other TBD location) shall be provided.  Given the number 
of rooms and possible simultaneous systems, K2 recommends a WiFi based assistive listening 
system be provided.  A WiFi-based assisted listening system would exist on a dedicated AV 
wireless network throughout the Multi-Function Room (and Pre-function area) and would allow for 
up to 32 simultaneous channels to be broadcast.  This approach also allows participants to 
download a free iOS or Android app directly to their phone for use with their own ear 
buds/headphones. For participants whose choose to opt out of using their personal device, the 
system shall include dedicated WiFi receivers as well.  Overall, this approach future-proofs the 
hearing assist system, meets the simultaneous channel requirements, and reduces the burden on 
Technical Services Staff to maintain the number of assistive listening devices typically required.  
The hearing assist system shall use standard WiFi wireless access points and network connectivity 
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(installed as part of the dedicated AV system network). The WiFi server is installed in the AV 
Rack/Amplifier Room and would be connected to the DSP over the AV network using Dante/AES67 
digital audio protocol for audio transport, control, and monitoring.  The system also has in-app links 
that offers the option of customizable advertising banners, participant surveys, PDF documents 
and ticker scrolls across bottom of screen. The recommended WiFi system is the Williams Sound 
HHS 132 D Hearing Hotspot Server with additional 110 WiFi Hotspot Receivers (including 12-bay 
charging station(s), ear speakers, telecoil neck loops, and batteries). Note: the number of receivers 
meets the ADA requirements for the 7000 person maximum event capacity.

4. As appropriate each exterior divisible room shall have a wall-mount 4.7” touch screen controller for 
volume control, background source select, and shade control integration.  Twelve (12) QSC TSC-
55w-G2 5” wall mount touch screen controllers are recommended.  K2 is also recommending that 
the new system be compatible with portable touch screen tablets for control as well (IOS and 
Android).  It is the intent that the DSP systems network monitoring and control features be extended 
to wireless tablets allowing for AV technicians to control advanced systems features and monitor 
the systems outside of the AV Control Room.  

Other identified features shall include

 Network audio control and processing.
 Ability of mass notification system to mute system via dry contact closures and send audio 

messages/live pages from fire alarm command center. 
 Ability to utilize portable audio and video equipment.  Within limitations, portable equipment shall 

be cable of tying into the house systems. 
 Cable TV outlets. 

F. Pre-Function Space
1. The new expansion Pre-Function Space is a 60,000 sq/ft lobby and circulation space adjacent to 

the Multi-Function Room.  The Pre-Function Space have a basic set of built-in audio/video 
capabilities.  It is the intent that in at least three locations in the Pre-Function Space there is an AV 
wall plate with two (2) microphone inputs, two (2) line level, one (1) 12G-SDI video tie-line, one (1) 
CAT6A AV Network tie-line, and two (2) ST fiber tie-line connection. The area shall also have high-
quality ceiling or wall mount (to be architecturally integrated) loudspeakers that allow for both sound 
reinforcement and background music. All AV input connections shall be cabled to the new AV 
Amplifier/Rack Room and terminated on rack mount patch panels. The microphone and line level 
inputs shall be then thru-wired (“normalled”) to the DSP systems and shall be automatically mixed 
and sent to the amplifier(s) that serve each room loudspeaker zone. Video, AV Network, and Fiber 
tie-lines shall be terminated on patch panels and shall allow for the cross-patching of signals within 
the Pre-Function Space as well as connecting to outside sources such as the Multi-Function Room 
or Broadcast Truck Dock pedestal.

2. The Pre-Function Space shall be equipped with an assignable multi-channel wireless microphone 
and RF antenna array system that shall allow for wireless microphone channels/systems to be 
allocated and assigned to a specific loudspeaker zone.  This system shall consist of 4 channels 
(minimum of one microphone per zone) of wireless systems and shall be an extension of the Multi-
Function Room a large area microphone array as defined previously.  K2 recommends one (1) 
Shure QLX-D 4-channel digital wireless systems (with hand held microphones, belt packs, lavaliere 
or head-worn Countyman microphones, rechargeable batteries, charging stations, etc.), six (6) 
Shure UA834 inline RF amplifiers, six (6) RF Venue Diversity Fin antennae, and two (2) 
Professional Wireless Systems (PWS) UX-8 Eight Channel Transmit Combiner.  To connect the 
wireless systems seamlessly to the DSP, similar to the Multi-Function Room, the wireless receiver 
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shall be connected via Dante to the DSP Core.  It is recommended that all antenna cabling be low 
loss RG-8/U.  

3. A RF-based assistive listening system shall be provided.  The Pre-Function Space shall be an 
extension of the WiFi-based assisted listening system for the Multi-Function Space would exist on 
a dedicated AV wireless network throughout the Pre-Function Space. The Pre-Function area shall 
utilize the proposed WiFi Hotspot Receivers specified for the Multi-Function room.

Other identified features shall include

 Network audio control and processing.
 Ability of mass notification system to mute system via dry contact closures and send audio 

messages/live pages from fire alarm command center. 
 Ability to utilize portable audio and video equipment.  Within limitations, portable equipment 

shall be cable of tying into the house systems. 
 Cable TV outlets. 

G. Outdoor Terrace
1. The new expansion Outdoor Terrace is a 50,000 sq/ft space adjacent to the Pre-Function Space.  

The Outdoor Terrace shall support light events and receptions and shall also serve as pre-function 
space. The Outdoor Terrace as such shall have a basic set of built-in audio/video capabilities.  It is 
the intent that in at least three locations in the Pre-Function Space there is an outdoor rated box 
with an AV wall plate with two (2) microphone inputs, two (2) line level, one (1) 12G-SDI video tie-
line, one (1) CAT6A AV Network tie-line, and two (2) ST fiber tie-line connection. The area shall 
also have high-quality outdoor loudspeakers.  The loudspeakers shall be architecturally integrated 
into the exterior of the building or incorporated in the landscaping plan (this may include planter 
loudspeaker and or loudspeakers mounted on light poles). The loudspeakers shall allow for light 
sound reinforcement and background music.

2. All AV input connections shall be cabled to the new AV Amplifier/Rack Room and terminated on 
rack mount patch panels. The microphone and line level inputs shall be then thru-wired 
(“normalled”) to the DSP systems and shall be automatically mixed and sent to the amplifier(s) that 
serve each room loudspeaker zone. Video, AV Network, and Fiber tie-lines shall be terminated on 
patch panels and shall allow for the cross-patching of signals within the Outdoor Terrace as well 
as connecting to outside sources such as the Pre-Function Space or Broadcast Truck Dock 
pedestal.

Other identified features shall include

 Network audio control and processing.
 Ability of mass notification system to mute system via dry contact closures and send audio 

messages/live pages from fire alarm command center. 
 Ability to utilize portable audio and video equipment.  Within limitations, portable equipment 

shall be cable of tying into the house systems. 
 Cable TV outlets.

H. Tasting Room
1. The new Tasting Room is a 350 sq/ft elegant conference room space adjacent to the Kitchen.  The 

Tasting Room shall support the Chef for tastings with potential customers. The Tasting Room as 
such shall have a basic set of built-in audio/video capabilities. 
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Identified features shall include

 75” 4K UHD LED Screen with CATV (ATSC) tuner for presentations and TV.
 Wired HDMI input for portable laptop computer.
 Ceiling loudspeaker for BGM and Voice Evacuation.
 Wall-mount Bluetooth/portable music input plate for local audio source (iPhone, MP3 player, 

etc).
 Local wall-mount digital volume control for music selection and volume control.
 Ability of mass notification system to mute system via dry contact closures and send audio 

messages/live pages from fire alarm command center. 
 Cable TV to television.

I. Break Room – Kitchen Staff
1. The break room for kitchen staff. The primary use of this room is as a conference room for planning 

and briefing food service staff

Identified features shall include

 Accommodations for future video monitor

J. Back-Of-House Service Corridors
1. Corridor to wrap around Multi-Function room.

Identified features shall include

 AV equipment storage areas in corridor
 Ceiling loudspeakers for voice evacuation

K. Dressing Rooms
1. This space will be used by presenters and performers for preparing to present.  Space should have 

closed-circuit feed from event space, and service corridor access to the head table location.

Identified features shall include

 Audio Video feed from Multi-Function Room(s)
 Ceiling Loudspeaker(s)
 55” 4K UHD LED TV with CATV (ATSC) tuner
 Portable HD-SDI video camera
 HD-SDI to HDMI video converter
 Local wall mount volume control with priority override for Voice Evacuation system.

L. Other Spaces Identified as within the Basis of Design but having NO Audio Video Requirements
 Restroom – Public*
 Kitchen*
 Kitchen Dry Storage
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 Liquor Storage
 Coffee/Condiment Storage
 Kitchen/Walk-in Cooler and Freezer
 Dishwashing/Pot Washing
 China/Flatware/Prop Storage
 Linen Storage
 Kitchen Storage
 Restrooms/Dressing Rooms – Kitchen Staff*
 Janitor Closets
 Can Wash
 Trash/Compost/Recycling Storage
 Storage – Enclosed
 Storage – Open
 Non-Public Restrooms
 Gender Neutral Staff Restrooms
 Janitor Closets
 Electrical Rooms
 Mechanical Rooms
 Operable Wall Panel Storage
 Service Elevators
 Freight Elevators
 Escalators
 Exit Stairs

*Some of these areas may require loudspeakers for voice evacuation compliance.

M. D Lobby Improvements (Upper and Lower)
1. Improvements to the existing D Lobby will be elevators, escalators, and stairs for connection to the 

Pre-Function area of the roof expansion.   The D Lobby Improvements will also provide a new 
connection to the west end of the Parking Garage.  This will serve as one of two major entrances 
to the upper level Pre-Function.  The design should enhance the visitor’s wayfinding experience 
and update the finishes, tying them to the new Multi-Function space and Pre-Function area

Identified features shall include

 Upgrading of existing Lobby D Street Level loudspeakers/public address systems zone(s) to 
permit program audio and background music. QSC Acoustic Design Series Loudspeakers. 

 Upgrading of existing Lobby D Exhibit Level loudspeakers/public address systems zone(s) to 
permit program audio and background music. QSC Acoustic Design Series Loudspeakers.

 Addition of Lobby D Street Level AV input plate for local microphone and line level inputs, AV 
network, fiber, and CATV.

 Verification of Lobby D Exhibit Level AV input plates. Repair as needed.
 Upgrade of existing audio digital signal processing and audio amplifiers included in West 

Amplifier/Rack Room upgrades.
 Addition of new Lobby D Pre-Function/Roof Expansion Level loudspeakers for public address 

and background music. QSC Acoustic Design Series Loudspeakers.
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N. E Lobby Improvements
1. This space will include elevator, escalator, and stair access directly to the upper levels and serve 

as a major entrance to the new expansion.  Enhanced finishes and lighting should tie to the rooftop 
Pre-Function area and create an elegant and exciting entry pathway.

Identified features shall include

 Upgrading of existing Lobby E Street Level loudspeakers/public address systems zone(s) to 
permit program audio and background music. QSC Acoustic Design Series Loudspeakers.

 Addition of Lobby E Street Level AV input plate for local microphone and line level inputs, 
Video, AV network, fiber, and CATV.

 Upgrade of existing audio digital signal processing and audio amplifiers included in East/West 
Amplifier/Rack Room upgrades.

O. B Lobby Improvements (Upper and Lower)
1. Phase 1 scope for this space will include aesthetic and functional improvements to better integrate 

this lobby into the rest of the Convention Center.  The Lobby B space is an existing lobby, Pre-
Function, and circulation space adjacent to the Four Seasons Ballroom as well as the primary A & 
C Concourse (and associated meeting rooms).  The B Lobby improvements shall include an 
upgrade to the existing loudspeaker systems as well as a basic set of built-in audio/video 
capabilities.  This shall include new high-quality ceiling and wall mount (to be architecturally 
integrated) loudspeakers that allow for both sound reinforcement and background music. It is the 
intent that the existing four (4) Pre-Function Area AV wall plates with two (2) microphone inputs, 
two (2) line level inputs, and one (1) CATV connections shall be retained (and refurbished or 
repaired if required). There shall be at least two (2) and as many as four (4) new AV input plates 
(either wall or floor mounted) in the remodeled B Lobby area.  The new plates shall have two (2) 
microphone inputs, two (2) line level, one (1) 12G-SDI video tie-line, one (1) CAT6A AV Network 
tie-line, and two (2) ST fiber tie-line connection.  New patch panels for video, AV network, and fiber 
shall be provided and installed in the existing South Amplifier/Rack Room equipment racks 
(distance permitting).

2. All AV input connections shall be cabled to the existing South AV Amplifier/Rack Room and 
terminated on rack mount patch panels—a new patch panels will be provided and installed as 
needed to accommodate the new audio inputs. Similar to the existing systems, the microphone and 
line level inputs shall be then thru-wired (“normalled”) to the DSP systems and shall be 
automatically mixed and sent to the amplifier(s) that serve each room loudspeaker zone. Video, AV 
Network, and Fiber tie-lines shall be terminated on patch panels and shall allow for the cross-
patching of signals within the B Lobby as well as connecting to outside sources such as the Four 
Seasons Ball Room.

3. The B Lobby Space shall be equipped with an assignable multi-channel wireless microphone and 
RF antenna array system that shall allow for wireless microphone channels/systems to be allocated 
and assigned to a specific loudspeaker zone.  This system shall consist of 4 channels (minimum of 
one microphone per zone) of wireless systems and shall be a standalone large area microphone 
array.  K2 recommends one (1) Shure QLX-D 4-channel digital wireless systems (with hand held 
microphones, belt packs, lavalier or head-worn Countyman microphones, rechargeable batteries, 
charging stations, etc.), eight (8) Shure UA834 inline RF amplifiers, eight (8) RF Venue ceiling tile 
antennae, two (2) Professional Wireless Systems (PWS) UX-8 Eight Channel Transmit Combiner, 
and one (1) PWS Alpha Series Multi-Zone Filtered Distribution unit.   To connect the wireless 
systems seamlessly to the DSP, one (1) QSC Dante audio card shall be provided and installed in 
the new audio system DSP Core.  It is recommended that all antenna cabling be low loss RG-8/U.
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Other identified features shall include

 Network audio control and processing.
 Ability of mass notification system to mute system via dry contact closures and send audio 

messages/live pages from fire alarm command center. 
 Ability to utilize portable audio and video equipment.  Within limitations, portable equipment 

shall be cable of tying into the house systems. 
 Cable TV outlets. 

Optional identified features shall include

 Large format LED video walls for customized event display (customer logo, event media, etc). 

END OF AV SYSTEMS SCHEMATIC DESIGN REPORT



Colorado Convention Center
Basis of Design: 100% SD REVISED
May 15, 2019

175

ELECTRONIC SECURITY SYSTEMS
Colorado Convention Center | Basis of Design

NARRATIVE
The purpose of this schematic design report is to articulate security standards and integrated electronic 
security disciplines. This reports also details the future areas to be constructed and provided with electronic 
security systems. In addition to the areas requested by the Colorado Convention Center Leadership, K2 
may recommend securing and or monitoring additional areas based on best practices and current industry 
standards.

The Colorado Convention Center (CCC), is a multi-purpose convention center located in downtown Denver, 
Colorado. The existing building is approximately 2,200,000 square feet, and a 279,735 square foot addition 
to the existing building is to be designed. The addition includes an 80,000 square foot multi-function space, 
60,000 square feet of pre-function and registration space, a 50,000 square foot rooftop terrace, a 26,000 
square foot kitchen, 22,000 square feet of back-of-house space, 30,000 square feet of storage space and 
11,735 square feet of other space. Remodel of the existing B, D and E lobbies is included, as well as 
improvements to the interior and exterior wayfinding.

The Colorado Convention Center expansion will be equipped with Electronic Safety and Security Systems 
comprised of Access Control, Intrusion Detection and Video Management devices. All electronic security 
devices will be compatible and fully integrated with the existing electronic security systems currently 
deployed and utilized by the CCC. The CCC electronic security system device standards will be 
incorporated into all expansion phases to include installation and integration of devices by CCC’s integrator 
of choice.  

1. ELECTRONIC SECURITY SYSTEMS STANDARDS

a. Electronic Security Cable Infrastructure Standards.

1) CAT6e is CCC’s standard security data cable.

2) All CAT6e POE cables are to be installed point to point and the length is not to exceed 
300’ (of cable).

3) “Patching” or extending is not authorized and will not be approved.

4) All CAT6e cables will terminate in a patch panel within the designated IDF.

5) CCC IT utilizes 10GB multimode fiber optic cables.

6) All fiber will be installed within “Dura-Line” low end conduit.

7) Each data switch is to be supported by (1) x 110VAC electrical power and (2) 
multimode fibers.

8) Cisco Layer 2 switches are the CCC standard.

9) Cabling will be bundled with self-grip or cinch straps.

10) The jackets of Security data cable will be green in color.

11) All cable is to be labeled.

12) Security cable infrastructure is not to be located within 5’ of electrical cabling.
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13) Cable runs are to be supported by J-hooks.

b. Electronic Security Access Control Standards.

1) Salto Systems, wireless credential readers and locks are one of two current standards.

2) Salto “nodes” and “gateways” are to be located within the manufacturer’s 
recommended distance to access portals.

3) Salto “gateways” will serve as controllers for security device distribution and will be 
incorporated into the individual area designs.

4) Integrated Control Technology (ICT), a hardwire access control system, is CCC’s 
second standard. CCC selected doors will be supported by ICT. 

5) All new construction doors are required to be supported by access control.

6) Intrusion detection devices (alarm switches or REX devices) to activate forced open 
alarms, held open alarms and request-to-exit are not required at the access points.

7) Rough-in standards:

a) Conduit from all access portals shall be extended to the nearest access node or 
J-Hook supporting data.

b) Transfer hinges are not required for “Salto” equipped wireless access points.

c) Transfer hinges are required for all hardwired access points with electrified panic 
hardware.

c. Video Management System Standards.

1) Avigilon Surveillance Systems is the CCC standard.

2) All access portals and emergency exits are to be equipped with surveillance.

3) For consistency, Avigilon cameras are the preferred camera manufacturer.

4) As a new standard, all cameras are to be fixed-position devices.

5) The CCC standard camera shall be a 3MP device with a readable image able to 
support forensic quality images up to 100’.

6) 18MP cameras are to be detailed within the design for viewing ranges greater than 
100’.

7) Cameras with less than 3MP are not authorized or approved for the CCC expansion.

8) Rough-in standards:

a) Exterior camera cable is to be installed in conduit with supporting J-boxes. 
Conduit is to be extended to the nearest J-hook supporting data.
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b) Conduit to cameras mounted on ceilings (accessible and non-accessible) is not 
necessary. Free hanging CAT6e supported by a J-hook above the camera is 
acceptable.

c) Wall-mounted cameras require conduit and a J-box. Conduit is to be extended 
to the nearest J-hook supporting data.

2. SECURITY DEVICES AND RECOMMENDED LOCATIONS

a. Access Control equipment (system controllers, credential readers, alarm switches, request to 
exit detectors, field control modules to include nodes and gateways, electronic door 
hardware, network equipment and power supplies) will be provided for circulation control as 
predetermined by the building administrators. All cable and wires will meet or exceed the 
individual device manufacturer’s recommendations. Head end gateways, nodes, network 
equipment, associated control modules and required supporting devices are to be located 
within a secured IDF or MDF. Selected power supplies and controllers will be in the field to 
support selected access control points. In the event of an emergency, the Access Control 
equipment should also have the capability to secure all portals. Specifically,

1) Salto RFID access control locks will be included at all new construction doors.

2) Hardwire access control locations and devices will be determined and approved by 
CCC during the design development phase of the project.

3) All device locations will be coordinated with CCC and the project management team 
as needed.

b. Security equipment located within secure IDF or MDF rooms will require wall space. A 
minimum of 4’ X 8’ wall space to accommodate wireless access control gateways and nodes, 
hardwire controllers and associated security power supplies plus room for future growth. See 
Figure 1 for typical layout. Fail-safe fire alarm interface devices shall be in the IDF or MDF 
rooms. Video management system network switches shall be in racks within secure IDF or 
MDF rooms. The number of network switches will be determined during the design 
development phase. Power supplied to security devices within the IDF or MDF rooms shall 
be provided from a dedicated circuit located within the room. The number of dedicated 
electrical circuits will be determined during the design development phase of this project.
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Figure 1:
c. Video Management equipment (servers and or local field storage, IP dome and bullet 

cameras, associated control modules and mounts, power supplies, network devices and 
switches) will be provided. All head-end nodes and or network equipment will be installed 
within a secured IDF/MDF room. All cable and wires will meet or exceed the individual device 
manufacturer’s recommendations. Cable runs will not exceed device manufacturer’s 
recommendations and will terminate in a security IDF or MDF. Exterior devices will be 
equipped with surge suppression and be capable of functioning within the extremes of the 
local environment.

1) Emergency call stations with the capability of video shall be included within the 
electronic security systems design. The locations of the call stations will be determined 
and approved by CCC during the design development phase of the project.

2) Video intercoms with the capability of unlocking perimeter access doors shall be 
included within the electronic security systems design. The locations of the video 
intercoms will be determined and approved by CCC during the design development 
phase of the project.     
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3) All camera locations will require a single CAT6e cable and be powered over Ethernet. 
The locations of all cameras will be determined and approved by CCC during the 
design development phase of the project.

4) All device locations will be coordinated with CCC and the project management team 
as needed.

d. Intrusion Detection equipment (glass break detectors, door contacts, water detectors, high 
temperature detectors, panic devices and duel technology passive infrared & microwave 
detectors) will be provided. In the event of detected intrusion at access points, emergency 
exits, or within the interior of the building, the system will initiate emergency response 
notification to a predetermined monitored location.

1) Panic alarms should be available in spaces as coordinated with CCC as needed.

2) Water Detection should recognize a change in the physical state of the following 
locations:
(i) Mechanical rooms 

3) c)  Heat Detection should recognize a change in the physical state of the following 
locations:
(i) IDF/MDF

4) All other locations will be coordinated with CCC as needed.

3. SPACE BY SPACE ELECTRONIC SECURITY SYSTEMS

a. Multi-Function Flexible Space

1) Proximity/Smart card readers/access control to be provided at all main entry doors and 
monitored in the Central Security Office.

2) Video Surveillance to be provided for all perimeter doors.

b. Multi-Function Support Space

1) Security not required at this time.

c. Pre-Function Space

1) Proximity/Smart card readers/access control to be provided at all exterior doors and 
monitored in the Central Security Office.

2) Video Surveillance to be provided to monitor the general area, all vertical transportation 
and all exterior doors.

d. Rooftop Terrace

1) Exterior environmental grade Video Surveillance to be provided to monitor all perimeter 
doors.

e. Food Service Group

1) Staging Pantry

a) Video Surveillance to be provided to monitor the general work areas and Multi-
Function doors.

2) Kitchen

a) Proximity/Smart card reader/access control at main entry, cash counting, vault, 
and liquor storage doors, monitored in the Central Security Office.

b) Video Surveillance to be provided to monitor perimeter doors and vault.

3) Liquor Storage
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a) Proximity/Smart card readers/access control to be provided and monitored in 
the Central Security Office.

4) Security not required at this time for the following areas.

a) Kitchen Dry Storage

b) Coffee/Condiment Storage

c) Kitchen Walk-In Cooler and Freezer

d) Dishwashing/Pot Washing

e) China/Flatware/Prop Storage

f) Linen Storage

g) Break room – Kitchen Staff

h) Rest Rooms/dressing Rooms – Kitchen Staff

i) Can Wash

j) Trash/Compost/Recycling Storage

5) Kitchen Offices

a) Manual locking by others.

6) Tasting Room

a) Manual locking by others.

7) Janitor Closets

a) Manual locking by others.

f. Back-Of-House Group

1) Back-Of-House Service Corridors

a) Video Surveillance to be provided to monitor perimeter doors.

2) Storage-Enclosed

a) Manual locking by others.

3) Dressing Rooms

a) Proximity/Smart card readers/access control to be provided and monitored in 
the Central Security Office.

4) Janitor Closets

a) Manual locking by others.

5) Electrical rooms

a) Manual locking by others.

6) Telecommunications Rooms

a) Proximity/Smart card readers/access control to be provided at doors and 
monitored in the Central Security Office.

b) Video Surveillance to be provided for interior monitoring.

7) Mechanical Rooms

a) Storage locks by others.

8) Security not required at this time for the following areas.
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a) Operable Wall Panel Storage

b) Storage-Open

c) Non-Public restrooms

d) Gender Neutral Staff Restrooms

g. Vertical Conveyance

1) Public Elevators

a) Video Surveillance to be provided for interior cab and occupant monitoring.

2) Service Elevators

a) Video Surveillance to be provided for interior cab and occupant monitoring.

b) Proximity/Smart card readers/access control to control floor selection and 
monitored in the Central Security Office.

h. Freight Elevators

1) Video Surveillance to be provided for interior cab and occupant monitoring.

2) Proximity/Smart card readers/access control to control floor selection and monitored 
in the Central Security Office.

i. Escalators

1) Video Surveillance to be provided to monitor all escalators and common area landings.

j. Exit Stairs

1) Door status alarm switches to be provided and monitored from the Central Security 
Office.

k. D Lobby Improvements (Upper & Lower)

1) Video Surveillance to be provided to monitor the general area, vertical circulation and 
exterior/perimeter doors.

l. E Lobby Improvements

1) Video Surveillance to be provided to monitor the general area, vertical circulation and 
exterior/perimeter doors.

m. B Lobby Improvements

1) Video Surveillance to be provided to monitor the general area, vertical circulation and 
exterior/perimeter doors.

END OF ELECTRONIC SECURITY SYSTEMS 
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TELECOMMUNICATIONS SYSTEMS
Colorado Convention Center | Basis of Design

NARRATIVE
It is the intent that the telecommunication infrastructure and backbone cabling for the Colorado Convention 
Center Expansion project is an extension of the existing systems that are currently in place. There are three 
broad areas of this project that will have telecommunications impacts:

1. The expansion at the roof level of the existing D, E, and F exhibit halls will include a Multi-Function 
space, a Pre-Function area, and a Rooftop Terrace. All of these new areas will require new 
telecommunications cabling (both copper and fiber) and new telecommunication rooms to support 
these areas functional requirements.

2. The improvements to the entry experience along 14th street tying the Convention Center into to the 
city will require some demolition of existing cabling and likey new cabling runs from existing 
telecommunication spaces to the new entry area(s).

3. The B Lobby leading to the Four Seasons ballroom will be refurbished opening the Lobby to the 
Ballroom Pre-Function space. The E Lobby and D Lobby will also be refurbished as they will serve 
as the primary entry paths to the Rooftop Expansion. Most of these improvements will be to finishes 
and lighting but we anticipate demolition of some existing cabling and likey new cabling runs from 
existing telecommunication spaces to the new entry area(s). 

This section presents a schematic design narrative of the structured cabling and telecommunications 
systems for this project. The design concepts and recommendations described in this section are based on 
a walk-through of the telecommunication areas with the Convention Center on 05/10/2018, best practices, 
and preliminary plans developed by the architectural team. It is intended that this report be used to inform 
the schematic design cost estimates and to guide the future detailed design development phase for the 
structured cabling systems. 

There is a requirement to provide highly accessible and versatile connectivity to exhibitors throughout the 
convention center. 

All structured cabling work shall be performed by a licensed and bonded low voltage cabling contractor who 
has been in business under the present firm name for a minimum of five (5) years and has equivalent 
project experience to the scope of work described herein. Firm shall have at least one (1) RCDD qualified 
person assigned to the project and involved in the day-to-day work of the installation. 

1. TELECOMMUNICATION DEMOLITION

a. There are large existing floor boxes and columns that have obsolete fiber and other cable run 
to them in the Convention Center spaces. For any area where these floor boxes will be 
modified or removed as part of this project, also remove all unused cabling back to headend.

2. TELECOMMUNICATIONS SPACES

a. Telecommunications spaces will be used to house telecommunications equipment and 
associated cabling. Current building conditions have DAS equipment collocated within 
Telecom Rooms. We anticipate Security, Audio Visual, Broadcast Infrastructure VoIP, 
Colorado Convention Center IT, and SmartCity equipment will cohabitate in the telecom 
spaces described for the expansion. We anticipate telecom spaces will have a standard floor 
and that raised floors are NOT required. We further expect that audiovisual equipment is able 
to be collocated in the telecom rooms. 

b. Entrance Facility

1) The Entrance Facility (EF) is the point where the outside plant (OSP) cabling from the 
rest of the campus or street connects with the building’s backbone cabling. Both public 



Colorado Convention Center
Basis of Design: 100% SD REVISED
May 15, 2019

183

and private network services come into the building at this point and space is allocated 
for each Access Provider (ex. Comcast, Verizon). This area is currently already part of 
the existing building and shall be maintained in its current location and configuration. 
Care will need to be taken for any work performed in or near this space to maintain 
building operations.

c. Equipment Room 

1) The Equipment Room/Main Distribution Frame (ER/MDF) is in the lower level of the 
building and will continue to serve as the headend for the telecom systems as well as 
the distribution point for horizontal cabling on that level. Care will need to be taken for 
any work performed in or near this space to maintain building operations. New Telecom 
Rooms will need to tie into this existing MDF and consideration shall be taken to 
account for additional requirements to support the expansion.

d. Telecommunications Enclosures 

1) In areas where there is insufficient space, or a small number of data cables, a 
Telecommunications Enclosure (TE) may be utilized to distribute horizontal cabling to 
nearby workstation outlets. It is unclear whether there will be any TE’s required for this 
project at this time. The most likely need for TE’s would be to accommodate 
telecommunications drops required in the ceiling areas of the Multipurpose Rooms for 
wireless access points and other equipment. These will either be served from an 
additional TR, a TE, or an extender solution such as the Berk-Tek OneReach or 
Veracity Outreach Max.

e. Telecommunications Rooms

1) We anticipate four (4) Telecommunications Rooms/Intermediate Distribution Frame 
(TR/IDF) Rooms on the Interstitial Level and four (4) TR/IDF Rooms on the 
Multipurpose Level of the Colorado Convention Center Expansion. These rooms will 
distribute the horizontal cabling to the nearby areas. TRs to be located approximately 
400-ft on center such that cable lengths do not exceed 295 feet (90 meters). Precise 
size of telecom rooms is still in the development phase but we anticipate each TR to 
be approximately 90-150 sq ft in size. An example layout of requirements for the TR 
spaces is shown in [Figure 1]. 
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Figure 5 Typical Telecommunications Room Detail
(Not to Scale – Will be larger due to multiple disciplines equipment residing in these rooms)

2) New telecom spaces for the expansion shall be stacked vertically where possible to 
existing telecom spaces. Each TR/IDF shall be connected to nearest 
Telecommunication Space by a minimum of 6 (6) 4” EMT conduits with six (6) x 4” re-
enterable fire-stopped sleeves (STI EZ Path or Hilti Speed Sleeve) to enter/exit the 
room. 

3) The TR/IDF shall all be built-out adhering to current BICSI best practices and the 
following considerations: 

f. Architectural

1) Concrete walls and floors shall be sealed

2) Carpet flooring must be avoided

3) Finished walls along all four sides that extend to building structure

4) Tile floors should be non-wax and installed with a ground grid connected to the nearest 
electrical ground

5) Avoid dropped tile or dust producing ACT ceiling tiles

6) Ceiling height shall not be lower than 8'-6" - consideration should be given for 10'-0" 
high ceilings

7) Ceiling finish should be light colored to enhance room lighting 
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8) Doors to be a minimum of 36" wide x 80" tall and should be removable

9) Where permissible by code, doors that open outward are desired as this provides 
additional usable space

10) Avoid placement on exterior walls where possible

11) Entrance to room shall not be through a non-circulation space (i.e. storage or restroom)

g. Electrical/Lighting

1) Minimum of one (1) dedicated, non-switched alternating current (AC) 30A receptacle 
and one (1) dedicated, non-switched AC 20A receptacle for equipment power, each 
on individual branch circuits mounted above each equipment rack to prevent tripping 
hazards.

2) Minimum of one (1) standard 20A quad convenience outlet located near the door and 
additional convenience outlets placed at 6' intervals around perimeter walls at standard 
outlet height.

3) Assume the following electrical loads:

4) 3.5KW for the first 2 racks, plus 1.5KW for each additional rack. For the main 
equipment room (MER/MDF/ER), assume an additional 1KW for wall mounted 
equipment, along with an additional 1.5-3.5KW for each rack that will house servers or 
core network equipment.

5) Lighting a minimum of 50 foot-candles (538 lux) measured at 3 feet (1 meter) from the 
floor in front of, behind, and to the sides of the equipment racks.

6) Provide one light fixture with emergency power or battery pack.

7) Lighting layout shall be coordinated with equipment layout to ensure lighting is not 
obstructed.

8) If an electrical panel is to be provided inside the room:

9) Panel(s) shall be dedicated to serving only the equipment in the telecom room.

10) Assume minimum of one (1) 120/208 3-phase panel sized at no less than 100A per 
room.

11) Locate panel on short wall opposite the end of the row of the racks.

12) Panel shall NOT be used to power HVAC, lights or convenience receptacles within the 
telecom room.

13) Ladder rack for cable routing above equipment racks.

h. Mechanical

1) Maintain continuous and dedicated environmental control, separately cooled from rest 
of building on dedicated stand-alone system.

2) If emergency power is available, consider connecting it to the HVAC system that serves 
the telecommunication space.

3) Temperature shall be maintained between 64° and 80° Fahrenheit.

4) One air change per hour is required.

5) Humidity shall be maintained between 30% to 50%.

6) Expected heat load for each ER/TR is yet to be determined. For SD-level assume 1 
ton of cooling for every 2 racks. Assume an additional 1 ton of cooling for the Main TR 
(MDF).

7) Provide monitoring of: 
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a) Room temperature and humidity 

b) Discharge temperature and humidity

c) Fan motor status

d) Overall unity status

i. Fire Protection

1) Walls shall be lined with 3/4" fire rated plywood backboards or painted on all sides with 
2 coats of fire retardant white (or other light-colored) paint. 

2) Wherever fire-rated architectural structures and assemblies are penetrated by cables, 
pathways (e.g. conduit or cable tray), or other elements appropriate fire-stopping shall 
be installed – penetrations through walls of equipment rooms shall be STI EZ Path or 
equivalent.

3) Provide wire cages to prevent accidental operation of sprinkler heads.

4) Use preaction sprinkler systems to prevent water damage. 

5) Telecom Room walls to have a minimum 1-HR fire rating, with a recommended 2-HR 
rating.

j. Plumbing

1) Avoid locations below or adjacent to areas of potential water hazard (e.g. restrooms, 
kitchens)

2) Liquid carrying pipes (e.g. water, waste, steam) shall not be routed through, above, or 
in the walls enclosing the telecommunications space.

k. Security

1) Each telecom room shall be secured with a card access reader. Confirmation about 
this requirement will be required in subsequent phases. 

l. Equipment Racks:

1) Racks: Standard EIA 2-post 19” W x 84” High with 10” vertical cable management on 
each side and between racks. (Qty. 3-4)

2) Power Units per Rack: 

a) (1) horizontal 2.9kW 120V 30A (NEMA L5-30P) metered power distribution unit 
(PDU) (1RU size) with (24) 120V 20A (NEMA 5-20) outlets.

b) (1) horizontal 5.0kW 208V 30A (NEMA L6-30P) metered power distribution unit 
(PDU) (1RU size) with (4) 208V 19A (NEMA C19) and (6) 208V (NEMA C13) 
outlets.

3. GROUNDING & BONDING

a. All telecommunications equipment and rooms will be bonded to the electrical system ground 
per TIA-607-C standard.

4. PREMISES CABLING

a. The premises, or inside plant (ISP), cabling for this building will consist of optical fiber and 
balanced twisted-pair copper. Cables and connecting hardware will be from the same 
manufacturer or manufacturer partners and have at minimum 15-year warranty. The warranty 
shall include all labor and materials for the installation and an applications assurance clause.

b. Acceptable manufacturers are:

1) Commscope Systimax
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5. BACKBONE DISTRIBUTION SYSTEMS

a. We anticipate a minimum 50μm/125μm 24-strand multimode (OM3) and 24-strand 
singlemode (OS2) backbone cable connecting each new TR with the MDF. In addition to fiber 
backbone distribution there will be a small amount of premise (intra-building) copper cabling 
(Category 3) for analog lines required to support the life safety systems, elevators, and any 
other analog line needs. We anticipate a 48-pair copper backbone cable between each 
TR/IDF and the ER/MDF. All fiber and copper backbone cables shall be homerun directly 
from the ER/MDF. All fiber strands shall be terminated and housed in a fiber optic patch panel. 
These panels shall be sized based on the number of terminated strands plus 25% growth. 

b. Backbone pathways: New telecom rooms will require pathways homerun to the MDF for 
backbone cabling connectivity. 

c. Initial design to account for a minimum of 30% spare capacity in all cabling pathways to 
accommodate design changes to program both during design and for expansion after project 
is complete.

6. HORIZONTAL DISTRIBUTION SYSTEMS

a. The horizontal cabling for this project will be a combination of copper Category 6, copper 
Category 6A (two cables to each Wireless Access Point), and fiber (both single-mode and 
multimode). 

1) Fiber

a) Shall be airblown and run through Dura-Line FuturePath innerduct pathway.

b) Strands 1 through 6 shall be singlemode (OS2), strands 7-12 shall be multimode 
(OM3).

c) Manufacturer shall be Corning.

d) Minimum of two-strand SM and 2-strand MM to each partitionable area in 
showroom area of Convention Center Expansion.

2) Copper

a) Current building standard is Category 6 cabling to workstation outlets. We 
anticipate this will be the same for this project except for wireless access point 
locations that will be served by Category 6A cabling.

b. Where required, provide plenum and shielded cabling. All cabling shall be run in cable tray 
through main corridors and conduit/j-hooks in other areas. All horizontal cabling shall be star-
wired from the nearest ER/MDF or TR/IDF. Intermediate connections, splices, and taps will 
not be permitted. Adequate slack shall be provided between the Category 6 jack and the wall 
surface of the outlet box for repeat termination in addition to a 6-foot service loop neatly coiled 
in the nearest accessible ceiling space above. All outlet faceplates will match electrical outlets 
and labeled according to Owner standards.

c. Typical Configurations/Telecom Requirements by Space 

1) Telecommunications outlet: Two (2) Category 6 cables

2) Multi-Function Flexible Space:

a) A minimum of one floorbox per space containing fiber and copper (2-strand SM, 
2-strand MM, as well as six (6) Cat 6 copper cables. Additional floor box in each 
dividableflex spaces shall be equipped with twelve (12) Cat 6 copper cables for 
telephone (VoIP), data, point of sale (POS), and IPTV connectivity. 

3) Prefunction Space: 

a) One outlet per Point-of-Sale station (each outlet with Two (2) Category 6A 
cables). 
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b) One outlet per display location (each outlet with Two (2) Category 6A cables).

c) A minimum of four floorboxes containing fiber and copper (2-strand SM, 2-strand 
MM, as well as six (6) Cat 6A copper cables. Copper cables intended for 
telephone (VoIP), data, point of sale (POS), and IPTV connectivity. 

4) Rooftop Terrace: 

a) One outlet per Point-of-Sale station (each outlet with Two (2) Category 6A 
cables). Six (6) locations.

b) Up to twenty (20) additional Category 6A cables for this space.

5) Staging Pantry:

a) One (1) Category 6A cable for each wall telephone.

b) One outlet per Point-of-Sale station and printer location (each outlet with Two 
(2) Category 6A cables).

6) Kitchen:

a) One (1) Category 6A cable for each wall telephone.

b) One outlet per workstation location (each outlet with Two (2) Category 6A 
cables).

7) Kitchen Offices:

a) One (1) Category 6A cable for each wall telephone.

b) One outlet per workstation location (each outlet with Two (2) Category 6A 
cables).

8) Tasting Room:

a) One outlet at conference table location (each outlet with four (4) Category 6A 
cables).

9) Break Room:

a) One (1) Category 6A cable for each wall telephone.

b) One outlet per workstation location (each outlet with Two (2) Category 6A 
cables).

10) Restrooms/Dressing Rooms – Kitchen Staff

a) One (1) Category 6A cable for each wall telephone.

11) Back of House Service Corridors:

a) One (1) Category 6A cable for each wall telephone.

b) One outlet per workstation location (each outlet with Two (2) Category 6A 
cables).

12) Mechanical Rooms

a) One (1) Category 6A cable for each wall telephone.

b) One outlet per BAS location (each outlet with Two (2) Category 6A cables).

d. We do not yet have an estimated number of data cables for this project. Further development 
of the plans is required to focus in on this quantity. 

e. Initial design to account for a minimum of 30% spare capacity in all cabling pathways to 
accommodate design changes to program both during design and for expansion after project 
is complete.
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7. WIRELESS LOCAL AREA NETWORK (WI-FI)

a. This project will require ubiquitous and robust wireless access throughout the occupied indoor 
areas of the space adhering to latest IEEE 802.11ac (Wave2) standard. Back of house areas 
should also be equipped with robust wireless coverage. Wireless access points will be 
provided by the Colorado Convention Center’s IT department but cabling to the WAPs will be 
performed by this construction contract. Each WAP location shall have two (2) Category 6A 
cables homerun to nearest telecommunication room (TR/IDF or ER/MDF). Provide 10’ 
additional cable slack at each WAP location. 

b. We do not yet have an estimated number of Wireless Access Point locations for this project 
but a robust wireless network capable of handling the bandwidth requirements of the 
maximum number of vendors and attendee is mandatory. Anticipate every attendee is 
utilizing the Wi-Fi on 2-3 devices simultaneously. Further development of the plans is required 
to focus in on this quantity. 

8. CABLE TV (CATV) & INTERNET BASED IPTV

a. We have not yet discussed any requirement for cable TV or IPTV in the Colorado Convention 
Center. Further discussion is required to determine the requirements. 

9. ACTIVE NETWORK ELECTRONICS

a. Extend and expand active networking equipment including network switches, wireless access 
points, VoIP telephones, networked printers, etc. to support renovation and expansion areas. 
Coordination should occur between the IT department and the design team to delineate the 
specifics of this active networking equipment that will be incorporated into the project budget.

b. .

c. Current building standard is for networking equipment to be Cisco.

d. VoIP system in building is connected to the City of Denver’s fiber network loop.

e. Smart City is the current communications network provider.

10. OUTSIDE PLANT CABLING – NOT IN SCOPE

a. We do not anticipate any requirement for additional outside plant cabling to be run to the 
Colorado Convention Center. This work is outside of the current design scope and budget. 

11. DISTRIBUTED ANTENNA SYSTEMS (DAS) 

a. Carrier’s to extend their cellular distributed antenna systems throughout the new expansion 
areas of this project. This will be design-build based on performance criteria established by 
the Colorado Convention Center and building on the existing systems.

b. K2 will work with the Convention Center to establish new pathways for a cellular DAS system. 

c. Provide a new first responder (life safety) DAS system as there is currently not a known 
existing Responder Emergency System (RES) for police/fire radios and facility operations 
radios. This is a new requirement as the classification of the building changes to “High Rise”. 
We anticipate this system will be a design-build based on performance criteria established by 
the local Authority Having Jurisdiction. 

d. Wireless Carrier Equipment Rooms

e. Maintain existing wireless carrier equipment rooms, one per carrier, on P3 level of Parking 
Garage. Equipment in these rooms will be expanded as necessary to support expansion of 
DAS system.

END OF TELECOMMUNICATIONS NARRATIVE 
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STRUCTURAL ENGINEERING
Colorado Convention Center | Basis of Design

Description of the Existing Building
The Colorado Convention Center is a multi-purpose convention center located in Denver, Colorado.  The 
Convention Center originally opened in June 1990 and was expanded in 2004 to include new meeting 
rooms, a ballroom, a lecture hall with new glass facades, and an iconic cantilevered roof that unified the 
entire complex.

The existing structural system consists of a deep foundation system that supports cast-in-place concrete 
foundation elements and primarily, precast concrete and steel framed floor and roof structures. The parking 
garages and loading docks are typically constructed of precast concrete. The existing foundations are cast-
in-place concrete drilled piers that extend into bedrock.

There are four levels within the Convention Center: Ballroom Level, Street Level, Exhibition Level, and Roof 
Level. Grade level floors are typically framed with concrete slabs placed directly on granular fill over 
compacted soil. Elevated floors are typically framed with precast concrete or composite structural steel.

The existing superstructure of the parking garages and loading docks consist of precast double tees, with 
approximately 60-foot spans that are supported by precast inverted tee beams, precast L beams, and 
precast columns. The parking garage entry ramps (helix), are primarily constructed of cast-in-place concrete 
slab and beam systems.

The existing superstructure at the Street Level is a combination of concrete slabs placed on-grade, precast 
concrete framing and steel framing. The Exhibition Level superstructure is a combination of precast framing 
systems and steel framing systems. The precast framing systems are generally double tee beams, 
supported by inverted tee beams or spandrel beams. The steel framing system consists of long span 
trusses that support the Exhibition Hall floor above the lower level ballrooms.

The Roof Level framing consists of steel joist girders, beams, and joists that are supported by steel pipe 
columns. The columns are spaced on a 90-foot grid that extends from the Exhibition Level floor. The high 
roof structure (the blade) that bounds the Convention Center on the east and west sides is framed with steel 
beams, and trusses. The exterior columns are generally steel pipe or wide flange shapes that support the 
high roof framing and provide lateral support for the glass facades. The exterior wall columns are braced 
by light steel rod X-bracing. Horizontal girts between the exterior wall columns provide gravity and lateral 
support for the exterior glazing walls.

The auditorium/theater structure generally consists of slabs-on-grade at the Street Level and sloped seating 
levels with the interstitial spaces and high roof framing consisting of steel roof beams supported by long 
span radial trusses.

The original 1990 structure was separated into six independent structures. There is an expansion joint 
running east/west at the parking structure and two expansion joints in the north/south direction. The 2004 
expansion followed the original expansion joint locations in the north/south direction and added east/west 
expansion joints at the existing building line between the 1990 structure and 2004 expansion, and at the 
new parking garage. The auditorium/theater and the exterior “blade” roofs were tied into the new and 
existing structures. The lateral system for the building is generally comprised of moment frames and shear 
walls, with the exception of X- bracing used at the perimeter of the high roof framing and parking garage.

https://en.wikipedia.org/wiki/Convention_center
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Condition of the Existing Structure
Based on site observations, related to the Basis of Design Scope of Work, and other projects within the 
Convention Center since the completion of the 2004 expansion, there is reason to expect that structural 
elements are in good condition and are performing well. Significant deterioration of the structural systems 
and components is not expected to be discovered during the proposed expansion.

2004 STRUCTURAL DESIGN CONSIDERATIONS FOR THE FUTURE EXPANSION

The Colorado Convention Center expansion that was completed in 2004 included planning for a future 
expansion. The original Design Team studied several expansion scenarios, each of which dictated that the 
structure would have future loads. The 2004 contract documents indicate that portions of the structure were 
designed for added loading. The foundations, columns, and lateral resisting systems were designed for a 
future rooftop meeting level and roof. The 2004 contract document load plans indicate the following Phase 
3 future floor and roof loads:

1. FUTURE FLOOR ABOVE PARKING GARAGE:

a. Structural dead load......................................................................................................101 psf

b. Superimposed dead loads:

1) Ceiling/Lighting/Mechanical ..................................................................................10 psf

c. Live loads............................................................................................100 psf (Not Reducible)

d. CMU partitions ......................................................................................50 psf (Not Reducible)

e. Concentrated loads......................................................................3500 pounds at any location

f. Exterior Walls ...............................................................................................................2100 plf

2. FUTURE ROOF ABOVE PARKING GARAGE:

a. Structural dead load........................................................................................................14 psf

b. Superimposed dead loads:

1) Ceiling/Lighting/Mechanical/Insulation:.................................................................21 psf

c. Live loads...................................................................................................30 psf of snow load

d. Rigging / partition load ....................................................................................................20 psf

3. FUTURE FLOOR ABOVE EXHIBITION HALL:

a. Structural dead load......................................................................................................115 psf

b. Superimposed dead loads:

c. Ceiling / lighting / mechanical............................................................................................5 psf

d. Live loads ...........................................................................................100 psf  (Not Reducible)

e. CMU partitions ......................................................................................50 psf (Not Reducible)
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f. Concentrated loads......................................................................3500 pounds at any location

g.  Exterior Walls ..............................................................................................................2100 plf

4. FUTURE ROOF ABOVE EXHIBITION HALL:

a. Structural dead load........................................................................................................14 psf

b. Superimposed dead loads: 

1) Ceiling / lighting / mechanical / insulation .............................................................21 psf

c. Live loads...................................................................................................30 psf of snow load

d. Rigging/Partition Load.....................................................................................................20 psf

END OF DESCRIPTION OF EXISTING BUILDING
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STRUCTURAL DESIGN CRITERIA

1. BUILDING CODE: 

a. 2015 International Building Code in conjunction with the 2016 Denver Amendments

b. 2015 International Existing Building Code

c. ASCE/SEI 41-13 Seismic Evaluation and Retrofit of Existing Buildings

d. Risk Category III

2. LIVE LOADS:

a. Meeting Rooms/Ballroom....................................................................150 psf (Not Reducible)

b. Pre-function.........................................................................................150 psf (Not Reducible)

c. Outdoor Terrace ........................................................................................100 psf (Reducible)

d. Parking garage ............................................................................................40 psf (Reducible)

e. Corridors ....................................................................................................100 psf (Reducible)

f. Catwalks for maintenance access ...............................................................40 psf (Reducible)

g. Storage Rooms ...................................................................................125 psf (Not Reducible)

h. Commercial Kitchen............................................................................150 psf (Not Reducible)

i. Mechanical Areas .................150 psf or actual equipment weight plus 75 psf (Not Reducible)

j. Exits ....................................................................................................100 psf (Not Reducible)

k. Stairs ...................................................................................................100 psf (Not Reducible)

l. Locker Rooms............................................................................................100 psf (Reducible)

m. Electrical Rooms........................................................................................100 psf (Reducible)

n. Water Detention Areas on Roof ............................................................40 psf (Not Reducible)
(all new roof areas, except for the new blade roof)

3. CONCENTRATED LIVE LOADS: 

a. Meeting room floors ............................................................................................3,500 pounds

b. Meeting room ceiling rigging capacity  
hung from roof structure ..................................................2000 pounds per hanging point with 

hanging points at 30’-0” oc each way

c. Moving walls hung from roof structure ..........................................................Per Manufacturer



Colorado Convention Center
Basis of Design: 100% SD
May 15, 2019

194

4. SNOW LOADS:

a. Snow Risk Category .............................................................................................................. III

b. Ground Snow Load .........................................................................................................35 psf

c. Snow Exposure Factor.........................................................................................................1.0

d. Snow Load Importance Factor.............................................................................................1.2

e. Thermal Factor.....................................................................................................................1.0

5. WIND CRITERIA FOR BUILDING STRUCTURE DESIGN:

a. Wind Risk Category ............................................................................................................... III

b. Basic Ultimate Wind Speed ........................................................................................120 mph

c. Exposure Category.................................................................................................................B

d. Internal Pressure Coefficient ........................................................................................+/- 0.18

6. SEISMIC CRITERIA FOR BUILDING STRUCTURE DESIGN:

The Expansion will be designed with steel moment frames, steel braced frames, and reinforced 
concrete shear walls.

a. The existing building has the following lateral systems in place:

1) The building above the Exhibition Level is a “Moment Resisting Frame System”, with 
“Steel Ordinary Moment Resisting Frames.” 

2) Below the Exhibition Level is a “Building Frame System”, with “Ordinary Reinforced 
Concrete Shear Walls.”

3) Existing Blade Structure is a “Building Frame System”, with “Steel Ordinary 
Concentrically Braced Frames.” 

4) The parking structure is a “Building Frame System”, with “Ordinary Reinforced 
Concrete Shear Walls” and “Steel Ordinary Concentrically Braced Frames.”

b. The following criteria will be used for the Expansion. Values for R, Omega, and Cd are based 
on “Steel System Not Specifically Designed for Seismic Resistance”:

1) Seismic Response Modification Factor, R....................................................................3

2) Seismic Over-Strength Factor, Omega ........................................................................3

3) Deflection Amplification Factor, Cd ...............................................................................3

4) Risk Category .............................................................................................................. III

5) Soil Site Class..............................................................................................................C

6) Seismic Design Category.............................................................................................B
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7) Ss........................................................................................................................18.2%g

8) S1..........................................................................................................................5.9%g

9) SDs........................................................................................................................0.146

10) SD1........................................................................................................................0.067

11) Earthquake Importance Factor ................................................................................1.25

12) Seismic Response Coefficient Cs (IBC 2015) .......................................................0.029 

13) Seismic Response Coefficient Cs (ASCE/SEI 41-13) .........................................0.0196

END OF STRUCTURAL DESIGN CRITERIA
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COMPLIANCE METHOD TO MEET THE INTERNATIONAL EXISTING BUILDING CODE

The Convention Center Phase III Expansion will meet the Prescriptive Compliance Method noted within the 
International Existing Building Code (IEBC). This method of compliance will dictate the design of the 
expansion and the code compliance of the existing structural elements. Although the 2004 structure was 
designed for future loading, the structure shall be reviewed and analyzed, as outlined in the IEBC, to meet 
this specific compliance method. It is anticipated that, at a minimum, some elements such as foundations, 
columns, beams, trusses, and lateral systems will require reinforcing to meet the current building code. 
Additionally, analysis of the entire building’s gravity and lateral systems will be required to demonstrate 
code compliance. The Design Team will take the following approach to demonstrate compliance:

1. IEBC DEFINITIONS SECTION 202:

a. Addition: An extension or increase in floor area, number of stories, or height of a building or 
structure.

b. Alteration: Any construction or renovation to an existing structure other than a repair or 
addition.

The “Prescriptive Compliance Method” outlined in Chapter 4 of the International Existing Building Code 
(IEBC) will be the basis by which changes in demand or capacities of existing gravity and lateral load 
carrying elements will be compared to allowable Demand Capacity Ratios. Additions and Alterations to the 
existing structure will comply with Section 402 and 403 of the IEBC.

Additions, IEBC Section 402.1. “Additions to any building or structure shall comply with the requirements 
of the IBC for new construction.”

1. SECTION 402.3 EXISTING STRUCTURAL ELEMENTS CARRYING GRAVITY LOAD:

a. Section 402.3 states that “Any existing gravity load-carrying structural element for which an 
addition and its related alteration cause an increase in design dead, live or snow load, 
including snow drift effects, of more than 5 percent shall be replaced or altered as needed to 
carry the gravity loads required by the IBC for new structures.” The existing Colorado 
Convention Center was designed to support additional gravity load associated with a future 
addition. In most cases, the loads associated with the Expansion will cause load increases 
on existing columns and foundations of more than 5%. In these cases, we will check the 
existing elements to determine if the elements meet allowable IBC Demand Capacity Ratios. 
In cases where Demand Capacity ratios show overstress, we will then strengthen existing 
elements so that they meet the requirements of the IBC for new construction.

2. SECTION 402.4 EXISTING STRUCTURAL ELEMENTS CARRYING LATERAL LOAD:

a. Section 402.4 states that “where the addition is not structurally independent of the existing 
structure, the existing structure and its addition acting together as a single structure shall be 
shown to meet the requirement of Section 1609 and 1613 of the IBC using full seismic forces.” 
It also states that “any existing lateral load carrying structural element whose demand 
capacity ratio with the addition considered is not more than 10% greater than its demand 
capacity ratio with the addition ignored shall be permitted to remain unaltered.” The existing 
Colorado Convention Center was designed to support additional lateral loads associated with 
a future addition. Lateral elements in the existing building include columns, roof trusses, shear 
walls, x-braces, and foundations. In most cases, the loads associated with the Expansion will 
cause a load increase on existing lateral elements of more than 10%. In these cases, we will 
check the existing elements to determine if the elements meet allowable IBC Demand 
Capacity ratios. In cases where Demand Capacity ratios show overstress, we will then 
strengthen existing elements so that they meet the requirements of the IBC for new 
construction and ASCE/SEI 41 Seismic Evaluation and Retrofit of Existing Buildings.
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Alterations, IEBC Section 403.1. Alterations to any building or structure shall comply with the IBC for new 
construction.

1. SECTION 403.3 EXISTING STRUCTURAL ELEMENTS CARRYING GRAVITY LOAD:

a. Section 403.3 states that “Any existing gravity load-carrying structural element for which an 
alteration causes an increase in design dead, live or snow load, including snow drift effects, 
of more than 5 percent shall be replaced or altered as needed to carry the gravity loads 
required by the IBC for new structures.” Alterations to the existing building will occur within 
the existing structure as the design develops. For example, the need to provide access to the 
Expansion will likely affect existing structural elements. All structural elements which are 
impacted by building alterations will be checked to meet the 5% load exception noted above. 
In cases where we do not meet the 5% load exception, the impacted members Design 
Capacity Ratio will be checked. In cases where Demand Capacity ratios show overstress, the 
existing elements will be strengthen to meet the requirements of the IBC for new construction.

2. SECTION 403.4 EXISTING STRUCTURAL ELEMENTS CARRYING LATERAL LOAD:

a. Section 403.4 states that “any existing lateral load carrying structural element whose demand 
capacity ratio with the alteration considered is not more than 10% greater than its demand 
capacity ratio with the alteration ignored shall be permitted to remain unaltered.” All structural 
elements which are impacted by building alterations will be checked to meet the 10% load 
exception noted above. In cases where we do not meet the 10% load exception, the impacted 
members Design Capacity Ratio will be checked. In cases where Demand Capacity ratios 
show overstress, the existing elements will be strengthend to meet the requirements of the 
IBC for new construction and ASCE/SEI 41 Seismic Evaluation and Retrofit of Existing 
Buildings.

3. CODES USED FOR GENERATION OF EARTHQUAKE LOADS:

a. The International Building Code will be used to generate the earthquake loads on all new 
framing located above the existing roof structure.

b. ASCE/SEI 41 will be used to generate the earthquake loads on the existing structure, which 
is all structure located at the existing roof level and below.  IEBC Section 402.4 states “Where 
the addition is not structurally independent of the existing structure, the existing structure and 
its addition acting together as a single structure shall be shown to meet the requriement of 
ASCE/SEI 41 for earthquake loads.”

END OF COMPLIANCE METHOD TO MEET THE INTERNATIONAL EXISTING BUILDING CODE
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MATERIALS

1. NORMAL WEIGHT CONCRETE: THE FOLLOWING 28 DAY CONCRETE STRENGTHS WILL BE 
USED:

a. Slab-on metal deck.....................................................................................................3,500 psi

b. Exterior topping slabs.................................................................................................5,000 psi

c. Concrete fill within existing pipe columns...................................................8,000 to 12,000 psi

d. Concrete shear walls..................................................................................................5,000 psi

2. CMU WALLS: F’M 28 DAY STRENGTH.............................................................................2,000 PSI

3. REINFORCING STEEL:

a. Reinforcing............................................................................ASTM A615, grade 60 deformed

b. Welded and field bent reinforcing ..........................................ASTM A706 grade 60 deformed

c. Welded wire fabric ...............................................................................ASTM 185 plain, 70 ksi

4. STRUCTURAL STEEL:

a. Wide Flange Sections...........................................................................ASTM A992, Grade 50

b. Wide Flange Sections, W14x193 and heavier W14’s ..........................ASTM A913, Grade 65

c. Angles, Channels ................................................................................ASTM A3C, Fy = 36 ksi

d. Hollow Structural Sections .................................................................ASTM A500, Fy = 46 ksi 

e. Large Diameter Steel Pipe Columns .......................................................................Fy = 52 ksi

END OF MATERIALS
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PHASE III EXPANSION STRUCTURAL SYSTEM DESCRIPTION

1. EXISTING ROOF FRAMING LEVEL: 

a. General Discussion: 

1) The Expansion will be constructed above existing Exhibition Halls D and E, and above 
Parking Level 3. Columns from the Expansion will stack directly on top of the existing 
columns in these areas. Gravity and lateral loads from the Expansion will be delivered 
to the top of the existing columns. The existing columns, building foundations, and 
lateral systems were originally designed for future loads associated with an expansion.

2) New columns above the Exhibition Halls will be pipe column shapes to match the 
existing columns shapes below. New columns above Parking Level 3 will be a 
combination of pipe shapes and wide flange shapes that will bolt down to the existing 
concrete columns.

b. Existing Columns:

1) The existing columns at Exhibition Halls D and E are 36” diameter pipe columns. 
The contract documents for the 2004 expansion (Detail A/S6.0.21) show an access 
hole in the top of the column cap plate for placement of concrete in the future. It will be 
necessary to add concrete to all pipe columns located beneath the new Expansion. 
We will remove the existing cap plate to add concrete and reinforcing within the 
columns. Concrete placed within the columns will vary from 8,000 psi to 12,000 psi 
compressive strength. The concrete will extend from the Exhibition Level to a distance 
above the existing Roof Level.  Reinforcing steel placed within the columns will vary 
from 2% to 8% by volume. A steel assembly will be embedded within the concrete 
portion of the column at the transition from new column to existing column.  The steel 
assembly will ensure that the loads from the Expansion are delivered directly into the 
concrete section of the columns.  A bolted steel collar to aid in new column erection 
will be welded to the outside of the columns at the transition from new column to 
existing column..

2) The columns at grid line L-11 and N-11 will not have a new column extension above. 
These existing columns land directly on the Exhibition Level trusses over the ballroom. 
The existing trusses over the ballroom were not previously designed to carry the gravity 
loads associated with the Expansion. However, these 2 columns will be strengthened 
as noted above, because the columns will see additional lateral loading from the 
Expansion.

3) New columns above the existing concrete columns at Parking Level 3 will be bolted 
down with post-installed anchors. 

4) At the intersection of grid line BB.4-6.7 there is an existing W30x391 column placed 
above a 48” diameter concrete column.  This column supports a portion of the existing 
Speer Blade framing.  The column is supported on an existing drilled pier foundation.  
The steel column, concrete column, existing blade truss near this intersection, and the 
drilled pier at this location will require strengthening due to increased load from the 
Expansion.  Steel material will be welded to the existing blade truss at the grid 
intersection.  Steel material will be welded to the existing steel column full height.  The 
48” diameter concrete column will be enlarged with a concrete shell doweled directly 
into the existing column. Additional micro-pile foundations will be added adjacent to 
the existing drilled pier and tied together so that the micro-piles enhance the load 
carrying capacity of the foundation.
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5) There are 4 new columns at grid line F.5-2, H-2, and each side of the expansion joint 
at J-2 that will impact existing framing below.  These 4 columns support a portion of 
the new outdoor terrace. The new columns stack on existing concrete columns, which 
are supported by existing concrete post-tension transfer girders at the Exhibition Level. 
It will be necessary to strengthen the existing post-tension transfer girders to support 
the increased loading from the new terrace. The existing transfer girders can be 
reinforced internally or externally with new post tension elements or design the 
spanning elements of the multipurpose floor to columns that are not supported by the 
existing post tensioned transfer girders and strengthen the existing columns above and 
below. In each case the loading from the new floor framing may cause cracking the 
load dock slab which will require surface treatment for protection of those elements.   

c. Existing Joist Girders and Joists:

1) The existing roof structure on the south and east side of the Expansion will experience 
increased loading when compared to present day loading.  This increased loading will 
occur because snow drifts will accumulate adjacent to the Expansion.  We are 
considering different options to address the increased loading.  The options will be 
discussed with the project’s General Contractor, and we will move forward with the 
most economical solution based on General Contractor feedback.  We recommended 
that a snow study be performed for this project. Results from the study could lessen 
the load impact of drifted snow on the existing roof structure when compared to the 
drifting snow loads derived directly from the IBC.

South side of Expansion:

a. Strengthening of joist girders, joists, and roof deck will be required 
along the southern portion of the Expansion between grid lines 14.5 
and 17. Increased loading between these grid lines will occur 
because snow from the roof south of the Expansion can blow north 
and accumulate against the wall on grid line 14.5.    

b. Strengthening of joist girders, joists, and roof deck will be required 
along the southern portion of the Expansion between grid lines 18 
and 20.5.  Increased loading between these grid lines will occur as 
snow blows off of the Expansion roof and accumulates near grid 
line 18. As an alternative to roof strengthening, we may consider 
snow fences on the Expansion roof, or some alternate approach to 
keep snow build up off of the existing roof south of grid line 18.

c. Roof strengthening as noted above in “a” and “b” can be defined as 
follows: Remove the existing roofing membrane within 20 feet of the 
maximum snow buildup location.  Add a second layer of 1.5B-16 
gage roof deck to nest over the existing roof deck for strengthening.  
The first 4 existing joists which run parallel to the new exterior wall 
of the Expansion shall be strengthened.  All existing joists which are 
oriented at 90 degrees to the exterior wall of the Expansion shall be 
strengthened.  Joist girders within the above region shall be 
strengthened.  Strengthening shall include welding steel to top 
chords, bottom chords, and web members of existing joists and joist 
girders.

Alternate approaches to strengthening can be considered and will 
be discussed with the project’s General Contractor

East side of the Expansion.  Two options have been presented to address the potential 
buildup of snowdrift on the east side of the Expansion.



Colorado Convention Center
Basis of Design: 100% SD
May 15, 2019

201

Option #1 Construct a shelf to shield the existing roof from snowdrift loads:  Construct 
a steel shelf that cantilevers off of the Expansion to shield the existing roof from drifting 
snow.  The shelf extends along grid line P, from 1 to 18.  The shelf will be approximately 
20 feet wide and will be covered with 3N-16 gage galvanized metal roof deck.  The 
structural steel within the shelf will weigh approximately 35 psf + the weight of the roof 
deck.

Option #2 Strengthen existing roof members to support snowdrift loads: See above 
note “1.c” for an approach to strengthen the existing joist girders, joists, and roof deck 
on the east side of the Expansion between grid lines P and S. 

2) Access to the Expansion will bring escalators and freight elevators through the existing 
roof structure. A large escalator opening is planned just south of grid line 5. A freight 
elevator opening will be located near grid line O-6. Joist reconfiguration and the 
addition of headers will be required to frame these opening.

d. Existing shear walls above at Parking Level 3:

1) All existing shear walls at Parking Level 3 will be extended up to connect into the new 
Multipurpose Level slab. The 2004 existing drawings indicate that rebar couplers were 
installed in the top of the existing shear walls in anticipation of the Expansion.

e. Speer Blade:

1) The Expansion extends west to grid line A, and the Speer blade roof will interfere with 
the vertical extension of the stair/elevator core along grid line A between grid lines 6.7 
and 8.  It will be necessary to remove the east tails of 2 of the existing Speer blade 
trusses so that the truss tails do not interfere with the core extension.  The trusses 
along grid line 6.7 and 8 will require modification.  The existing curtain wall girts at this 
location will also require modification to allow installation of the core. 

2) New columns at grid line A-6.7, A-8, A-11, A-14.5, and A-17 will be supported on the 
top chord of the existing Speer blade trusses.  The new columns will align with the 
existing columns located beneath the existing trusses. The trusses will need to be 
strengthened below the new columns to transfer the upper column reactions through 
the trusses, and into the existing columns beneath the trusses.

3) In the D Lobby, the top of the new escalator and stair interfere with an existing steel 
brace in the exterior wall on grid line 6.7 at the Multipurpose Level. The brace will be 
removed to allow the stair and escalator to gain access to the Multipurpose Level. The 
top of the columns at grid line BB.4-6.7 and A-6.6 will be strengthened to form a 
moment frame. The moment frame will replace the lateral load carrying capacity of the 
removed steel brace.

2. INTERSTITIAL LEVEL: 

a. General Discussion: 

1) The new Interstitial Level occurs south of the expansion joint along grid line 5. It 
consists primarily of storage areas, corridors, and mechanical/electrical rooms.

b. Floor Framing: 

1) The floor slab will be 4 1/2” of normal weight concrete placed over a 2” composite steel 
deck. The metal deck will be supported by composite steel wide flange beams spaced 
at approximately 10 feet on center. The composite beams will frame to girders. 
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The girders will either hang from the Multipurpose Level framing above or will frame 
into the bottom chord of the Multipurpose Level trusses (depending on location and 
situation). Any floor framing which crosses grid line 5, P, or J will have a 4” expansion 
joint through the floor.

c. Lateral System: 

1) The Interstitial Level is braced laterally by the floor of the Multipurpose Level.

d. Exterior wall system:

1) The exterior walls at the Interstitial Level are an insulated metal wall panel (IMWP) 
system.  Structural support for the walls will be vertically spanning wide flange 
members spaced at 5’-0” oc.  The vertical wide flange members will connect to the 
Interstitial Level at the bottom, and the Multipurpose Level at the top.  These members 
will support the horizontal spanning IMWP system.  The weight of this backup system 
will be approximately 5 psf.

3. MULTIPURPOSE LEVEL: 

a. General Discussion: 

1) The new Multipurpose Level occurs primarily between grid lines 1 and 18, A and P, 
and above the helix. Uses at this level are primarily meeting rooms, pre-function, 
outdoor terrace, and back-of-house storage areas.

2) Floor Vibration; Walking Excitation Design Criteria: Vibration criteria will be in 
accordance the recommendations of AISC Design Guide 11, “Floor Vibrations due to 
Human Activity,” and ATC Design Guide 1, “Minimizing Floor Vibration.” These two 
documents represent the current industry standard with respect to floor vibration.

3) Floor structures will be sized to satisfy walking excitation accelerations for the following 
acceleration limits:

a) Meeting rooms .....................................................0.5%g-1.0%g, to be confirmed

b) Pre-function .........................................................1.5%g-2.5%g, to be confirmed

c) Outdoor terrace....................................................1.5%g-2.5%g, to be confirmed

i. Floor structures will be sized to satisfy rhythmic excitation accelerations for 
the following acceleration limits:

d) Dining areas.....................................................1.5%g to 2.5%g, to be confirmed

e) Areas subjected to rhythmic activity only .........4.0%g to 7.0%g, to be confirmed

i. The floor framing members currently shown on the Schematic Design 
documents are based on strength considerations only. These floor framing 
members have not been designed to meet any specific vibration criteria. 
There is potential for significant change in floor framing member weights 
and truss depths to meet the vibration criteria noted above.

ii. The General Contractor should carry in their price a separate line item to 
address the added cost associated with vibration criteria. The allowance 
equals a 15% increase in Multipurpose steel floor framing weight over the 
180-foot floor span bays (see the drawings for boundary).
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b. Columns: 

1) The Multipurpose Level will be supported by columns which stack on top of the existing 
columns. Columns will extend up to either the Multipurpose Level or to the Roof Level 
depending on column alignment.

2) Columns south of grid line 5: These columns will be round pipe columns spaced at 
90 feet on center in each direction. An exception to the 90 feet on center column 
spacing is at grid lines L-11 and N-11. There will not be columns at these two grid 
intersections. Pipe columns will connect directly to the new concrete placed within the 
existing pipe columns, as noted above in the “Existing Roof Framing Level” section.

3) Columns north of grid line 5: These columns will be WF columns. These columns will 
connect to the existing concrete columns using post-installed anchors.

c. Floor Slab: 

1) The new Multipurpose Level floor slab throughout the Expansion will be 4 1/2” of 
normal weight concrete placed over 2” composite metal deck. The top of the slab will 
be at finished floor elevation in all areas except for at the rooftop terrace. At the rooftop 
terrace, the structural slab will step down approximately 3’-6” to accommodate 
landscape features.  Soil will be used in combination with geofoam to accommodate 
grasses, trees, pavers on pedestals, snowmelt systems, water features, and firepits. 
The geofoam will minimize dead weight in areas where soil is not needed.  Reduction 
in dead weight reduces the structural steel tonnage throughout this area.

d. Infill Floor Framing: 

1) The Design Team has studied various framing options for the Multipurpose Level floor. 
All options considered make use of composite beams or composite joists, and the 
composite framing spans between floor trusses. The Design Team will work with the 
chosen General Contractor to pick a floor framing system that is the most cost effective 
when considering steel tonnage, slab performance, and steel erection issues

e. Floor Trusses South of Grid Line 5:

1) All framing schemes utilize primary trusses which span between the columns located 
on grid. Some options consider infill trusses, where the infill trusses span to the primary 
truss framing located on grid. Typical truss spans are 90 feet, with truss depths of 
approximately 8’-10”. There are 2 trusses along grid line L and N which span 180 feet. 
These two trusses will be approximately 19’-0 deep. In areas where interstitial travel 
access restricts the use of trusses, we will consider using built-up plate girders in lieu 
of trusses. At some locations it may be prudent to increase truss depth from 8’-10” to 
19’-0 to support the Interstitial Level directly from the truss bottom chord.

f. Floor Trusses and Framing North of Grid Line 5:

1) The trusses between grid lines 2 and 5 are spaced at 45 feet on center in the east/west 
direction. These trusses will support columns which carry the new “blade” roof above. 
The trusses support both the pre-function floor and the outdoor terrace floor. The top 
chord of the truss will need to step down at the exterior wall to account for the built-up 
floor assembly at the outdoor terrace. These trusses will be approximately 7’-4” deep.

2) Bent WF beams spaced at 10’-0” oc will span between grid lines 1 and 2.  The beams 
will step down along their span to accommodate the 3’-6” landscape recess discussed 
above.
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3) Trusses will be required along grid line 2 to deal with existing column-to-new-column 
misalignment issues.

g. Expansion Joint:

1) An expansion joint will be located within the Multipurpose floor slab along grid line 5 
and along grid line J. Above the helix (from grid lines A to D), the expansion joint along 
grid line 5 will not follow the profile of the expansion joint at lower levels. Instead of 
following the helix profile, the expansion joint will remain straight, and will follow grid 
line 5 all the way to the west exterior slab edge. This misalignment of expansion joint 
between the Multipurpose Level and the lower levels results in a cross-over of the 
building expansion joint onto two independent buildings. Slide bearing assemblies will 
be used at columns to ensure that the Multipurpose Level is connected to the 
appropriate existing building below. 

h. Lateral System:

1) South of grid line 5: Lateral system for this portion of floor is a moment resisting frame. 
Pipe columns will extend up to the top of slab or through the slab to the roof (depending 
on location). Joist girders will frame into the columns in all 4 directions. A moment 
connection will be made between the joist girder and the pipe column.

2) North of grid line 5: Lateral system for this portion of floor is reinforced concrete shear 
walls in combination with a steel braced frame. Shear walls which support the parking 
structure below will extend up and tie into the new Multipurpose floor. There is also an 
x-brace system along grid line 1 which will extend up to tie into the new Multipurpose 
floor. The existing shear walls were constructed with dowel bar splice assemblies to 
help tie the new walls into existing.

4. ROOF LEVEL: 

a. General Discussion:

1) The new Roof Level is broken primarily into 3 levels. The lowest level covers the back 
of house areas and slopes at 1/4” per foot to drain. The roof over the meeting room 
area has an east west ridge line near grid line 10.7, and slopes down to the north and 
south at 1/4” per foot to drain. The roof over the pre-function/outdoor terrace is a blade 
type structure which is similar to the existing roofs along Speer and 14th Street. The 
portion of the blade roof which is over the outdoor terrace will have a lower grid of 
framing to support an exterior soffit.

b. Columns:

1) With some exceptions, the Roof Level will be supported by columns along the north 
exterior curtain wall (grid line 3), the transition line between pre-function and meeting 
room (grid line 7), the south wall of the meeting rooms (grid line 14.5), and the south 
wall of the back-of-house (grid line 17).

2) Columns along grid line 3: These columns will be supported on Multipurpose Level 
transfer trusses which span between grid line 2 and 5. The columns will be the north 
support of the blade trusses. Columns will be round pipe shapes. Spacing of the 
columns is 45’ oc in the east/west direction. The 45-foot spacing generally matches 
the column layout of the parking structure columns below. HSS wall girts will be spaced 
vertically at approximately 15 feet oc and will frame into the east and west sides of 
each column.  Sag rods will be used to minimize the vertical dimension of the HSS wall 
girts. We anticipate approximate girt sizes equal to HSS 16x12.  Rod x-bracing will be 
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placed in 4 separate column bays, 2 bays each side of the expansion joint.  The rod x-
bracing will extend from the first horizontal girt located above the doors up to the blade 
roof structure.  The column/girt/rod brace system provides the gravity and lateral 
support for the north curtain wall. The curtain wall backup system will be designed to 
limit wind deflections to wall height/180 based on a 10-year wind recurrence interval.

3) Columns along grid line 6.7: These columns will be supported on Multipurpose Level 
transfer trusses which span between grid line 5 and 8. The columns will support the 
south end of the blade roof trusses, and the north end of the meeting room roof trusses. 
Columns will be pipe columns. Spacing of these columns is 90 feet oc in the east/west 
direction. The 90-foot spacing matches the east/west spacing of the columns at the 
Exhibition Level.

4) Columns along grid line 14.5: These columns will extend down through the 
Multipurpose Level to the existing Roof Level and will stack on the existing pipe 
columns below. The columns will support the south end of the meeting room roof 
trusses, and the north end of the back-of-house roof trusses. Columns will be pipe 
columns. Spacing of these columns is 90 feet oc in the east/west direction. The 90-foot 
spacing matches the east/west spacing of the columns at the Exhibition Level.

5) Columns along grid line 17: These columns will extend down through the Multipurpose 
Level to the existing Roof Level and will stack on the existing pipe columns below. 
The columns will support the south end of the back-of-house trusses. Columns will be 
pipe columns. Spacing of these columns is 90 feet oc in the east/west direction. 
The 90-foot spacing matches the east/west spacing of the columns at the Exhibition 
Level.

c. Roof Trusses:  

1) Blade Trusses: The blade trusses support the roof over the pre-function area, and 
cantilever over the rooftop terrace. Trusses will be approximately 10 feet deep. There 
will be a bend in the top chord of the truss approximately 15 feet south of the cantilever 
tip. The bend will allow the truss to taper to a shallower section depth at the north end. 
The shallow north end will give a thinner, blade-like appearance at the parapet. 
The top chord of the truss will support WF members which frame into the trusses at 
approximately a 10-foot spacing. Roof deck will be 3N. The bottom chord of the trusses 
will support a soffit grid of WF members at the cantilever section of the truss. 
The WF members will frame into the bottom chord of the truss, with WF member 
spacing to match the spacing of the roof members above. The exterior soffit will 
connect to the lower WF grid. Trusses will be heavier at the northwest corner to support 
the long-cantilevered feature tip of the blade. Bridging members will frame into the 
sides of the trusses at approximately 30 feet oc.

2) Meeting Room Trusses: The meeting room trusses span 210 feet from approximate 
grid 7 to grid 14.5. Truss depth at midspan will be approximately 21 feet, with the truss 
top chord sloping down to the north and south at 1/4” per foot. Trusses will be spaced 
at 90 feet oc. in the east/west direction. Bridging trusses will frame between the trusses 
at approximately 30 feet oc.  Rigging points will be located and connected directly to 
wide flange steel members located in the same plane as the bottom chord of the 
trusses.  Supplemental steel framing will be used to support the air walls.  

3) Back of house trusses: The back of house trusses span 90 feet from grid 14.5 to 17. 
Truss depth will be approximately 9 feet, with the top chord sloping at 1/4” per foot to 
drain. Bridging trusses will frame between the trusses at approximately 30 feet oc. 

4) Ceiling within the meeting room area are planned as follows:
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a) Gypsum board ceilings will have metal studs framed up to roof structure or 
horizontal framing to nearby primary structure.

b) Full height gypsum board acoustical separation partitions will be framed up to 
the roof level.

c) Suspended panel ceiling and feature ceiling GFRP will have wire hangers hung 
from the roof deck.

d. Expansion Joints:  

1) The north/south building expansion joint along grid line J will extend up through the 
Roof Level. The east/west building expansion joint along grid line 5 will not extend up 
through the Roof Level. Architectural program requirements for column locations 
precluded the addition of an east/west expansion joint through the roof. The structural 
design will account for the relative movements between the Multipurpose Level north 
of grid line 5, and the Multipurpose Level south of grid line 5. The Expansion roof 
structure will be designed to accommodate these movements without an expansion 
joint.

e. Lateral System: 

1) The north/south lateral system for the roof will be a moment frame system. The frame 
will be spaced at 90 feet oc in the east/west direction. Lateral loads from the roof will 
be delivered to the Multipurpose Level floor diaphragms. Lateral loads will be carried 
down to the foundations through the parking structure and through the Exhibition Hall 
structure. 

2) The east/west lateral system for the roof will be a moment frame system. The moment 
frames will deliver loads to the Multipurpose Level along the primary column grid lines 
3, 6.7, 14.5, and 17. Lateral loads from the roof will be delivered to the Multipurpose 
Level floor diaphragm.

5. MODIFICATIONS TO THE EXISTING STRUCTURE FOR VERTICAL TRANSPORTATION:

a. New escalators, new elevators, and a new stair will be installed in the E lobby.  Micropile 
foundations will be installed at the bases of these elements.  Structural modifications will be 
required at all levels to accommodate the new framing openings and new support conditions.  
There are new escalator pits at the Street, Exhibition, and Parking Level 3.  There are new 
elevator pits at the lower level and the Exhibition Level. Structural modifications will include 
steel, CIP concrete, and precast concrete removal and rebuild.

b. New escalators and stairs will be installed in the D lobby.  Modifications to steel framing will 
be required at the Street Level, Exhibition Level, and Roof Level. There are new escalator 
pits at the Street and Exhibition Level.  Steel modifications will also be required at the 
Exhibition Level to receive the escalator from below.  Modifications will include steel and CIP 
concrete removal and rebuild. There will be some strengthening required at the Exhibition 
floor to support the new escalators and stairs.

c. A new elevator will be installed in the D lobby.  Modifications to steel framing will be required 
at the Street Level to receive an elevator pit.  Modification will include steel and CIP concrete 
removal and rebuild.

d. There are existing stairs/elevators cores near grid line Q-4.5, I-4.5, and A-7.  These 
elevators/stairs will be extended up to provide access to the Multipurpose Level

e. Two new exterior stair towers will be installed north of grid line 1.  New drilled pier foundations 
or micro-pile foundations will be used to support the new towers. 
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END OF PHASE III EXPANSION STRUCTURAL SYSTEM DESCRIPTION
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HVAC AND PLUMBING
Colorado Convention Center | Basis of Design

1. APPLICABLE CRITERIA

a. This narrative is intended to represent a schematic design level of information to confirm the 
cost and direction of the HVAC and plumbing systems. 

b. These documents are 50% schematic design and are intended for the plumbing and HVAC 
systems to be design build. Plumbing and HVAC contractor shall review and incorporate all 
design documents including but not limited to architectural, structural, landscaping, civil and 
food service plans and specifications/narratives for a full working system.  Plumbing and 
HVAC contractor shall be engineer of record.

c. The entire building HVAC and plumbing systems shall be designed in accordance with the 
following:

1) Plans.

2) ASHRAE 111-2008 Standard entitled "Measurement, Testing, Adjusting, and Balancing 
of Building HVAC Systems".

3) ASHRAE 62.1-2010 Standard entitled "Ventilation for Acceptable Indoor Air Quality".

4) ASHRAE 55-2004 Standard entitled "Thermal Environmental Conditions for Human 
Occupancy".

5) ASHRAE 90.1-2007 Standard entitled "Energy Standard for Buildings Except Low-Rise 
Residential Buildings".

6) LEED Scorecard.

7) Other ASHRAE Standards as are reasonably applicable to the project.

8) Applicable plumbing, gas, energy, building, and other codes.

9) National Fire Protection Association criteria latest version.

10) SMACNA Sheet Metal Contractors Association Standards for Duct Construction.

11) ASME - American Society of Mechanical Engineers.

12) ASTM - American Society of Testing and Materials.

13) AWWA - American Water Works Association.

14) ULC - Underwriters Laboratories.

15) Denver Code with Amendments.

2. HVAC CRITERIA

a. Design Conditions:

1) Elevation:  6000 ft.

2) Summer:

a) Outdoor Design Temperature: 91.4F dry bulb
59.9F wet bulb

b) Indoor Design Temperature: 72F

3) Winter:

a) Outdoor Design Temperature:- 10F
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b) Indoor Design Temperature:  68°F

4) Relative Humidity:  Not Directly Controlled

3. MECHANICAL SYSTEM SUMMARY

a. The existing Convention Center underwent a major remodel in 2004 which doubled the size 
to its current size of 2.2 million gross square footage.  The addition extended the original 
building to the North and was planned for a future multi-use flex space to be placed on the 
roof as now shown on the plans. The floor of the multi-flex space is elevated off the roof 
creating an interstitial space. Most of this interstitial space will be enclosed by the floor of the 
expansion and by new walls which will create an enclosed environment.  This area is to be 
heated using heating hot water unit heaters. The southernmost portion of the expansion floor 
will extend over the existing main air handlers that serve the existing Convention Center 2004 
remodel. Even though the floor will extend over these existing air handlers, the sides of the 
interstitial space will be open. 

b. The existing equipment and systems currently installed on the existing roof that will be 
covered and walled off, enclosed, must be replaced with new equipment installed on the new 
roof of the expansion.  Here, the mechanical and plumbing equipment, (e.g. ductwork, piping, 
etc.)  connected to the existing equipment must also extend to the new roof to the new 
equipment. The area which is to be covered but open on the sides is to be treated differently. 
Here, to prevent short circuiting of air, the exhaust from the existing air handlers serving the 
existing Convention Center’s 2004 expansion must be ducted from each unit to the drip line 
of the expansion.  Additionally, there are two architectural structures concealing four built up 
mechanical rooms (two mechanical rooms per one structure) that will be too close to the new 
expansion. Due to the proximity of the expansion, the relief/exhaust air systems inside three 
of the built-up mechanical rooms must be modified. The relief/exhaust air of each of these 
rooms must be relocated from the side of mechanical rooms to the roof.  New exhaust 
penthouses are to replace the existing side air relief air fans and the existing exhaust/relief 
dampers are to be sealed. 

c. To avoid interruption of the operations of the existing Convention Center, ALL equipment 
currently installed on the existing roof must be replaced with new equipment first then tied 
into existing systems before removal of the existing system. All new equipment shall be per 
current code. All connections into the existing shafts/ducts are to be scheduled and must not 
interfere with the owner’s operation. The interstitial space is to be heated for freeze protection. 
Piping subject to freezing outside any treated areas are to be heat traced using a self-
regulating system.

d. New exhaust and make-up air systems are to be installed to service the new hoods in the 
new kitchen and the existing hoods in the existing kitchen (the existing kitchen will be 
underneath the new expansion). Each make up air system is to have cooling, via swamp 
coolers, as well heating capability. Modulating dampers shall be installed at all new kitchen 
hood exhaust connections.  Exhaust fans and corresponding make up air systems shall be 
equipped with variable speed drives and modulating control systems. 

e. Defined in the architectural and mechanical plans are existing areas inside the existing 
Convention Center which are to be remodeled.  The scope of work is to not only include the 
expansion and remodeled areas shown on the drawings but also those mechanical HVAC 
and plumbing systems effected by those areas. Diffusers and ductwork are to be modified to 
match the new architectural drawings. The existing Convention Center including the existing 
kitchen is to remain open during construction. Measures shall be in place as to not interrupt 
or alter conditions in the existing Convention Center throughout construction.

f. Chilled and steam is generated by Xcel in the original central plant, now owned by Xcel, on 
the far side of the roof.  Steam and chilled water supply and return lines are to connect into 
Xcel’s central plant and are to extend to the new mechanical room located in the interstitial 
space to new heat exchangers.  A new chilled water pumping system shall distribute chilled 
water from the chilled water heat exchanger to new 10 row chilled water coils in each new air 
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handler. A new heating hot water pumping system shall distribute heating hot water from the 
new steam-heating hot water heat exchanger to new 2 row heating hot water coils in each air 
handler and to each VAV box.  ALL VAV boxes are to have a two-row heating hot water coil.  
Condensate shall be cooled in a holding tank and discharged. All work, including connecting 
into Xcel’s central plant, extending steam and chilled water lines, returning condensate, heat 
exchangers, control of each, and distribution, etc. shall be included in this scope of work.

g. The HVAC and plumbing systems are design build.  The 50% schematic design narrative and 
drawings are complementary and are incomplete.  The contractor must include all relative 
work with the architectural, food service and structural drawings and visit the site to fully 
understand the scope of work and is to include all necessary material and labor to complete 
a working system. Upon the issuance of the 50% schematic design documents, the food 
service equipment was being solidified and may not match the HVAC schematic design. This 
contractor must include all relative work associated with the food surface schematic design, 
including but not limited to multiple hoods, dishwasher exhaust etc. All hoods are to be self 
compensating with a make-up air system capable of cooling as well as heating the make-up 
air to within 10 degrees of room temperature. Modulating dampers are to be installed at each 
new hood connection.  These dampers are to be used as isolation dampers when the hood 
is not in service or during room smoke control. Damper is to remain open during local hood 
fire and Ansul release.

h. The successful contractor shall be the engineer of record. 

i. By contract this project is to achieve LEED Gold.  The HVAC and plumbing contractor shall 
include necessary equipment and material defined in the LEED scorecard to achieve LEED 
Gold. To this end, the mechanical contractor is to price custom HVAC air handlers with a 
direct evaporator water cooling system in the return air system before a heat wheel as base 
bid, refer to scheduled HVAC equipment. It is the intent to precondition the outside/return air 
before the cooling coil.  Contractor shall provide alternate pricing for standard rooftop 
equipment without a direct evaporator/heat wheel, refer to schedule for alternate.

4. LIFE SAFETY SYSTEMS SUMMARY

a. The expansion and interstitial space are a high rise and areas within are subject to all high-
rise requirements including smoke control.   All new stairs and stairs being extended are to 
be pressurized. All new elevators and elevators being extended exceeding 75 feet in travel 
distance are to be pressurized. All corridors within the interstitial space are to be pressurized. 
All enclosed spaces in the interstitial space and all enclosed areas on the main level are to 
have smoke control.  All make up air is to be sized at 80% of exhaust and is to be induced 
into the space using make up air fans at an elevation at floor level or within six feet of floor 
level at no more than 200 fpm.

b. There are to be no changes to the existing smoke control systems serving the existing 
Convention Center.

c. The existing Convention Center’s 2004 expansion and original building life safety system 
including smoke control is currently served from the existing Building Management Control 
System.  ALL life safety systems are to be removed from the BMS and controlled by a new 
fire alarm system.  This work is to be conducted while the building is occupied.  The fire alarm 
system shall be operational throughout.  Coordination with the fire department and building 
owner is a must.

5. PLUMBING SYSTEM SUMMARY

a. Domestic Water System

1) A new water pumping system shall be installed at the lower level near the existing 
water meter serving the 2004 expansion and shall connect into the existing domestic 
water riser.  The new pump(s) shall supply 60 psi water pressure to the expansion and 
shall augment the existing event level and exhibit hall space.  
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2) Extend the existing domestic water line to the interstitial space and flexiable use area 
and distribute throughout.  Refer to new food service drawings for new kitchen 
requirements.  

3) Install shut off valves and seal water tight at major branch lines and all unused 
domestic water lines serving existing food court area which is to be removed.  Refer to 
architectural drawings for location. Do not use valves as shut off devices.

4) Hot water will be provided by new point of use electric water heaters for the new food 
service areas and restrooms. Long runs of hot water will utilize recirculation systems

5) Existing Convention Center is to remain operational throughout construction.  Make 
provisions to maintain operation of existing services.  Connection into mains is to be 
scheduled off hours.

6) Refer to landscape drawings for area of landscaping and irrigation requirements. 
Assume irrigation will be provided off the new water main fed from the booster pump. 
Provide a new water line with a reduced pressure backflow preventer to serve area.

b. Sanitary Sewer System

1) Install a new sanitary system in accordance to architectural and food service drawings. 
Extend a new grease waste from the new kitchen to a new grease interceptor located 
near the existing loading dock and discharge from the new grease interceptor to the 
existing 7’-0 diameter, 15-foot-deep sump. Grease waste from the expansion to the 
interceptor shall be heat traced.

2) Each new elevator hoist way and the hoist way serving an existing elevator being 
extended shall have a new sump pump and piping system. 

3) The upper most parking structure is currently open to daylight and piped to storm.  
Approximately half of the upper parking deck will be covered by the expansion. The 
drainage system serving the now covered parking deck must be now piped to sanitary.

4) Install a new drain routed to a new 500 gallon holding tank for emergency oil 
containment at the new transformer vault in accordance to local jurisdiction.

5) Extend all existing vents that terminate at the existing roof below the footprint of the 
new addition up to above the new addition roof line.

6) All new escalator pits shall have a drain routed to a point of use oil interceptor and will 
then connect indirect to the sanitary.

c. Storm Sewer System

1) The existing storm system has a controlled drain system consisting of a controlled 
drain, a primary drain and an overflow drain and is to be maintained throughout 
construction.  The new roof drainage system serving the new blades and expansion 
roof(s) are also to have a controlled drainage system consisting of controlled, primary 
and overflow drains to match the existing.  

2) The existing primary and overflow drainage system near the southern edge of the 
expansion which will be in the interstitial space and covered by the floor of the 
expansion is to be extended past the new demising walls. 

3) The existing blade roof drainage that currently spills to the existing roof will be rerouted 
in to hard connect to the existing storm system.

4) Split slab dual body primary and overflow drains serving the terrace shall be used.

d. Natural Gas System

1) There is an existing 8” low-pressure gas line currently on the roof near the expansion 
site. Based upon the new kitchen requirements, additional mechanical gas loads, BBQ 
grille connections and new fire pits on the terrace, it is anticipated that the existing gas 
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line will not be adequate and a new gas main will be required.  Install new low-pressure 
gas piping from the existing meter location and reset the existing meters for the 
additional gas load.

e. Fuel Oil System

1) Install a new remote fill oil system to serve the new generator.  Fuel oil system shall 
be installed with overfill, alarms and indicators as required by local jurisdiction. All 
piping shall be double wall, suitable and in accordance with fuel oil requirements.

f. Miscellaneous plumbing items

1) Provide one hose bibb and drain at 8 points along the Service Corridor wall of the Multi-
Function Room.

2) Provide a hose bibb and drain in floor utility boxes in 3 locations along the west wall of 
the Room, with one ¾” valve and two auxiliary drains (one for the plumbing 
compartment and one for the electrical compartment. 

3) Provide compressed air and gas at 8 points along the wall and in 3 floor utility boxes. 
Assume a new compressor to serve these outlets

4) Provide 3 hose bibbs for the new terrace area

5) Provide 4 roof hose bibbs

g. Rainwater harvesting

1) Provide a complete rainwater harvesting system. This system will integrate filtration, 
storage, distribution and treatment functions required by commercial facility end use 
applications, utilizing rainwater as the primary source water. The intended use of 
rainwater in the Colorado Convention Center Convention Center project includes: 

a) Irrigation

2) The complete system will provide the following:

a) Inlet pre-filter

b) Main storage cistern (12,000 gallon estimate)  located above ground in the base 
of the helix. Overflow from the tank to be piped to the existing below grade storm 
system

c) Specific equipment in the main storage cistern 

d) Transducers for system intelligence

e) Anti-vortexing strainer

f) Submersible transfer pump 

g) Multi-stage centrifugal pumps with Variable Frequency Drive

h) Hydro-pneumatic Tank

i) Water strainer and filtration unit

j) Water treatment

k) Rainwater system controller incorporating a Programmable Logic Controller 
(PLC) w/ touch screen (HMI)

3) GENERAL DESCRIPTION: The rainwater harvesting designed and manufactured to 
treat and distribute water stored from a water storage tank. Rainwater shall be pumped 
from the cistern via a submersible transfer pump to a buffer/day tank and then out to 
end use via duplex booster pumps. The control station (located on a skid inside the 
building) will then pressurize water through the filtration and water treatment system to 
the feed points The control station will pump water from cistern via dedicated 
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submersible transfer pump. The supply pump shall be operated with a constant 
pressure control and VFD. Upon pressure drop in the system, the pump will 
automatically start to maintain the system set point pressure. When the tank float 
sensor signals low water in a tank, it will open a solenoid valve that will augment 
providing domestic water by-pass to serve the irrigation.

6. SPECIFICATIONS

a. Hydronic Piping

1) Pipe Work

a) Piping:

i. Piping to be Schedule 40 black steel with screwed joints on sizes 2" and 
smaller and welded on sizes 2½" and larger.

ii. Grade and valve all heating water piping with 3/4-inch hose end valves to 
permit complete drainage of the system.  Vent all high points and equipment 
rooms as necessary with automatic air vents piped to convenient drain.  All 
high points in system outside of equipment rooms with combination 
automatic/manual air vents are to be installed as required to relieve air in 
the system.

iii. May be Type "K" copper for all buried lines using wrought copper fittings 
and 1100 solder.  For non-buried piping use Type "L" copper, wrought 
copper fittings, and 95-5 solder.

iv. For drain pan piping, not buried, use Type "M" copper, wrought copper 
fittings and 95-5 solder.  For buried drain pan piping, use Type "L" copper, 
wrought copper fittings, and 95-5 solder.  All buried pipe shall be surrounded 
with four inches of clean sand.

v. Provide isolation valves in all pressurized piping at each riser and each 
piece of equipment.  Provide balancing valves at each piece of equipment.

b. Air Distribution

1) Materials and Equipment

a) General:

i. Sizes shown on the drawings are inside (sheet metal) duct dimensions.  All 
ductwork shall be constructed of sheet-metal, furnished and installed in 
accordance with SMACNA.

2) Install low velocity flexible ducts acoustically insulated flexible duct, consisting of inner 
core of perforated one-ply corrugated duct, one-inch thick insulation and vapor barrier 
cover at each supply register.

3) Round duct connectors to be factory fabricated galvanized for insulated ducts, steel 
adapter plate on glass fiber ducts, butterfly damper and quadrant operator on all 
applications (except variable air volume systems upstream of variable air volume box).

4) Flexible connections to be 24 oz. per yard, UL approved material.

5) Provide turning vanes on all rectangular elbows.

6) Opposed blade dampers for duct splits and where shown to be:

a) Steel or aluminum construction with worm drive operator.  Screwdriver slotted 
shaft, factory assembled.
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7) Fire dampers, UL label, to have 1-1/2 hour fire rating, with sleeve where construction 
fire rating requires.  To meet NFPA 90 A requirements.  Shutter, curtain type blades 
and replaceable fusible link.  Use Type "B" dampers at all locations where space 
permits or Type "C" dampers for round or oval ducts.  Use Type "A" dampers only 
where space will not allow Type "B".

8) Smoke dampers, UL label UL555S class II and meet pressure requirements for the 
smoke exhaust systems.

9) Duct liner inside the duct.

a) Insulate all supply ducts, return ducts, outside air intake ducts, and any other 
ducts called for on the plans with one inch thick, two pound density, monolithic, 
long glass fiber duct liner.

c. Insulation
All insulation thicknesses shall at least meet the minimum ASHRAE Standards.

1) Piping and Equipment

a) Domestic Cold-Water Pipe, Valves, and Fittings:

i. Insulate with UL approved, flame resistant, white, vapor barrier jacketed, 
glass fiber Snap-On Insulation ½ inch thick.  Insulate valves and fittings with 
glass fiber blanket insulation and premolded PVC cover.

b) Domestic Hot Water Pipe and Fittings:

i. Insulate all domestic hot water supply lines and circulating water lines with 
UL approved, flame resistant, white, all service jacketed, glass fiber snap-
on pipe insulation ½ inch thick on pipes up through ¾”.  Provide 1” insulation 
on 1” to 2” pipe and 1 ½” on all pipe over 2”.  Insulate fittings with glass fiber 
blanket insulation and pre-molded PVC covers.

c) Roof Drain Leaders:  Insulate all lines and fittings, which are not buried, same 
as domestic cold-water piping.  No insulation required on buried lines.

d) Heating Piping, Pipe, Valves, and Fittings:

i. Insulate with UL approved, flame resistant, white, all service jacketed, glass 
fiber blanket, insulation and pre-molded PVC covers (covers to be UL 25/50 
rated).

d. Plumbing Piping

1) Water Piping Materials

a) Water Service:

i. Provide in accordance with Water Department.

ii. All pipe outside the building four inches and larger to be Class 250, 
cement-lined, cast iron or ductile iron of manufacturer's recommended 
thickness class, mechanical joint or push-on joint; three inches and smaller 
to be Type "K" copper with wrought copper fittings and hard solder with a 
minimum melting point of 1,100°F.

b) Piping (Inside Building):

i. Buried lines, Type "K:  copper tube, wrought copper fittings, and 1,100°F 
solder.
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ii. Non-buried lines, Type "L" copper water tube, wrought copper fittings, and 
95-5 solder.

2) Soil, Waste, Vent, and Storm Piping Materials

a) Materials: Soil, Waste, and Vent Piping (Inside Building)

i. Lines buried below ground to be standard weight, C.I. soil pipe and fittings, 
Class 50 ductile iron pipe and fittings, or hubless C.I. with C.I. couplings for 
below grade.

ii. Waste lines above ground to be standard weight C.I. soil pipe and fittings or 
hubless C.I. soil pipe and fittings.  Up through 2-1/2 inches may be standard 
weight galvanized steel pipe with black C.I. drainage fittings.

iii. Vent lines above ground to be standard weight C.I. soil pipe and fittings or 
standard weight galvanized steel pipe with 150 pound galvanized malleable 
iron fittings for lines two inches and over and black C.I. 125 pound SWP 
fittings for lines 1-1/2 inches and less.

iv. Waste lines at concessions maybe PVC with plenum rated insulation for 
corrosion control.

v. Provide trap primers at each floor drain and floor sink.  Primers may be 
connected to flush fixtures or be stand alone.

b) Storm Drain Piping Materials - Inside A: Drainage pipe and fittings above ground 
to be standard weight galvanized steel pipe with black (C.I. drainage fittings, 
DWV copper drainage pipe and fittings with 50-50 solder or standard weight C.I. 
soil pipe and fittings.  All drains within the Convention Center, when 
underground, shall be standard weight C.I. soil pipe and fittings, Class 50 ductile 
iron pipe and fittings, or hubless C.I. with C.I. couplings for below grade.

3) Gas Piping

a) Piping:  Schedule 40 black steel pipe, 150 pound malleable iron screwed fittings 
on above ground pipe, welded fittings on concealed pipe and pipe located in 
return air plenums, and welded fittings with all piping coated and wrapped on 
buried pipe.

b) Provide regulators to reduce to equipment pressure at each piece of equipment 
or area.  Vent regulators to outside.

4) Fixtures and Equipment

a) Fixtures:

i. Secure fixtures to walls and floors or countertops in accordance with 
manufacturer's rough-in requirements and form a rigid installation.

ii. All pipe at the fixtures which may be exposed to view shall be brass chrome 
finish, finished with chrome escutcheons where they project from walls and 
floors.

iii. Stop valves shall be furnished and installed at all fixtures, for all equipment, 
and at rough-in locations.

iv. Vacuum breakers shall be provided at all outlets with hose connections.

e. Test and Balance
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1) Testing

a) Test all drain and waste lines with standing water test of twelve feet of head, 
held long enough to inspect each joint.

b) Test all water piping, before connecting to units, at 150 psig hydrostatic 
pressure.

c) All tests required by code must be done before covering to the satisfaction of 
the local authorities having jurisdiction.

d) Test smoke management system.

2) Balancing

a) At the completion of the installation, the mechanical systems shall be adjusted 
and balanced by an independent balancing firm specializing in this work, with a 
Registered Professional Engineer in charge of the work.

b) Furnish and install such items as thermometer wells, pressure test clocks, 
access doors, etc., as required to allow tests and adjustments to be made.

c) Adjust and balance all air and water systems.  Check, adjust, and balance all 
systems to meet the design conditions, and tabulate all information on 
acceptable forms.  All systems shall be checked for proper performance during 
design conditions, both heating and cooling.

f. Building Management System/Temperature Controls

1) The existing building management system is a Honeywell Niagara direct electronic 
control DDC system and it is to remain in complete service during construction.  A new 
front end is to entail the existing building as well as the new expansion.  After 
completion only one BMS system shall operate the entire Convention Center as a 
whole.  The existing system is to remain operational until the new system is active. It 
is not necessary to maintain the existing Niagara system; however, the entire system 
control system is to be fully interrogated, seamless and function as a whole system 
under one front end.  Any new system shall have prior approval of the building owner. 

2) The system shall consist of programmable control modules at the equipment, building 
control modules as needed and a PC computer front end with the ability to 
communicate over a local area network.  All air handlers will have 2-way control valves.

3) The building management systems will be easily programmable to provide flexibility for 
intermittent use of the facility.  Programming will be incorporated to maximize energy 
efficiency within the facility.  The system shall control the major pieces of equipment, 
fan coil units, VAV boxes, snowmelt, thermostats, CO sensors and RH sensors. 
Plumbing sumps and pumps, emergency generator(s), associated fuel fill and the 
interstitial space shall be monitored and controlled. Individual rooms conditioned with 
baseboard heater, or unit ventilator having local thermostats shall not be monitored or 
controlled by the BMS. Heat trace shall be self-regulated and monitored by the new 
BMS system.

4) Provide a smoke control panel with appropriate graphics adjacent to the fire alarm 
panel.  This system shall provide the Fire Department with the capability to determine 
what portion of the system is in automatic mode and allow them to control the system 
manually.

5) Lighting and temperature shall be controlled by remote Ipad.

6) BMS to monitor each electrical panel per LEED enhanced metering requirements.  
Each electrical panel has one meter for BMS connection.

END OF HVAC AND PLUMBING 100% SCHEMATIC DESIGN NARRATIVE
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ELECTRICAL SYSTEMS
Colorado Convention Center | Basis of Design

ELECTRICAL POWER SYSTEMS
The Colorado Convention Center Expansion Program This project consists of the design of of addition 
at the Colorado Convention Center located in Denver, Colorado. It includes an 80,000 square foot multi-
function space, 60,000 square feet of pre-function and registration space, a 50,000 square foot rooftop 
terrace, a 26,000 square foot kitchen, back-of-house space, 30,000 square feet of storage space and other 
support space. Remodel of the existing B, D, E and F lobbies is included as well as improvements to the 
interior and exterior wayfinding.

The new roof top occupied space will be greater than 75 feet above the Fire Department access. The 
addition will be required to meet the high-rise requirements of the 2015 IBC and IFC including City and 
County of Denver Amendments.

The electrical work will be coordinated with architectural, civil, structural, mechanical, plumbing, lighting, 
food service, vertical transportation, audiovisual, telecommunication, security and other division 
requirements. Coordinate electrical requirements with all information included in schematic design 
document.

The sizes, capacities and quantities of the equipment listed are for budget estimating purposes and are to 
be considered preliminary and not complete. All distribution, devices, wiring, etc are not fully defined but 
should be anticipated and included in costs as required for a fully opperational system.

This Colorado Convention Center is currently certified LEED Gold under the Existing Building Operation 
and Maintenance (EBOM) rating system. The expansion is seeking LEED-NC Gold. The project is currently 
registered under LEED for New Construction and Major Renovation v2009.

1. EXISTING ELECTRICAL SERVICE

a. The existing facility is fed from (10) existing Xcel Energy transformer vaults. Each existing 
transformer vault contains (3) Xcel Energy service transformers. (6) transformer vaults are 
rated 480V3PH and (4) are rated 208VPH. (5) of the existing transformer vaults are located 
on the original east side of the building and (5) are located on the 2004 expansion west side 
of the building. Main electrical rooms are located adjacent to or above each Xcel Energy 
transformer vault. Power is distributed from the main electrical rooms to electrical rooms 
containing distribution boards and panelboards.

2. ELECTRICAL SERVICE

a. A new 480V Xcel Energy transformer vault (minimum size 35ft x 24ft x 18ft) will be provided 
at street level near the parking garage guard shack. (6) 4” rigid steel conduits encased in 3” 
of red concrete (36” steel bends minimum) will be provided from the Xcel Energy transformer 
vault to the property line in the direction of the manhole in Champa Street. Conduits will be 
used for Xcel Energy primary feeder routing. Transformer vault will be built and fitted to meet 
the Xcel Energy Vault Specifications for Network Generic Vaults.

b. A new normal power main electrical room will be located near column lines C/7 on the 
Interstitial Level. Two (2) 4000A, 480Y/277V concrete encased service feeders to meet NEC 
230 will be routed from the street level transformer vault, up through the center of the parking 
garage helix, to the new normal power main electrical room. Required separation between 
service feeders will be provided. This room will include two (2) new 480Y/277V electrical 
services feeding two (2) new 4000A, 480Y/277V main switchboards (HMSB-7 and HMSB-8). 
The service entrance equipment will be low voltage draw-out metal clad switchgear with 
Digitrip RMS trip units and IQ Analyzer to match existing. Each will be provided with a 100% 
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rated main circuit breaker, 100% rated feeder circuit breakers and an integral surge protective 
device.

c. A new emergency power main electrical room will be located near column lines C/7 on the 
Interstitial Level. One (1) 5000A, 480Y/277V concrete encased service feeder to meet NEC 
230 will be routed from the street level transformer vault, up through the center of the parking 
garage helix, to the new emergency power main electrical room. Required separation 
between service feeders will be provided. This room will include one (1) new 480Y/277V 
electrical service feeding one (1) new 5000A, 480Y/277V main switchboard (EHMSB-2). The 
service entrance equipment will be low voltage draw-out metal clad switchgear with Digitrip 
RMS trip units and IQ Analyzer to match existing. Each will be provided with a 100% rated 
main circuit breaker, 100% rated feeder circuit breakers and an integral surge protective 
device.

d. Power is distributed from these new main electrical room to three interstitial level electrical 
rooms (north, south and emergency) containing distribution boards, panelboards and 
transformers.

e. Minimum interrupting and withstand ratings based on an available fault current of 150,000A 
RMS from the utility vaults will be provided.

f. Bus bars in all distribution equipment will be copper.

g. The electrical system will be designed with 20% space and capacity for future additional 
circuit breakers and switches.

h. Provide metering to meet LEED EAc5 Measurement and Verification (v4 path) requirements. 
Refer to sustainability narrative for information.

3. EXISTING EMERGENCY ELECTRICAL SERVICE

a. The existing facility is fed from (2) existing 1500kW diesel generators. One existing generator 
is located on the roof of the original east side of the building and includes an integral day 
tank. Its fuel tank is located at grade level. The second existing generator is located at grade 
level in the 2004 expansion west parking garage helix. It includes an integral day tank and 
remote fuel tank. Each generator feeds a main emergency distribution board.

4. EMERGENCY ELECTRICAL SERVICE

a. A new 3500kW generator will be located in a new generator room on street level along 
Champa Street. It will comply with the 2015 IFC and City of Denver amendments. An integral 
day tank and a new fuel storage tank to meet required run time requirements in a 2-hour rated 
enclosure will be provided. Nosie will be reduced to 88dB maximum at the property line.

b. The new generator will be provided with (2) 100% rated output circuit breakers and the 
following distribution equipment: 1) 4500A to feed new emergency distribution switchboard 
“EHDSB-2” and 2) 600A to feed new emergency distribution switchboard “EHDSB-3”.

c. A new 10kW, 208Y/120V UPS with 15 minutes of battery backup and distribution will be 
provided for the Fire Command Center (FCC) equipment and 4 hours of battery backup for 
the Radio Enhancement System (RES) head end and antennas.

d. (15) new 5kW UPS units with 15 minute of battery backup to be utilized to feed smoke control, 
lighting control and associated communications equipment in IDF closets or as located in 
mechanical or electrical spaces.
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e. Emergency power will be provided for mechanical equipment, elevators, escalators(?), a 
100HP fire pump, life safety lighting, fire alarm, security, etc. as required. (snowmelt?)

f. Bus bars in all distribution equipment will be copper.

g. The electrical system will be designed with 20% space and capacity for future additional 
circuit breakers and switches.

h. Provide metering to meet LEED EAc5 Measurement and Verification requirements. Refer to 
sustainability narrative for information.

5. ELECTRICAL DISTRIBUTION

a. All panelboards will be fully rated to handle available fault current. Series rating of breakers 
and panels is not acceptable.

b. Panelboards will be pre-assembled, bolt-on circuit breaker type with door-in-door hinged 
covers. Panelboards will be provided with copper bus bars (phase, neutral and ground). All 
flush mounted panelboards will have five (5) spare 3/4” conduits stubbed into ceiling space 
above and two (2) spare 3/4” conduits stubbed into ceiling space below where applicable.

c. Bus bars in all distribution equipment will be copper.

d. Life safety panelboards will include an integral surge protective device.

e. The electrical system will be designed with 20% space and capacity for future additional 
circuit breakers and switches.

f. Provide metering to meet LEED EAc5 Measurement and Verification requirements. Refer to 
sustainability narrative for information.

6. BUILDING WIRE AND CABLE

a. All feeders and conductors will be copper. Minimum conductor size is #12 AWG. All feeders 
and conductors will be in conduit. MC cable is not allowed.

b. All 120V, 20A circuits longer than 75’ will be #10 AWG. All 277V, 20A circuits longer than 
150’ will be #10 AWG.  Or as required for voltage drop.

c. #10 AWG and smaller wire will be solid conductor except for motor circuit feeders. #8 AWG 
and larger and motor circuit feeders will be stranded conductors. Building wire will be 
insulated with THHN/THWN or XHHW insulation, rated 600 volt.

d. Factory applied insulation for color coding will be utilized for appropriate system voltages and 
phase identification.

e. Terminations will be hydraulic compression type, with two-hole lugs. Mechanical lugs are not 
acceptable except at breakers where compression fittings are not possible.

f. UL rated fire seals will be provided when passing through fire and smoke rated partitions.

7. GROUNDING AND BONDING

a. All service equipment, conduit systems, supports, cabinets, equipment, fixtures, etc., and the 
grounded circuit conductor will be properly grounded in accordance with the latest issue of 
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the NEC and local electrical code. Bonding jumpers, grounding bussings, clamps, etc., will 
be provided for complete grounding.

b. A separate grounding conductor, securely grounded on each side of all raceways containing 
sections of plastic, fiber or flexible raceway will be provided. It will be sized in accordance 
with the latest issue of the NEC.

c. A green grounding jumper from the ground screw to a box grounding screw or clip will be 
provided for all grounding type devices. Insulated wire will be used.

d. A minimum 20”L x 4”H x 1/4”D ground bar will be provided in all new electrical and technology 
rooms. They will connect back to the existing grounding system via copper wiring.

e. All grounding will be in accordance with NEC Article 250.

8. CONDUIT

a. Conduits will be of size required by the NEC and will be installed according to the NEC. 
Conduit will not be routed in slabs.

b. Rigid Conduit, Intermediate Metal Conduit or Electrical Metal Tubing

c. Rigid galvanized steel conduit will be provided where exposed to physical damage.

d. EMT conduit will be provided for other indoor, dry locations. Steel set-screw fittings will be 
provided. Compression fittings will be provided for wet areas.

e. Flexible metal conduit will be provided for final connections to equipment with maximum 
length of 6 feet, where vibration is encountered or as required. All flexible connections 
exposed to wet or weather will be made with liquid tight flexible metal conduit.

f. Schedule 40 PVC conduit may be used underground.

g. Steel conduits in contact with earth or a vapor barrier will be PVC coated.

h. Conduit systems will be concealed in areas (other than mechanical and/or electrical rooms) 
where studs and drywall are provided. Conduit will be concealed in stairways and other similar 
spaces. Exposed conduit in finished areas will not be allowed. All proposed exposed conduit 
must be coordinated and approved by architect and engineer prior to installation.

9. BOXES

a. Boxes will be installed and supported in accordance with the NEC.

b. Four-inch square or octagonal, zinc coated sheet steel boxes.

c. 3/8 inch no-bolt fixture studs will be provided for fixture outlets.

d. Covers will be set to come flush with finished walls.

e. Utility or sectional switch boxes will not be used.

f. Mounting heights and locations of all receptacles will be verified prior to installation. 
Receptacles will be located to clear counters, benches, baseboards or fin tube heaters, etc. 
or as required to service equipment.
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g. All outlet boxes and exposed conduit will be corrosion protected.

h. Pull boxes and junction boxes will be installed above accessible ceiling and will be exposed 
in unfinished areas only.

10. IDENTIFICATION

a. Engraved plastic laminate nameplates will be provided for all switchgear, switchboards, 
disconnect switches, circuit breakers, push buttons, pilot lights, panelboards and system 
equipment cabinets. Background color of plates will be: Normal Power – Black/White Letters, 
Emergency Power – Red/White Letters

b. Tape labels will be provided for identification of individual receptacles and switches. They will 
indicate associated source panel board and circuit number.

c. Identification labels will be installed on exposed and concealed accessible conduits and on 
concealed inaccessible conduits within three feet of becoming accessible.

d. Each conductor will be labeled with source, voltage, circuit number and phase where installed 
with multiple other power or lighting conductors in the same enclosure.

11. TRANSFORMERS (600V OR LESS)

a. Transformers will be two winding type for each phase, with silicon steel cores, aluminum 
windings in compliance with NEMA ST-20. All transformers will be DOE 2016 rated.

b. Transformers will have 115°C class insulation with four taps at 2 ½ percent rated at full 
capacity of the high side winding.

c. Site or manufacturer insulation resistance testing will be provided specific for each 
transformer.

d. Step-down transformers will be mounted on concrete pads or suspended from structure. They 
will be installed so that removal can be facilitated without removing any other conduit or 
equipment in the room.

e. Electrical rooms containing dry type transformers will be properly ventilated.

12. DISTRIBUITON EQUIPMENT

a. Distribution switchboards will be self-supporting structures with copper bussing, AIC ratings, 
equipped with 100% rated insulated case type circuit breakers. Full size neutral and ground 
buses are required. Units will be dead front with all terminations front accessible.

b. Panelboards will be provided with full size neutral and ground bars, all copper bus of 97% 
conductivity, with 100% rated thermal magnetic type molded case main and branch breakers.

c. All switchboards will be installed on a 4” housekeeping pad.

13. WIRING DEVICES

a. All receptacles will be color as selected by architect. Device plates will be stainless steel.

b. All 120V, 20A receptacles will be specification grade, Hubbell #HBL-5362 or equivalent.

c. All receptacles will be specification grade.
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14. DIESEL GENERATOR

a. Generator will be located as noted with vertical discharge, fuel tanks capacities as required 
and integral day tanks and code compliant fuel transfer stations.

b. In an emergency power capacity, the unit will be capable of continuous service at rated output 
for the duration of fuel capacity. The engine and generator will be the product of a single 
manufacturer; and that manufacturer and its authorized dealer will have the responsibility to 
provide the diesel engine/generator set and its accessories which will meet the specified 
output at the required altitude and ambient temperature. It will be a new factory assembled 
and tested set. It is the intent and purpose of these specifications to also secure for the Owner, 
the necessary controls and accessories to the extent that this equipment, in conjunction with 
the diesel/engine/generator set, will comprise a complete operating package unit.

c. The generators will be rated for continuous emergency service at 0.8 power factor, 277/480 
volts, three phase, four wire, 60 hertz, 1800 RPM. The unit will be capable of 100% block 
load per NFPA 110.

d. Automatic Transfer Switches will be provided with 4 poles for a normal and emergency source 
of 480 volts, 3 phase, 4 wire, 60Hz with neutral bus. The transfer switch will have a withstand 
rating of 100K AIC. The transfer switches will be listed per UL Standard 1008 as a recognized 
component for emergency systems and rated for total system load.

e. The automatic transfer switches will be mechanically held, electrically operated type and 
suitable for continuous duty in an unventilated sheet metal enclosure without derating (NEMA 
Type A IEC Type PC). The transfer switches will be inherently double throw so both sets of 
contacts move simultaneously when the switch is transferring. The switches will be delayed 
isolation transition type with maintenance bypass. Relay modules will be provided as required 
for status monitoring by building automation system and for interface with each elevator 
controller.

15. BRANCH POWER, RECEPTACLE OUTLETS AND CONNECTIONS

a. 120V, 20A GFCI duplex receptacles will be provided per code as follows: adjacent to lavatory 
in toilet rooms, within 6’ of sinks, all receptacles in break rooms, all receptacles in mechanical 
rooms, all receptacle in kitchens, all rooftop receptacles, etc. GFCI devices will be installed 
in locations where the device is accessible after the equipment is installed or remote 
monitoring devices will be provided in accessible locations.

b. Exterior 120V, 20A, GFCI duplex receptacles will be provided with weatherproof “in-use” 
covers.

c. Power and control wiring will be supplied to overhead doors and powered man doors.

d. A minimum of four (4) duplex receptacles will be provided in each lobby, corridor, hallway, 
etc. or as otherwise noted.

e. A 120V, 20A dedicated emergency electrical connection will be provided at each new stairwell 
door for security door control and override from Fire Command Center.

f. 120V, 20A dedicated emergency power will be provided at each new floor to the NAC boxes 
for fire alarm device amplification and control.

g. Disconnect switches (heavy duty, HP rated, quick-make, quick-break, fusible or non-fusible) 
and/or thermal overload switches will be provided as required. Disconnects located on the 
roof or where exposed to wet or weather will be “weatherproof”.
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h. Power for mechanical, plumbing, lighting, technology, audio-visual, security, vertical 
transportation, food service, signage, fire alarm, fire suppression, etc. equipment will be 
provided as required.

i. Motor starters for all packaged equipment, such as air handling units, exhaust fans, etc., will 
be provided by the mechanical contractor. All new VFDs for the smoke exhaust fans will be 
provided by the mechanical contractor and will be installed in rated and conditioned rooms 
per code and with dedicated UPS controls. 120V1PH power will be provided for mechanical 
controls. Power will be provided for Building Automation System (BAS) revisions.

16. SPACE BY SPACE POWER REQUIREMENTS

a. Multi-Function Space

1) Recessed floor utility boxes will be located 30 feet on center in each direction (N/S and 
E/W) throughout the room. Floor utility boxes will be fire rated and capable of being 
driven over by passenger cars, trucks and/or fork lifts. Drains will be provided in floor 
utility boxes containing water. Lid of floor utility box will be capable of receiving a carpet 
(or other) inset to match adjacent carpet or other floor finish. Each floor utility box will 
contain (1) 20A, 120/208V, 4P, 5W (NEMA L2120) and (1) 100A, 120/208V, 5W Pin 
and Sleeve (Russellstoll DS1516FR000). Floor utility boxes will be circuited similar to 
the Exhibit Hall D/E/F floor boxes with alternating floor utility boxes on a circuit. There 
will be a maximum of two floor utility boxes per circuit. Each floor utility box will contain 
technology devices, refer to technology sections in narrative.

2) A 4” PVC bailout conduit will be provided between each floor utility box in the N/S 
direction. A 4” PVC bailout conduit will be provided from the last floor utility box in each 
row to the south service corridor. A cap on the 4” conduit will be provided to match 
existing caps in the facility.

3) A pair of receptacles will be provided in the service corridor 30 feet on center on the 
shared multi-function space wall. Each pair of receptacles will include (1) 20A, 
120/208V, 4P, 5W (NEMA L2120) and (1) 100A, 120/208V, 5W Pin and Sleeve 
(Russellstoll DS1516FR000). There will be a maximum of two receptacles per circuit.

4) Four sets of (1) 400A, 120/208V, 3P, 5W fused disconnect with isolation transformer, 
(1) 400A, 120/208V, 3P, 5W fused disconnect and (1) 200A, 277/480V, 3P 5W fused 
disconnect will be provided. Each disconnect will be provided with load side double 
lugs and cam locs mounted and wired below. An architectural panel will be provided to 
hide the four sets of disconnects. Disconnects will be similar to what is currently 
installed in the Mile High Ballroom.

5) 4” sleeves through the wall into the service corridor with caps on each end will be 
provided at each possible room division. Sleeves will match existing in the facility.

6) 20A, 120V duplex receptacles for convenience and housekeeping will be provided.

b. Multi-Function Support Space – Restrooms – Public

1) (2) 20A, 120V duplex receptacles for convenience and housekeeping will be provided 
in each restroom. Duplex receptacle will be GFCI type where required. 

2) 20A, 120V electrical connections will be provided for restroom equipment as required. 
Equipment may include hand dryers (dedicated), paper towel dispensers, automatic 
flush toilets, faucets, soap dispensers, etc.

c. Pre-Function and Registration

1) Recessed wet location rated floor utility boxes will be located 30 feet on center along 
interior and exterior walls. Lid of floor utility box will be capable of receiving a carpet 
(or other) inset to match adjacent carpet or other floor finish. Floor utility boxes along 



Colorado Convention Center
Basis of Design: 100% SD
May 15, 2019

224

Multifunction glass wall will be as close to glass wall as possible. Each floor utility box 
will contain (1) 20A, 120V duplex receptacle. Each floor utility box will contain 
technology devices, refer to technology sections in narrative.

2) (6) of the floor utility boxes listed above will include (1) 100A, 120/208V, 5W Pin and 
Sleeve (Russellstoll DS1516FR000). There will be a maximum of two floor utility boxes 
per circuit.

3) 20A, 120V duplex receptacles for convenience and housekeeping will be provided.

4) ADD ALTERNATE: Each duplex receptacle in the floor utility boxes will be connected 
to a dedicated 20A circuit.

d. Rooftop Terrace

1) (6) recessed floor utility boxes will be located on the Rooftop Terrace. Floor utility boxes 
will be fire rated and capable of being driven over by passenger cars, trucks and/or 
fork lifts. Drains in floor utility boxes will be provided. Each floor utility box will contain 
(1) 20A, 120V duplex receptacle and (1) 100A, 120/208V, 5W Pin and Sleeve 
(Russellstoll DS1516FR000). There will be a maximum of two floor utility boxes per 
circuit. Each floor utility box will contain technology devices, refer to technology 
sections in narrative.

2) (1) 200A, 120/208V, 3P, 5W fused disconnect with isolation transformer will be 
provided near covered platform area of Rooftop Terrace. Disconnect will be provided 
with load side double lugs and cam locs mounted and wired below. An architectural 
panel will be provided to hide the disconnect. Disconnect will be similar to what is 
currently installed in the Mile High Ballroom.

3) (1) 100A, 120/208V, 5W Pin and Sleeve (Russellstoll DS1516FR000) will be provided 
near covered platform area of Rooftop Terrace.

4) 20A, 120V, GFCI, WP duplex convenience receptacles will be provided 40 to 50 feet 
on center (assume 30 total) along interior curtainwall and perimeter. Duplex 
receptacles will be provided with weatherproof while in use covers. Duplex receptacles 
along glass wall will be recessed in floor utility boxes. Drains in floor utility boxes will 
be provided.

5) Exterior 120V, 20A, GFCI duplex receptacles will be provided, as required, for heaters.

6) Power will be provided, as required, for snowmelt system. (emergency power?)

7) 20A, 120V, 1PH power will be provided for gas barbeque grills, fire pits, water features 
and irrigation power supplies as required.

8) ADD ALTERNATE: Duplex convenience receptacles will be provided 30 feet on center 
instead of 60 feet on center along interior curtainwall and perimeter.

e. Food Service – Staging Pantry

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided. Duplex receptacle will 
be GFCI type where required.

3) Power will be provided from the ceiling (drop cords), as required, at staging pantry work 
areas.

f. Food Service – Kitchen

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V, GFCI duplex receptacles for convenience will be provided.
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3) All 120V, 20A outlets shall be GFCI type.

4) Power will be provided from the ceiling (drop cords), as required, at kitchen work tables 
that are centered between cooking areas.

g. Food Service – Kitchen Dry Storage

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided on each wall. Duplex 
receptacle will be GFCI type where required.

h. Food Service – Liquor Storage

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided on each wall. Duplex 
receptacle will be GFCI type where required.

i. Food Service – Coffee/Condiment Storage

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided on each wall. Duplex 
receptacle will be GFCI type where required.

j. Food Service – Kitchen Walk-In Cooler and Freezer

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) Power and fused disconnects will be provided for all components of walk-in units and 
connections to junction boxes for interior 120V lighting. Refer to food service section 
of narrative.

k. Food Service – Dishwashing/Pot Washing

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided. Duplex receptacle will 
be GFCI type where required.

3) Power and fused disconnects will be provided for all components of dishwashing units.

l. Food Service – China/Flatware/Prop Storage

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided on each wall. Duplex 
receptacle will be GFCI type where required.

m. Food Service – Linen Storage

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided on each wall. Duplex 
receptacle will be GFCI type where required.

n. Food Service – Kitchen Offices

1) (1) 20A, 120V duplex receptacle will be provided on each wall.

2) (1) 20A, 120V quad receptacle will be provided at each desk.
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o. Food Service – Tasting Room

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V duplex receptacles for convenience will be provided. Duplex receptacle will 
be GFCI type where required.

p. Food Service – Break Room – Kitchen Staff

1) 20A, 120V duplex receptacles for convenience will be provided. Duplex receptacle will 
be GFCI type where required.

2) Power will be provided for appliances and vending machines.

q. Food Service – Restrooms/Dressing Rooms – Kitchen Staff

1) (2) 20A, 120V duplex receptacles for convenience and housekeeping will be provided 
in each restroom. Duplex receptacle will be GFCI type where required.

2) 20A, 120V GFCI duplex receptacles will be provided at sink counters in dressing 
rooms.

3) 20A, 120V electrical connections will be provided for restroom equipment as required. 
Equipment may include hand dryers (dedicated), paper towel dispensers, automatic 
flush toilets, faucets, soap dispensers, etc.

r. Food Service – Janitor Closet

1) (2) 20A, 120V duplex receptacles for convenience and housekeeping will be provided 
in each restroom. Duplex receptacle will be GFCI type where required.

s. Food Service – Can Wash

1) Power will be provided, as required, for food service equipment. Refer to food service 
section of narrative.

2) 20A, 120V GFCI duplex receptacles for convenience will be provided.

t. Back-of-House Service Corridors

1) 20A, 120V duplex convenience receptacles will be provided 10 feet on center.

2) 20A, 120V electrical connections for charging equipment will be provided as required 
by owner.

3) ADD ALTERNATE: Each duplex convenience receptacle will be connected to a 
dedicated 20A circuit

u. Back-of-House – Storage – Enclosed

1) 20A, 120V duplex convenience receptacles will be provided on each wall.

2) 20A, 120V electrical connections for charging equipment will be provided as required 
by owner.

v. Back-of-House – Dressing Rooms

1) (2) 20A, 120V duplex convenience receptacles will be provided on each wall.

2) ADD ALTERNATE: Each duplex convenience receptacle will be connected to a 
dedicated 20A circuit.

w. Back-of-House – Storage – Open

1) 20A, 120V duplex convenience receptacles will be provided on each wall.

2) 20A, 120V electrical connections for charging equipment will be provided as required 
by owner.
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x. Back-of-House – Non-Public Restrooms

1) (2) 20A, 120V duplex receptacles for convenience and housekeeping will be provided 
in each restroom. Duplex receptacle will be GFCI type where required. 

2) 20A, 120V electrical connections will be provided for restroom equipment as required. 
Equipment may include hand dryers (dedicated), paper towel dispensers, automatic 
flush toilets, faucets, soap dispensers, etc.

y. Back-of-House – Gender Neutral Staff Restrooms

1) (2) 20A, 120V duplex receptacles for convenience and housekeeping will be provided 
in each restroom. Duplex receptacle will be GFCI type where required. 

2) 20A, 120V electrical connections will be provided for restroom equipment as required. 
Equipment may include hand dryers (dedicated), paper towel dispensers, automatic 
flush toilets, faucets, soap dispensers, etc.

z. Back-of-House – Janitor Closets

1) (1) 20A, 120V, GFCI duplex receptacle for convenience and housekeeping will be 
provided in each janitor closet.

aa. Back-of-House – Electrical Rooms

1) 20A, 120V duplex convenience receptacles will be provided on each wall.

2) Ground bus for panelboards, transformers, switchboards and telecommunication cross 
connect will be provided.

3) ADD ALTERNATE: Each duplex convenience receptacle will be connected to a 
dedicated 20A circuit.

bb. Back-of-House – Telecommunication Rooms (TR)

1) Power will be provided for equipment as required.

2) 20A, 120V duplex convenience receptacles will be provided on each wall.

3) Grounding and ground bus will be provided as required for equipment.

4) ADD ALTERNATE: A minimum of (6) 20A, 120V duplex receptacles will be provided 
in each room. Each of these (6) duplex receptacles will be connected to a dedicated 
20A circuit.

cc. Back-of-House – Operable Wall Panel Storage

1) (1) 20A, 120V duplex convenience receptacle will be provided.

dd. D Lobby Improvements (upper and lower)

1) (2) recessed floor utility boxes will be provided for light exhibit and beverage carts. Lid 
of floor utility box will be capable of receiving a carpet (or other) inset to match adjacent 
carpet or other floor finish. Each floor utility box will contain (1) 20A, 120/208V, 4P, 5W 
(NEMA L2120) and (1) 20A, 120V duplex receptacle. Each floor utility box will contain 
technology devices, refer to technology sections in narrative.

2) (1) 20A, 120V duplex convenience receptacle will be provided at new platform.

3) ADD ALTERNATE: (1) 100A, 120/208V, 5W Pin and Sleeve (Russellstoll 
DS1516FR000) will be provided on glass side of upper lobby.

4) In areas of remodel all existing receptacles will be relocated or replaced in a new 
location for walls or floors being renovated, removed and/or relocated. Existing 
circuit(s) will be extended to new location.

5) In areas with new floor or wall finishes existing devices, boxes and covers will be 
modified as required.
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ee. E Lobby Improvements

1) (2) sets of receptacles will be provided in the new Storage Room. Each set of 
receptacles will include (1) 20A, 120V duplex receptacle and (1) 20A, 120/208V, 4P, 
5W (NEMA L2120).

2) (2) 4” sleeves through the wall from E Lobby into the new Storage Room with caps on 
each end will be provided. Sleeves will match existing in the facility.

3) In areas of remodel all existing receptacles will be relocated or replaced in a new 
location for walls or floors being renovated, removed and/or relocated. Existing 
circuit(s) will be extended to new location.

4) In areas with new floor or wall finishes existing devices, boxes and covers will be 
modified as required.

5) Power in existing Women’s Restroom will be removed. Power will be provided for new 
Women’s Restroom.

6) Existing panelboard PPB1D (400A, 120/208V) at existing Elevator R lobby will be 
relocated to new elevator R lobby. Feeders and branch circuits will be extended as 
required.

7) Existing panelboards and lighting control panels ELPS2C (60A, 277/480V), ELPS2CC 
(50A, 277/480V), LPS2D (150A, 277/480V) and LPS2DD (50A, 277/480V) will be 
relocated south to new storage room wall. Feeders and branch circuits will be extended 
as required.

8) Existing lighting control panels BDPS1D (225A, 120/208V), BDPS1E (225A, 
120/208V) and BLPS2C (60A, 277/480V) will be relocated at the street level 
mezzanine level. Feeders and branch circuits will be extended as required..

ff. B Lobby Improvements

1) (16) recessed floor utility boxes will be provided. Lid of floor utility box will be capable 
of receiving a carpet (or other) inset to match adjacent carpet or other floor finish. Each 
floor utility box will contain (1) 20A, 120V duplex receptacle and (1) 20A, 120/208V, 
4P, 5W (NEMA L2120). Each floor utility box will contain technology devices, refer to 
technology sections in narrative.

2) Existing panelboards CP1 (400A, 120/208V) and CP2 (400A, 120/208V) in food 
service area will be relocated to the level below (possibly to electrical shop?). Feeders 
and branch circuits will be extended as required.

3) In areas of remodel all existing receptacles will be relocated or replaced in a new 
location for walls or floors being renovated, removed and/or relocated. Existing 
circuit(s) will be extended to new location.

4) In areas with new floor or wall finishes existing devices, boxes and covers will be 
modified as required.

gg. F Lobby Improvements

1) In areas of remodel all existing receptacles will be relocated or replaced in a new 
location for walls or floors being renovated, removed and/or relocated. Existing 
circuit(s) will be extended to new location.

2) In areas with new floor or wall finishes existing devices, boxes and covers will be 
modified as required.

hh. Interior and Exterior Graphics and Signage

1) Power will be provided for signage illumination and display monitors as required.

17. MECHANICAL AND PLUMBING
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a. Power will be provided for mechanical and plumbing equipment as required including all loose 
starters, local disconnect switches and thermal overload switches. Refer to the mechanical 
and plumbing documents for equipment requirements included and in addition to what is 
described in this narrative.

b. Starters and VFDs for all packaged equipment, such as air-handling units, exhaust fans, etc., 
will be provided by the mechanical contractor.

c. 20A, 120V, GFCI duplex convenience receptacles will be provided on each wall of all 
mechanical rooms.

d. 120V, 20A duplex maintenance receptacles will be provided within 25 feet of all mechanical 
equipment. Receptacle will be GFCI type with weatherproof “in-use” cover as required.

e. 120V, 1PH electrical connections will be provided for controls in each mechanical room. 

f. Power for dedicated exhaust fans for private restrooms, janitor closets, trash rooms, etc.

g. Power for CRAC units in IT/server rooms, etc.

h. Power for snowmelt will be provided at terrace. (Emergency power will be provided if this is 
part of a path of emergency egress.) Refer to mechanical and plumbing documents for full 
description of snowmelt equipment electrical requirements and locations.

i. Power for heat trace for all drains located on exterior terraces, on exterior roof piping or as 
directed by mechanical contractor will be provided. Provide 30mA GFCI circuit breakers for 
all heat trace loads.

j. Power for electric water coolers, garbage disposals and electric trap primers as required.

k. Power for a 100HP, 480V, 3PH fire pump and associated equipment will be provided. 
Connected to emergency power.

l. Refer to mechanical and plumbing documents for existing equipment being relocated. Extend 
existing feeder or provide new to new equipment location as required. Provide new 
disconnecting means and maintenance receptacle at new location as required. Refer to 
mechanical and plumbing documents for full description of equipment electrical requirements 
and locations.

m. Refer to mechanical and plumbing documents for existing equipment being removed with 
new similar equipment being provided in a new location. Extend existing feeder or provide 
new to new equipment location as required. Provide new disconnecting means and 
maintenance receptacle at new location as required. Refer to mechanical and plumbing 
documents for full description of equipment electrical requirements and locations.

n. All line voltage power for mechanical equipment motors and motor starters furnished under 
the mechanical and plumbing narrative sections will be provided.

o. Feeder circuits to mechanical equipment and motor starter will be provided. Final connection 
will be made to equipment.

p. Disconnect switches (heavy duty, HP rated, quick-make, quick-break, fusible, or non-fusible) 
and/or thermal overload switches will be provided, as required. Disconnects for equipment 
located on the roof or where exposed to weather will be “weatherproof”.
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q. Flexible metallic conduit will be used for connections to motors and other equipment where 
vibration is encountered or as required. All flexible connections exposed to the weather will 
be made with liquid tight flexible metal conduit.

r. The following schedules include a summary of mechanical and plumbing equipment 
coordination and electrical requirements. Refer to mechanical and plumbing documents for a 
full description of equipment electrical requirements and locations.

1) Unit Heaters: Hot Water, ~ 120V, 1P, 1/4HP each

2) Exhaust Fans: ~ 480V, 3PH, 40HP each

3) Domestic Water Booster Pump (DWBP-01): 36A, 480V, 3PH, 60/3 Disconnect

4) Electric Wat.er Heater (EWH-1): Lavatories, 6kW, 480V, 3PH, 30/3 Disconnect

5) Electric Water Heater (EWH-2): Kitchen, 36kW, 480V, 3PH, 60/3 Disconnect

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

LSF-RL-01 
(LSF-RL-31) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2A (3#12 & 1#12G)1/2"C.

LSF-RL-02 
(LSF-RL-32) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2A (3#12 & 1#12G)1/2"C.

LSF-RL-03 
(LSF-RL-33) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2B (3#12 & 1#12G)1/2"C.

LSF-RL-06 
(LSF-RL-36) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2A (3#12 & 1#12G)1/2"C.

LSF-RL-07 
(LSF-RL-37) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2C (3#12 & 1#12G)1/2"C.

LSF-RL-08 
(LSF-RL-38) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2C (3#12 & 1#12G)1/2"C.

LSF-RL-09 
(LSF-RL-39) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2D (3#12 & 1#12G)1/2"C.

LSF-RL-10 
(LSF-RL-40) LIFE SAFETY FAN 10      14.000 11.639 480 3 30/3 30 EMCCR2D (3#12 & 1#12G)1/2"C.

SPF-RL-34 STAIR PRESSURIZATION 
FAN 15      21.000 17.459 480 3 30/3 45 EPPR2B (3#10 & 1#10G)1/2"C.

SPF-RL-35 STAIR PRESSURIZATION 
FAN 15      21.000 17.459 480 3 30/3 45 EPPR2A (3#10 & 1#10G)1/2"C.

SPF-RL-36 STAIR PRESSURIZATION 
FAN 2      3.400 2.827 480 3 30/3 20 EPPR2A (3#12 & 1#12G)1/2"C.

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN

EQUIPMENT SCHEDULE - EXISTING MECHANICAL - TO BE REMOVED (EMERGENCY POWER)

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH MECHANICAL CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

AHU-1
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 20HP,
SF = (4) 25HP

252.500 209.924 480 3 VFD 500 1,2

AHU-2
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 20HP,
SF = (4) 25HP

252.500 209.924 480 3 VFD 500 1,2

AHU-3
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 7.5HP, 
SF = (4) 10HP

103.500 86.048 480 3 VFD 200 1,2

AHU-4
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 7.5HP, 
SF = (4) 10HP

103.500 86.048 480 3 VFD 200 1,2

AHU-5
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 20HP, 
SF = (4) 20HP

222.750 185.190 480 3 VFD 450 1,2

AHU-6
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 20HP, 
SF = (4) 20HP

222.750 185.190 480 3 VFD 450 1,2

AHU-7
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 20HP, 
SF = (4) 20HP

222.750 185.190 480 3 VFD 450 1,2

AHU-8
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 20HP, 
SF = (4) 20HP

222.750 185.190 480 3 VFD 450 1,2

AHU-9 AIR HANDLING UNIT
CIRCUIT 1: SF = (2) 15HP 50.000 41.569 480 3 VFD 90 1,2

AHU-10
AIR HANDLING UNIT

CIRCUIT 1: RF = (4) 7.5HP, 
SF = (4) 10HP

105.000 87.295 480 3 VFD 150 1,2

AHU-11 AIR HANDLING UNIT
CIRCUIT 1: SF = (2) 25HP 76.500 63.600 480 3 VFD 150 1,2

AHU-12
AIR HANDLING UNIT

CIRCUIT 1: RF = (2) 40HP, 
SF = (2) 75HP

320.000 266.043 480 3 VFD 1,2,3

GENERAL NOTES
1)
2)

NOTES:
1) VERIFY SINGLE POINT CONNECTION.
2) CIRCUIT 2 = LIGHTS/SWITCH, MCA = 3.26A, MOCP = 15A, 120V1PH, CIRCUIT 3 = RECEPTACLE, MCA = 10A, MOCP = 15A, 120V1PH
3) CONNECT TO FEEDER OF REMOVED AHU-10E. EXTEND EXISTING FEEDER TO NEW LOCATION.

COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN

EQUIPMENT SCHEDULE - AIR HANDLING UNIT

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH MECHANICAL CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

CWP-1 COOLING WATER PUMP 100      124.000 103.092 480 3 250

CWP-2 COOLING WATER PUMP 100      124.000 103.092 480 3 250

HWP-1 HEATING WATER PUMP 100      124.000 103.092 480 3 250

HWP-2 HEATING WATER PUMP 100      124.000 103.092 480 3 250

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN

EQUIPMENT SCHEDULE - PUMP

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH MECHANICAL CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

EPF-1 ELEVATOR 
PRESSURIZATION FAN 10      14.000 11.639 480 3 VFD 30 EM

EPF-2 ELEVATOR 
PRESSURIZATION FAN 10      14.000 11.639 480 3 VFD 30 EM

EPF-3 ELEVATOR 
PRESSURIZATION FAN 10      14.000 11.639 480 3 VFD 30 EM

EPF-4 ELEVATOR 
PRESSURIZATION FAN 10      14.000 11.639 480 3 VFD 30 EM

EPF-5 ELEVATOR 
PRESSURIZATION FAN 10      14.000 11.639 480 3 VFD 30 EM

SPF-1 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 VFD 20 EM

SPF-2 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-3 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-4 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-5 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-6 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-7 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-8 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-9 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-10 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-11 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

SPF-12 STAIR PRESSURIZATION 
FAN 5      7.600 6.319 480 3 VFD 20 EM

CPF-1 CORRIDOR 
PRESSURIZATION FAN 5      7.600 6.319 480 3 VFD 20 EM

CPF-2 CORRIDOR 
PRESSURIZATION FAN 5      7.600 6.319 480 3 VFD 20 EM

CPF-3 CORRIDOR 
PRESSURIZATION FAN 5      7.600 6.319 480 3 VFD 20 EM

CPF-4 CORRIDOR 
PRESSURIZATION FAN 5      7.600 6.319 480 3 VFD 20 EM

CPF-5 CORRIDOR 
PRESSURIZATION FAN 5      7.600 6.319 480 3 VFD 20 EM

SMF-1 SMOKE EXHAUST MAKE-UP 
ASSEMBLY 60      77.000 64.016 480 3 150 EM

SMF-2 SMOKE EXHAUST MAKE-UP 
ASSEMBLY 60      77.000 64.016 480 3 150 EM

SMF-3 SMOKE EXHAUST MAKE-UP 
ASSEMBLY 60      77.000 64.016 480 3 150 EM

SMF-4 SMOKE EXHAUST MAKE-UP 
ASSEMBLY 60      77.000 64.016 480 3 150 EM

SMF-5 SMOKE EXHAUST MAKE-UP 
ASSEMBLY 100      124.000 103.092 480 3 250 EM

SMF-6 SMOKE EXHAUST MAKE-UP 
ASSEMBLY 100      124.000 103.092 480 3 250 EM

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN

EQUIPMENT SCHEDULE - PRESSURIZATION FAN

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH MECHANICAL CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

MAU-1 MAKE UP AIR UNIT 15      21.000 17.459 480 3 45

MAU-2 MAKE UP AIR UNIT 15      21.000 17.459 480 3 45

MAU-3 MAKE UP AIR UNIT 15      21.000 17.459 480 3 45

MAU-4 MAKE UP AIR UNIT 1      2.100 1.746 480 3 15

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH MECHANICAL CONTRACTOR PRIOR TO ROUGH-IN

EQUIPMENT SCHEDULE - MAKE UP AIR UNIT

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH MECHANICAL CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

18. FOOD SERVICE

a. Food service electrical requirements will be coordinated with food service consultant. Refer 
to the food service documents for equipment requirements included and in addition to what 
is described in this narrative.
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b. All 120V, 20A, 1P receptacles located in the kitchen will have integral ground fault protection 
per NEC.

c. All disconnects will be mounted in locations where they will be readily accessible after 
equipment is installed.

d. Walk-in coolers/freezers will be furnished by the food service equipment contractor complete 
with splice boxes, lights, light switches and door heaters. Electrical contractor will install 
interconnecting conduit, wiring, stainless steel fasteners, seal-offs, sealant, heat tape and 
make all final connections.

e. All conduit and conductors for the walk-in coolers/freezers will be run on the exterior of the 
unit. All penetrations will be made through the ceiling insulation and will be vapor tight. Seal-
offs will be provided in all conduits penetrating unit.

f. All necessary connections between control panel, fire suppression system and shunt trip 
circuit breakers will be provided for all exhaust hoods.

g. Mounting locations and heights of all electrical devices in the kitchen will be coordinated with 
the architectural and food service elevations and shop drawings prior to rough-in. All GFCI 
devices will be installed in locations where the device is accessible after the equipment is 
installed or remote monitoring devices will be provided at accessible locations.

h. Final connections to all kitchen equipment will be provided.

i. The following schedules include a summary of food service equipment coordination and 
electrical requirements. Refer to food service documents for a full description of equipment 
electrical requirements and locations.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

304 CART WASHER 15.000 3.120 208 1

314 DISPOSER 8.400 3.026 208 3

316 CONVEYOR 15.000 3.120 208 1

328 CONVEYOR 15.000 3.120 208 1

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

MAIN KITCHEN WAREWASH EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

327 FLIGHT TYPE WAREWASHER 91.500 76.071 480 3

40.100 33.587 480 3

332 FLIGHT TYPE WAREWASHER 91.500 76.071 480 3

40.100 33.587 480 3

336 POWER WASHER SINK 7.600 6.318 480 3

346 POT & PAN WAREWASHER 370.000 307.612 480 3

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

MAIN KITCHEN WAREWASH EQUIPMENT SCHEDULE - 480V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

1 REMOTE REFRIGERATION UNIT 200.000 72.053 208 3 480V?

2 PALLET JACK W/CHARGER 16.000 1.920 120 1 TYP OF 
2

7 BULK WALK-IN FREEZER 15.000 3.120 208 1

8 WALK-IN FREEZER 
EVAPORATOR COIL 15.000 3.120 208 1 TYP OF 

2

13 MEAT/SEAFOOD WALK-IN 
COOLER 10.000 2.080 208 1

14 WALK-IN COOLER 
EVAPORATOR COIL 15.000 1.800 120 1 TYP OF 

2

22 PRODUCE/DAIRY WALK-IN 
COOLER 10.000 2.080 208 1

23 WALK-IN COOLER 
EVAPORATOR COIL 15.000 1.800 120 1 TYP OF 

2

27 WALK-IN COOLER 10.000 2.080 208 1

28 WALK-IN COOLER 
EVAPORATOR COIL 15.000 1.800 120 1

33 20 QT MIXER 6.000 0.720 120 1 TYP OF 
2

35 EVAPORATOR COIL 15.000 1.800 120 1 TYP OF 
2

36 FOOD PROCESSOR 12.000 1.440 120 1

37 PREP TABLE W/ SINK 5.000 0.600 120 1 TYP OF 
2

41 MIXER/BLENDER 15.000 3.120 208 1

44 MOBILE WORK TABLE 5.000 0.600 120 1 TYP OF 
2

47 WORK TABLE W/SINK 5.000 0.600 120 1 TYP OF 
2

52 VERTICAL MIXER/CUTTER 30.000 10.808 208 3

53 FINISH WALK-IN COOLER 10.000 2.080 208 1

54 WALK-IN COOLER 
EVAPORATOR COIL 15.000 1.800 120 1

57 MOBILE WORK TABLE 5.000 0.600 120 1 TYP OF 
6

61 POTATO PEELER 16.600 1.992 120 1

62 PREP TABLE W/ SINK 5.000 0.600 120 1

64 FOOD PROCESSOR 12.000 1.440 120 1 TYP OF 
4

67 SLICER 3.000 0.360 120 1 TYP OF 
2

68 PREP TABLE W/ SINK 5.000 0.600 120 1 TYP OF 
3

71 20 QT MIXER 6.000 0.720 120 1 TYP OF 
2

72 VACUUM PACKAGING MACHINE 13.000 1.560 120 1

74 FOOD CUTTER 13.000 1.560 120 1

77 ICE MAKER 15.000 3.120 208 1

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

MAIN KITCHEN FOODSERVICE STORAGE/GARDE MANAGER/BULK PREP EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

101 SPIRAL MIXER 32.000 11.528 208 3 TYP OF 
2

102 WATER METER 15.000 1.800 120 1

103 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

104 DOUBLE CONVENTION OVEN (2) 6 1.440 120 1

106 EXHAUST HOOD 10.000 1.200 120 1

107 DECK OVEN 54.000 19.454 208 3

108 ROTATING RACK OVEN 12.000 2.496 208 1

112 BAKERS TABLE 5.000 0.600 120 1 TYP OF 
2

114 SHEETER/MOLDER 4.000 0.480 120 1

118 60 QT MIXER 9.000 3.242 208 3 TYP OF 
2

121 TRUNNION KETTLES 0.300 0.360 120 1

122 EXHAUST HOOD 10.000 1.200 120 1

124 40 GAL TILT SKILLET 1.800 0.216 120 1 TYP OF 
3

126 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

127 ROTATING RACK OVEN 12.000 2.496 208 1

130 ROLL-IN COMBI OVEN 15.000 3.120 208 1 TYP OF 
4

131 ROLL-IN COMBI OVEN 15.000 3.120 208 1 FROM #142 TYP OF 
4

134 EXHAUST HOOD 10.000 1.200 120 1

136 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

137 MOBILE WORK TABLE 5.000 0.600 120 1

138 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

141 EXHAUST HOOD 16.000 1.920 120 1

142 UTILITY DISTRIBUTION SYSTEM 100.000 208 3

143 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

144 EXHAUST HOOD 10.000 1.200 120 1

147 80 GAL TILT KETTLE 10.000 1.200 120 1 FROM #154 TYP OF 
2

151 60 GAL TILT KETTLE 10.000 1.200 120 1 FROM #154 TYP OF 
2

153 MOBILE WORK TABLE 5.000 0.600 120 1 TYP OF 
3

154 UTILITY DISTRIBUTION SYSTEM 100.000 208 3

MAIN KITCHEN FOODSERVICE BAKING/BULK COOKING EQUIPMENT SCHEDULE - 208V
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156 BLAST CHILLER 16.000 1.920 120 1

157 FOOD BANK WALK-IN COOLER 10.000 1.200 120 1

158 WALK-IN COOLER 
EVAPORATOR COIL 15.000 1.800 120 1

161 FOOD CABINET STATION 15.100 1.812 120 1 FROM #154

162 FRYER BATTERY W/FILTER 7.000 0.840 120 1 FROM #154

3.000 0.360 120 1 FROM #154

163 EXHAUST HOOD 10.000 1.200 120 1

164 COUNTER TOP GRIDDLE 3.000 0.360 120 1 GAS?

166 REFRIGERATED EQUIPMENT 
STAND 16.000 1.920 120 1 FROM #154

167 COUNTER TOP CHARBROILER 3.000 0.360 120 1 GAS?

168 6 BURNER RANGE W/OVEN 3.000 0.360 120 1 GAS?

171 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

172 DOUBLE CONVECTION OVEN (2) 6 1.440 120 1 FROM #142

173 EXHAUST HOOD 10.000 1.200 120 1

174 FIRE SUPPRESSION SYSTEM 10.000 1.200 120 1

176 FOOD CABINET STATION 15.100 1.812 120 1 FROM #142

177 FRYER BATTERY W/FILTER 7.000 0.840 120 1 FROM #142

3.000 0.360 120 1 FROM #142

178 COUNTER TOP GRIDDLE 3.000 0.360 120 1 GAS?

181 REFRIGERATED EQUIPMENT 
STAND 16.000 1.920 120 1 FROM #142

182 COUNTER TOP CHARBROILER 3.000 0.360 120 1 GAS?

183 6 BURNER RANGE W/OVEN 3.000 0.360 120 1 GAS?

184 MOBILE WORK TABLE 5.000 0.600 120 1 TYP OF 
6

186 IN PROCESS WALK-IN COOLER 10.000 2.080 208 1

187 WALK-IN COOLER 
EVAPRORATOR COIL 10.000 1.200 120 1

192 IN PROCESS WALK-IN COOLER 15.000 3.120 208 1

193 WALK-IN COOLER 
EVAPRORATOR COIL 10.000 1.200 120 1

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.



Colorado Convention Center
Basis of Design: 100% SD
May 15, 2019

240

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

202 ROLL-IN REFRIGERATOR 11.800 1.416 120 1 TYP OF 
4

203 MOBILE HEATED CABINET 10.800 1.400 120 1 TYP OF 
16

206 PLATING/ASSEMBLY TABLE 5.000 0.600 120 1 TYP OF 
4

207 HEATED BANQUET CABINET 15.300 1.800 120 1 TYP 0F 
22

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

MAIN KITCHEN FOODSERVICE PLATING/ASSEMBLY COOKING EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

401 HEATED BANQUET CABINET 15.300 1.800 120 1 TYP OF 
4

403 REACH-IN REFRIGERATOR 11.800 1.416 120 1

404 BEVERAGE TABLE W/SINK 5.000 0.600 120 1

406 ICE TEA BREWER 15.000 1.800 120 1

407 COFFEE MAKER 30.000 6.240 208 3

413 ICE MAKER 15.000 3.120 208 1

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

BANQUET SUPPORT (WEST) EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

401 HEATED BANQUET CABINET 15.300 1.800 120 1 TYP OF 
6

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

BANQUET SUPPORT (SOUTHWEST) EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

401 HEATED BANQUET CABINET 15.300 1.800 120 1 TYP OF 
5

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

BANQUET SUPPORT (SOUTH CENTER) EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

401 HEATED BANQUET CABINET 15.300 1.800 120 1 TYP OF 
2

403 REACH-IN REFRIGERATOR 11.800 1.416 120 1 TYP OF 
2

404 BEVERAGE TABLE W/SINK 5.000 0.600 120 1 TYP OF 
2

406 ICE TEA BREWER 15.000 1.800 120 1 TYP OF 
2

407 COFFEE MAKER 30.000 6.240 208 3 TYP OF 
2

413 ICE MAKER 15.000 3.120 208 1 TYP OF 
2

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

BANQUET SUPPORT (SOUTHEAST) EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

401 HEATED BANQUET CABINET 15.300 1.800 120 1 TYP OF 
4

403 REACH-IN REFRIGERATOR 11.800 1.416 120 1

404 BEVERAGE TABLE W/SINK 5.000 0.600 120 1

406 ICE TEA BREWER 15.000 1.800 120 1

407 COFFEE MAKER 30.000 6.240 208 3

413 ICE MAKER 15.000 3.120 208 1

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

BANQUET SUPPORT (EAST) EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

BEVERAGE TABLE W/SINK 5.000 0.600 120 1

COFFEE BREWER 30.000 6.240 208 1 TYP OF 
2

ICE MACHINE W/BIN 15.000 5.404 208 3 TYP OF 
2

MOBILE HEATED CABINET 15.000 1.800 120 1 TYP OF 
4

WALK-IN COOLER 15.000 1.800 120 1

EVAP COIL 10.000 1.200 120 1

REFRIGERATION SYSTEM 30.000 10.808 208 3

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

MEETING ROOM PANTRIES EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

501 BEVERAGE WALK-IN COOLER 15.000 1.800 120 1

502 WALK-IN COOLER 
EVAPORATOR COIL 10.000 1.200 120 1

507 PORTABLE BAR??

513 ICE MAKER 15.000 5.404 208 3 TYP OF 
2

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

INTERSTITIAL LEVEL BEVERAGE STORAGE/ICE/BREAK ROOM EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.
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EQUIPMENT DISC CB PANELBOARD
DESIGNATION EQUIPMENT DESCRIPTION HP FLA MCA KVA VOLTS PHASE SIZE SIZE DESIGNATION FEEDER NOTES

CHECK IN DESK 15.000 1.800 120 1

BULK FREEZER 15.000 1.800 120 1

EVAP COIL 15.000 3.120 208 1

REFRIGERATION SYSTEM 45.000 16.212 208 3

SLIDING DOOR 15.000 1.800 120 1

BULK MEAT/FISH COOLER 15.000 1.800 120 1

EVAP COIL 10.000 2.080 208 1 TYP OF 
2

REFRIGERATION SYSTEM 35.000 7.280 208 1

SLIDING DOOR 15.000 1.800 120 1

GENERAL NOTES
1)
2) COORDINATE LOCATIONS AND POINTS OF CONNECTIONS FOR EQUIPMENT WITH FOOD SERVICE CONTRACTOR PRIOR TO ROUGH-IN

RECEIVING DOCK STAGING EQUIPMENT SCHEDULE - 208V

VERIFY EQUIPMENT ELECTRICAL REQUIREMENTS WITH FOOD SERVICE CONTRACTOR AND SUBMITTALS PRIOR TO ROUGH-IN.

19. ELEVATORS

a. Elevator electrical requirements will be coordinated with vertical transportation consultant. 
Refer to the vertical transportation documents for equipment requirements included and in 
addition to what is described in this narrative.

b. A 120V, 20A, 1P, GFCI receptacle will be provided in each elevator machine room or adjacent 
to each elevator controller connected to emergency power.

c. A 120V, 20A, 1P, GFCI receptacle will be provided in each elevator pit connected to 
emergency power.

d. Emergency power will be provided to elevator cab lighting, elevator machine room 
receptacle(s) and lighting, elevator machine room cooling and lighting.

e. Electrical modifications will be made to elevators being extended to serve additional floors or 
that are being modernized as required.

f. New elevators will be 277/480V, 3P and will have shunt trip fusible switches adjacent to 
elevator controller.

g. Interface with fire alarm system and all automatic transfer switches will be provided.

h. Emergency power will be provided, as required, for elevators with a travel distance over 75 
feet or for elevators that will be used as part of the emergency path of egress.

i. Lobby B

1) Existing Elevator EL-J (connected to normal power)
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a) Existing elevator will be removed. Existing electrical connection(s) (machine/ 
motor, cab lighting, machine room lighting and receptacle(s) and pit lighting and 
receptacle(s)) will be removed.

j. Lobby D

1) New Passenger Elevators EL-P1 and EL-P2: (2) 27HP, Full Load Starting = 70A, Full 
Load Running = 32A. Elevators will be connected to emergency power.

2) New Passenger Elevator EL-CC: 15HP, Full Load Starting = 45A, Full Load Running 
= 20A. Elevator will be connected to emergency power.

k. Lobby E

1) Existing Passenger Elevators EL-V and EL-W (connected to emergency power)

a) Existing electrical connection(s) will be modified as required for extended 
elevator. Existing elevator load not expected to change unless it is discovered 
that the machine(s)/motor(s) need to be replaced. 

2) Existing Passenger Elevators EL-Z1 and EL-Z2 (connected to normal power)

a) Elevator travel distance exceeds 75 feet. Elevators will be removed from their 
normal power connection (HDSB-6) and will be connected to emergency power.

3) Existing Service Elevator EL-T (connected to emergency power)

a) Existing electrical connection(s) will be modified as required for extended 
elevator. Existing elevator load not expected to change unless it is discovered 
that the machine(s)/motor(s) need to be replaced. 

4) Existing Service Elevator EL-U (connected to emergency power)

a) Existing electrical connection(s) will be modified as required for extended 
elevator. Existing elevator load not expected to change unless it is discovered 
that the machine(s)/motor(s) need to be replaced. 

5) Existing Service Elevator EL-R and Passenger Elevator EL-S (connected to normal 
power)

a) Existing elevators will be removed (HDSB-6). Existing electrical connection(s) 
(machine/ motor, cab lighting, machine room lighting and receptacle(s) and pit 
lighting and receptacle(s)) will be removed.

6) New Service Elevator EL-R: New elevator power requirements to match existing. 
Elevator will be connected to normal power.

7) New Service Elevators EL-BB1 and EL-BB2: (2) 75HP, Full Load Starting = 233A, Full 
Load Running = 104A. Elevators will be connected to normal power.

20. ESCALATORS

a. Escalator electrical requirements will be coordinated with vertical transportation consultant. 
Refer to the vertical transportation documents for equipment requirements included and in 
addition to what is described in this narrative.
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b. A 120V, 20A, 1P, GFCI receptacle will be provided in each escalator pit (top and bottom).

c. Emergency power will be provided for escalator pit receptacle(s) and lighting.

d. Normal power will be provided for escalator operation unless the escalator will be used as 
part of the path of egress. If escalator is part of the emergency path of egress it will be 
connected to emergency power.

e. Lobby D

1) New Escalators DD1-1, DD1-2 and DD1-3: (3) 25HP, Full Load Starting = 54.4A, Full 
Load Running = 30A. 

2) New Escalators DD2-1, DD2-2 and DD2-3: (3) 25HP, Full Load Starting = 61A, Full 
Load Running = 32.2A. 

3) New Escalators DD3-1, DD3-2 and DD3-3: (3) 25HP, Full Load Starting = 61A, Full 
Load Running = 32.2A. 

f. Lobby E

1) Existing Escalators E5, E6 and E7 will be removed (HDSB-1). Existing electrical 
connection(s) (machine/motor and pit lighting and receptacle(s)) will be removed.

2) New Escalators EE1-1, EE1-2 and EE1-3: 25HP, Full Load Starting = 54.4A, Full Load 
Running = 30A.

3) New Escalators EE2-1, EE2-2 and EE2-3: (3) 35HP, Full Load Starting = 72A, Full 
Load Running = 36A. 

4) New Escalators EE3-1, EE3-2 and EE3-3: (3) 20HP, Full Load Starting = 40A, Full 
Load Running = 20A. 

21. TESTING

a. The Contractor will perform routine insulation resistance, continuity, infra-red scans, and 
rotation tests for all new distribution and utilization equipment prior to and in addition to any 
acceptance testing.

b. The Contractor will test all low voltage relays and circuits to ensure proper operating 
conditions prior to acceptance testing.

c. The Contractor will perform visual and mechanical inspections, verifying that the equipment 
nameplate information meets the intent of the specification.

d. The Contractor will be responsible for all final settings and adjustments on protective devices 
and tap changes.

e. The Contractor will be responsible for load bank testing in accordance with NFPA 110, 
minimum 8 hours at 100% resistive full load.

f. The Contractor will be responsible for current injection testing of all main and sub-feed 
breakers on the new main switchboards.
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g. The Contractor will provide a complete protective device coordination study, short circuit 
study and arc flash analysis with labels for the electrical distribution system described. This 
study will be submitted with electrical equipment submission and electrical room layouts.

h. Third party testing will be provided for generator, automatic transfer switches, switchboards, 
grounding, etc.

22. OPERATION AND MAINTENANCE MANUALS

a. Electronic O&M Manuals will be provided by the Contractor including:

1) Alphabetical listing of all system components with Name, Address & Phone Number of 
Company responsible for first year service and source of replacement parts.

2) Electronic copies of all Shop Drawings.

3) Operating Instructions:

a) Normal starting, operating and shut-down.

b) Emergency procedures.

4) Maintenance Instructions.

5) Cleaning, Replacement or Adjustment Schedule

6) Manufacturers Data for each piece of equipment:

a) Web Site Access.

b) Installation instructions.

c) Drawings and Specifications.

d) Parts List, including recommended spares.

e) Complete Wiring Diagrams.

7) Marked prints showing all concealed parts and variations from the original system.

23. SPECIAL CONDITIONS

a. Contractor to visit site and review existing site conditions. Existing electrical distribution 
equipment, devices, junction boxes, conduit, etc. will need to be relocated, as required, for 
addition and remodel work. Review areas of remodel, vertical transportation additions, etc.  
Carefully coordinate work in these areas to keep existing systems operational.

b. Contractor to coordinate structural work being performed above and inside Roof Southwest 
Electrical Room (RSWER). Carefully coordinate work in this room to keep existing systems 
operational.

c. Construction phasing is fully the responsibility of the constructor but the following list of 
outages should be considered for pricing purposes and includes but is not limited to:

1) Fire Command Center Remodel: Replacement and re-circuiting will be required to 
install new Fire Alarm panels, new Elevator monitoring and controls, new indication 
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panels for fire pump and generator, replacement of main service and branch 
switchboard pushbutton “kill” stations to be combined and include the new vault 
services and new smoke control panels.

2) Xcel Energy Utility: Anticipate building wide outage for Xcel Energy to energize the 
new transformer vault. Temporary power will be provided, as required.

d. Interface to existing systems is anticipated for the following:

1) Elevator monitoring and controls may re-use wiring and raceways where possible 
however the existing elevators will require upgrades to the controllers to meet high-
rise recall and communication requirements. The new elevators will require tie-in to the 
existing transfer switches for the associated generator.

END OF DIVISION 26 - ELECTRICAL SYSTEM
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LIGHTING
Colorado Convention Center | Basis of Design

LIGHTING 100% SCHEMATIC DESIGN NARRATIVE

1. GENERAL

a. Scope

1) The following lighting scope narrative is intended to be used only for developing budget 
pricing levels for the remodel and expansion of the Colorado Convention Center. The 
narrative is not intended for inclusion in the final bridging documents and all noted 
sizing and quantities of equipment are for this pricing activity only and are not to be 
used for the design/build contractor final construction documents.

b. Work Included

1) The lighting work shall comply with architectural, structural, and mechanical 
requirements and all documents referred to therein.

2) The work will be installed in compliance with all local, state and national codes as 
appropriate for work within Denver, Colorado.  

3) Materials, equipment and installation will be to code and generally accepted good 
practice.

c. System Scope

1) The following list of systems and components are included within this narrative:

2) Lighting and Lighting Control

2. DESCRIPTION OF WORK

a. Lighting and Lighting Controls

1) All interior areas will be provided with a lighting system to maintained illumination levels 
recommend by IES/ASHRAE, NEC, NFPA.

2) All light fixtures will be commercial quality grade fixtures. The lighting system will be 
complete with panelboards, feeders, branch circuits, and controls all as specified 
herein.  Circuiting will generally be 277 volts for LED lighting.

3) LED fixtures will generally incorporate electronic energy efficient drivers, color 
temperature of 3500K and minimum CRI of 80.  Lenses/louvers where specified.

4) LED light fixtures will incorporate integral or remote drivers appropriate for all 
conditions- switching, dimming, or DMX interface as required.

5) Provide LED exit signs along all paths of egress exits.  An exit sign shall be no further 
than 100 feet apart in any egress corridor or path.  An exit sign shall be provided at 
every egress door and stairway.

6) Lighting Controls:

a) All lighting shall be controlled by a networkable lighting control system with a 
built-in time clock and local overrides.  Lighting control system to be connected 
to existing building control system.  The lighting control system shall be a stand-
alone low voltage system for controlling lighting and interfacing with building 
automation system to control certain zones.

7) Provide separate lighting control system for the emergency fixtures.
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8) For LED Sources, provide additional quantity of light fixtures, to be delivered to owner’s 
attic stock.  Additional quantity to be defined as a complete light fixture, with a quantity 
of 0.25% of total quantity, and a minimum quantity of 2 fixtures for each type. 
Decorative type light fixtures are to be excluded.

9) The interior lighting concepts will be developed with the architectural team during the 
design development phase.  Lighting design intent is as follow:

LIGHTING OVERVIEW: Design Intent

1. All light fixtures shall utilize LED sources.

2. Daylight Harvesting will be required for all areas adjacent to glazing and comply with current 
ASHRAE 90.1 requirements for daylight harvesting.

3. LED drivers shall be coordinated with each control system.

4. Meeting and ballrooms will be controlled by an architectural dimming system to control single or 
multiple rooms separated by a partitioning wall system.

5. Refer to 100% SD Lighting Drawings and Basis of Design for specific area descriptions and 
requirements

END OF LIGHTING 100%SCHEMATIC DESIGN NARRATIVE
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TECHNOLOGY ENGINEERING
Colorado Convention Center | Basis of Design

PART 1 – GENERAL INFORMATION

1.1 SCOPE OF WORK

This portion of the technology systems scope of work generally covers the following 
infrastructure systems noted below.

A. Telecommunications Infrastructure
1. Telecommunications Rooms (TRs)
2. Telecom Bonding and Grounding
3. Raceways
4. Backbone Distribution
5. Horizontal Distribution

B. IT Systems:
1. Telephone System
2. Data Network System (LAN/WAN)
3. Wireless Data Network System (WLAN/Wi-Fi)

C. Distributed Antenna System (DAS)
1. Emergency Responder Radio System (ERRS)
2. Facility Operations Radio System
3. Cellular Telephone

D. Security Systems
1. Electronic Access Control
2. Intrusion Detection
3. Video Surveillance

E. Additionally, refer to the Electrical Systems Narrative and Mechanical Systems Narrative for 
additional requirements.

1.2 STANDARDS AND CODES

The technology systems planned for this venue shall be provided and installed to meet the 
National Electric Code (NEC), ANSI/EIA/TIA Standards, BICSI, NEMA, IEEE Standards, Owner 
standards, Denver Building Codes including Amendments to adopted ICC codes and other 
applicable codes/standards determined by Authority Having Jurisdiction (AHJ).

Provided below is a list of applicable standards and codes.  Note there may be other applicable 
standards and codes.

A. ANSI/TIA-526: Standard Test Procedures for Fiber Optic Systems.
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B. ANSI/TIA-568-C.0: Generic Communications Cabling for Customer Premises.

C. ANSI/TIA-568-C.1: Commercial Building Communications Cabling Standards, Part 1: General 
Requirements.

D. ANSI/TIA-568-C.2: Balanced Twisted-Pair Communications Cabling and Components 
Standard.

E. ANSI/TIA-568-C.3: Optical Fiber Cabling Components Standard.

F. ANSI/TIA-569-A: Commercial Building Standard for Telecommunications Pathways and 
Spaces.

G. ANSI/TIA-606A: Administrative Standard for Commercial Telecommunications.

H. ANSI/TIA-607: Commercial Building Grounding and Bonding Requirements for 
Telecommunications.

I. BICSI CO-OSP Design Manual (current edition): Customer-Owned Outside-Plant Design 
Manual.

J. BICSI Network Design Reference Manual (current edition).

K. BICSI TDM Telecommunications Distribution Methods Manual (current edition).

L. BICSI Wireless Design Reference Manual (current).

M. EIA/TIA TSB67: Transmission Performance Specifications for Field Testing of Unshielded 
Twisted-Pair Cabling.

N. IEEE-802.11 a, b, g, n, ac:  Wireless Local Area Networks

O. IEEE-802.3:  10Mb/s, 100Mb/s, 1Gb/s, and 10Gb/s Ethernet Standards as applicable based on 
media types (twisted pair copper, fiber optics, etc.)

P. IEEE-802.3ak:  10Gb/s Ethernet (evolving copper standard).

Q. IEEE-802.3af:  Power-over-Ethernet (PoE).

R. IEEE 1100-1999: Recommended Practice for Powering and Grounding Sensitive Electronic 
Equipment.

S. ISO/IEC 11801:  International Standard on Information Technology – Generic Cabling of 
Customer Premises.

T. NEMA Std 250: Enclosures for Electrical Equipment (1000 Volts Maximum).

U. NFPA-70/NEC: National Electrical Code 2014 with Denver Amendments.
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V. USDA Bulletin 1751F-643: Underground Plant Design.

W. Other applicable codes, standards, and installation procedures consistent with recognized 
industry trends and generally accepted procedures.

PART 2 - COMMUNICATIONS INFRASTRUCTURE

2.1 GENERAL

A. The communications infrastructure system shall support voice and data applications/systems 
operated over a multi-media cabling plant including fiber optics and twisted pair copper.  

B. This telecommunications infrastructure shall be supported by dedicated telecommunication 
rooms and raceways.  Telecom rooms can also serve as a co-location for other technology and 
low voltage systems including AV, security, distributed antenna systems (DAS), and broadcast 
infrastructure.  Additional coordination required as part of design and construction process.

C. Communications infrastructure including cabling and raceways shall provide longevity to ensure 
future proofing.  Cabling plant shall be the latest product available in the market, which meets 
latest standards with enhanced bandwidth capabilities and overhead.  Raceways shall be 
provisioned to allow for a minimum of 20% spare physical capacity upon completion of facility.  
This will require a 30% initial design capacity to accommodate design changes to program.

2.2 TELECOMMUNICATIONS ROOMS

Dedicated telecommunications rooms shall be provided as necessary to specifically support 
technology and other low voltage specific systems in this venue including a Telecom Demarc 
Rooms (TDR), Main Telecom Room (MTR), Telecom Rooms (TR), Telecom Cabinets (TC), 
Server Rooms, and Wireless Equipment Room (WER).  Low voltage systems typically include 
voice, data, wireless, access control, video surveillance, DAS, audio/visual (AV), and sound 
systems.  

A. Communication Rooms shall be planned and fitted-out as follows:
1. Telecom Demarc Rooms (TDR):

Existing TDRs will be maintained and equipment within expanded as necessary to 
support renovation and expansion associated with project.  Existing demarcation room 
shall remain fully operational during and after construction.  

2. Main Telecom Room (MTR) – “PBX” Room:
Existing PBX Room will be maintained and equipment within expanded as necessary to 
support renovation and expansion associated with project.  Existing PBX Room shall 
remain fully operational during and after construction.  

3. Existing Telecom Rooms (TRs):  
Existing telecom rooms will be maintained and equipment within expanded as necessary 
to support renovation and expansion associated with project.  Existing 
telecommunications rooms shall remain fully operational during and after construction.  

4. Telecom Rooms (TRs):
TRs will be used for backbone and horizontal distribution.  Rooms shall be provided on all 
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levels and areas requiring telecommunications infrastructure and other technology 
equipment and interfaces.  TRs shall be approximately 90-150ft2 (8.5-14m2) in size and 
will be the structured cabling intermediate cross-connect (IC) for backbone cable and the 
horizontal cross-connect (HC) for local horizontal distribution.  TRs shall be located to 
maintain industry standard for horizontal cable length limits of 295-feet (90m).  Generally, 
planned horizontal distribution coverage requirements typically should not exceed 200-
feet (61m) radii to account for vertical and horizontal traversing of cable to reach the 
communication device.  TRs used on multiple levels shall be vertically aligned to form 
risers.  TRs will also be used as technology co-location rooms for distribution and 
equipment such as audio video, distributed antenna systems (DAS), distributed 
television, door hardware power supplies, security systems, and sound system amps, 
etc.
Anticipated New TR Placement:
a. Quantity: (4)
b. Location: (4) TRs @ Rooftop Expansion
c. Rating:  1HR minimum fire rating.  (2HR recommended)  

TRs shall be located based on horizontal cable length limitations of 295 feet (90m). 
TRs shall be fitted out with the following systems, equipment, and hardware components:
a. Flooring:  Concrete floors shall be sealed to prevent dust build up and ease 

cleaning.
d. Backboard:  ¾-inch (19mm) AC-grade fire resistant plywood with white fire 

resistant paint on all sides, and mounted at 6 to 102-inches (150-2550mm) above 
finished floor (AFF) on all walls.

e. Grounding System:  Telecom ground bus (TGB) connected to the telecom 
grounding backbone.

f. Cable Tray: (2) 12-inch (300mm) wide wire (basket) type cable tray mounted 
around room perimeter and sections above equipment racks at 90-inches 
(2150mm) and 114-inches (2750mm) AFF.  Trays shall be offset 6-inches 
(150mm) from wall.  

g. Equipment Racks:  
1) Racks: (3-4) 2-post 19-inch EIA equipment rack in 84-inch (2100mm) height 

with vertical cable/patch cord managers on each side. 
2) Power Units: (1) 1U Horizontal 2.9kW 120V 30A (NEMA L5-30P) metered 

PDU with (24) 120V 20A (NEMA 5-20) outlets and (1) 1U Horizontal 5.0kW 
208V/30A (NEMA L6-30P) metered PDU with (4) 208V 19A (C19) and (6) 
208V (C13) outlets for each rack. 

h. Equipment Cabinets:  None.
i. Electrical Power:  

1) Telecom Load:  80 W/SF (8-12kW Total excluding HVAC, Lighting, UPS)
2) Redundancy:  None.
3) Distribution:  

a) Normal Power:  Non critical components and non-code components 
shall be served from normal power.  

b) Generator Power:  Mission critical components and Life Safety/Code 
components shall be served from generator power and UPS system.  

4) Uninterruptible Power Supply (UPS):  Refer to Electrical narrative for UPS 
units to be mounted in Telecom Rack.  

5) Circuits:
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a) HVAC Equipment:  As required on generator power.
b) Lighting:  As required on generator power.
c) Equipment Racks: (1) 120V 30A (NEMA L5-30R), (1) 208V/30A 

(NEMA L6-30R), and (1) 208V 20A (NEMA L6-20R) receptacles on 
generator power at each rack.

d) UPS Connection: (1) 120/208V 50A (4-wire) hardwire from J-box.
e) Distributed Antenna System (DAS): (2) 208V 30A (NEMA L6-30R) 

receptacles on generator power mounted on wall.
f) Fire Alarm Panels:  TBD
g) Security System Power Supply: (2) 120V 20A (3-wire) hardwire from 

J-box on generator power mounted on wall.
h) Door Hardware Power Supply: (2) 120V 20A (3-wire) hardwire from J-

box on generator power mounted on wall.
i) Distributed TV: (2) 120V 20A (NEMA 5-20R) quad-plex receptacles 

on normal power mounted on wall.
j) AV System: (2) 120V 20A (NEMA 5-20R) quad-plex receptacles 

mounted on normal power.
k) Sound System:  TBD
l) Misc Equipment: (10) 120V 20A (NEMA 5-20R) quad-plex 

receptacles mounted on wall equally spaced.
6) Lighting:  Fixtures as required for 50fc illumination with dedicated light 

switch.
j. Cooling/Heating:  

1) Telecom Load:  80 W/SF (8-12kW Total excluding HVAC, Lighting, UPS)
2) Redundancy:  None.
3) System Type:  Dedicated HVAC system HVAC systems (DX or Fan-Coil 

Units).  A dedicated thermostat shall be provided within the room.  
4) Operation Schedule:  Un-interruptible operation (24-hours per day and 365 

days per year).
5) Environment:

a) Temperature:  68O F (20o C).
b) Temp. Range:  66 to 72O F (18.8 to 22.2O C).
c) Humidity:  30 to 50% RH,
d) Air Changes: 1 ACH.

6) Electrical:  All HVAC equipment shall be circuited on generator power.
k. Plumbing:  Under no conditions shall any pressurized water piping be routed 

through this room.  Additionally, any gravity piping such as waste lines and roof 
drain lines should not be routed through this room, however; if it is not possible to 
meet this condition then drip pans with drain lines shall be provided below all 
piping or a waterproof membrane installed above entire room complete with 
perimeter drain system.

l. Fire Protection:  Necessary smoke detectors and sprinkler systems that meet all 
applicable codes established by the AHJ.  Sprinkler system shall be wet type with 
a high temperature heads.  A dry pre-action type system with dry pipes shall be 
provided when distributing to rooms at exterior locations.
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5. Telecom Cabinet (TC):
TCs will be used at locations requiring backbone and horizontal distribution but without a 
dedicated TR.
TCs shall be fitted out with the following systems, equipment, and hardware components:
a. Grounding System:  Telecom ground bus (TGB) connected to the telecom 

grounding backbone.
b. Equipment Cabinet:  

1) (1) 4-post 19-inch EIA racks with enclosed equipment cabinets with outside 
dimensions of 24-inch wide by 42-inch depth by 84-inch height (600mm X 
1020mm X 2100mm) with internal vertical cable/patch cord managers on 
each side. 

2) Power Units: (1) 1U Horizontal 2.9kW 120V 30A (NEMA L5-30P) metered 
PDU with (24) 120V 20A (NEMA 5-20) outlets and (1) 1U Horizontal 5.0kW 
208V/30A (NEMA L6-30P) metered PDU with (4) 208V 19A (C19) and (6) 
208V (C13) outlets for each rack. 

c. Electrical Power:  
1) Telecom Load:  8 kW Total 

a) Normal Power:  Non critical components and non-code components 
shall be served from normal power.  

b) Generator Power:  Mission critical components and Life Safety/Code 
components shall be served from generator power and UPS system.  

2) Uninterruptible Power Supply (UPS):  Refer to Electrical narrative for UPS 
units to be mounted in Telecom Equipment Cabinet.  

3) Circuits:
a) Equipment Cabinet: (1) 120V 30A (NEMA L5-30R), (1) 208V/30A 

(NEMA L6-30R), and (1) 208V 20A (NEMA L6-20R) receptacles on 
generator power at each rack.

b) UPS Connection: (1) 120/208V 50A (4-wire) hardwire from J-box.
4) Lighting:  None.

d. Cooling/Heating:  None dedicated.  Use ambient air.
e. Plumbing:  None.
f. Fire Protection:  None.

6. Wireless Equipment Room (WER):
Existing Wireless Equipment Rooms, one for each carrier, located on the P3 of the 
Parking Garage will be maintained and equipment within expanded as necessary to 
support renovation and expansion associated with project.  

2.3 TELECOMMUNICATIONS GROUNDING SYSTEM

Extend existing telecommunications ground system into new TRs and TCs including insulated 
bonding backbones (TBB), equalizing conductors (TEC), and pre-drilled tinned copper buses 
(TMGB and TGB) System shall be based on and compliant with ANSI/TIA-607 Standard 
requirements.

Provided below are general components and associated requirements:

A. Telecom Ground Bus (TGB): 
(1) 20-inch x 4-inch x ¼-inch (500mm x 100mm x 6mm) tinned copper bus pre-drilled) mounted 
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on wall with isolated stand-offs at 18-inches (450mm) at each TR, TC and Server Rooms.  The 
TGB shall be connected to the telecommunications bonding backbone (TBB), to the nearest 
electrical ground bus at electrical room providing distribution to TR, TC and Server Room, and 
connected to building steel if existing within room using an insulated #3/0 (120mm2) stranded 
grounding conductor installed in continuous conduits.

B. Telecommunications Bonding Backbone (TBB):  
All TGBs on the lowest level of the facility shall be connected to the existing TMGB with 
insulated #3/0 (120mm2) stranded grounding conductor installed in continuous conduits or cable 
tray.  TGBs located in TR riser rooms shall be vertically connected using a single insulated #3/0 
(120mm2) stranded grounding conductor installed in continuous conduits up through riser and 
connected to each TGB using a #3/0 tap conductor bonded to the backbone using an 
irreversible, high compression fitting.

C. Equalizing Conductors:  
All TGBs on the lowest level, the highest level, and every third level in between shall be 
horizontally connected in loop type topology using an insulated #3/0 (120mm2) stranded 
grounding conductor installed in continuous conduits.

D. Equipment Grounding:  
All metallic technology components and infrastructure shall be bonded to nearest telecom 
ground bus (TGB) as per building code, industry standard, manufacturer’s requirements, and 
accepted industry practices.  Components typically include but not limited to cable tray, ladder 
racks, equipment racks/cabinets, metallic cable sheaths, conduits, conduit sleeves, raised floor 
support system, and modular equipment chassis, etc.

2.4 BUILDING INFRASTRUCTURE

This building shall be installed with dedicated raceway and cable systems specifically for technology and 
low voltages systems.

A. Raceway Systems:
1. Backbone Raceways:

TRs shall be vertically interconnected with a minimum of (10) 4-inch (100mm) conduits 
and/or sleeves (or provisions for equivalent vertically mounted cable tray with slab block-
outs through floors using pre-manufactured fire-rated sleeves. 

2. Horizontal Raceway:
Conduits and/or cable trays shall be routed horizontally out of all telecommunication 
rooms and closets to allow horizontal or workstation distribution to enter room.  Conduits 
shall be a minimum of (12) 4-inch conduits routed continuously to reach corridors or 
concourses.  All conduits routed through electrical rooms shall be continuous to minimize 
risk of interference on low voltage systems.  Additionally, continuous conduits shall be 
extended above all concourses and other exposed public areas without ceilings. 

3. Cable Tray:
Cable trays shall be aluminum ladder type or wire type (basket).  Solid bottom tray shall 
be provided at all locations with open ceilings exposed to public view.  Enclosed tray shall 
be used for segments routed through electrical rooms or other areas posing electrical or 
radio interference.  Cable trays will be routed horizontally on various levels in corridors 
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and concourses to interconnect Telecom Rooms for routing horizontal technology 
systems infrastructure including AV, data, fire alarm, POS, security, sound, telephone, 
TV, and wireless cables, etc. where feasible and as dictated by cable quantity.

4. Telecom Device/Outlet Raceway:
Each telecom device/outlet location to have a minimum 2-gang (double-deep) back-box 
with single gang mounting plate (mud ring) and 1-inch (25mm) for 3-cables or more 
minimum conduits originating from accessible ceiling area or cable tray.  Provide 
continuous conduits segments through all inaccessible areas, areas exposed to public 
view such as concourses and other sensitive architectural areas without ceilings.  Use j-
hooks mounted at 48-inch (1200mm) spacing not served by conduit or cable tray.  
Conduit sleeves and/or continuous segments shall be provided through walls for 
unimpeded pathway to cable origin or cable tray.  All conduit penetrations and opening 
through fire rated walls shall be sealed with appropriate fire and smoke stop material.  All 
raceway and cable routing shall be located to minimize cable length. 

Certain telecom devices/outlets may require multiple conduits, larger conduits, and/or 
larger enclosures based on cable fill.  Additionally, devices that require enclosures (as 
noted below) shall have a 22-inch x 22-inch x 8-inch (550mm x 550mm x 200mm) 
stainless steel enclosure with (1) 2-inch minimum conduits routed to the nearest cable 
tray or communications room.

5. Structured Cabling System:
The telecommunications infrastructure shall consist of an industry standard structured 
cabling system using physical hierarchical star cable topology comprised of 
backbone/riser and horizontal distribution segments.
a. Backbone Segment:

1) Telecommunications Copper:
Minimum (1) 100-pair Cat. 3 cable (to support conventional analog/digital 
telecommunications) routed to each new TR (or TC) from the MTR/PBX.  
Cable shall be terminated using wall mounted 110-Blocks.  Wall filed cable 
management shall be by d-rings and cable guides.  Actual backbone cable 
sizes to be confirmed during design.  The building standard is currently 
Belden plenum rated cable.

2) Fiber Optics-Primary:
Minimum (1) 6-strand OM4 multi-mode, (1) 6-strand OS2 single-mode and 
(1) 12-strand single-mode fiber optic backbone cable routed to each new TR 
(or TC) from the MTR/PBX.  Cable shall be terminated using duplex LC 
connectors with rack mounted 144-port fiber enclosures.  Actual backbone 
cable sizes to be confirmed during design.  The building standard is 
currently Corning plenum rated fiber.

b. Horizontal Segment – Telephone and Data:
Distribution from end point telecom device/outlets shall use 4-pair UTP as noted 
below originating from nearest TR.  Cable shall not exceed total cable length of 
295-feet (90m).  Cable shall terminate using equivalent RJ45 jacks in modular 
stainless faceplates at end points and rack mounted 48-port RJ45 patch panels at 
TR.  Patch panels to be provided as necessary with horizontal patch cord 
managers above and below each panel.  Anticipated quantities of certain devices 
and cables are shown below.  Exact requirements to be finalized.  The building 
standard is currently Belden plenum rated cable.
1) (8) Automatic Teller Machine: (1) Cat6A, (ATM)
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2) AV Device: (6) Cat6A, (AV)
3) Data Comm/LAN: (2) Cat6A, (DATA2)
4) Convention/Pre-Function Floor Data: (12) Cat6A, (DATA12)
5) Elevator Cabs: (6) OS2 or (4) Cat6A for telephone, TV, security cam, and 

Wi-Fi, (ELEV)
6) Elevator Machine Rooms: (6) Cat6A for control, telephone, TV, security 

cam, and Wi-Fi, (ELEVMACH)
7) Escalator Pits: (2) Cat6A for control, (ESC)
8) Remote Media Hub: (12) OM4, (12) OS2, (12) Cat6A, (MEDIA)
9) IP Television: (1) Cat6A, (IPTV)
10) IP Digital Menu Boards: (1) Cat6A, (IPTV)
11) IP Digital Signage: (1) Cat6A, (IPTV)
12) Point-of-Sale(POS): (3) Cat6A, (POS)
13) Security Camera: (1) Cat6A, (CAM)
14) Tele/Data: (2) Cat6A (DATA2)
15) Time Clock: (1) Cat6A, (TIME)
16) Wall Mounted Telephone: (1) Cat6A, (TELE)
17) Wireless LAN/Wi-Fi: (2) Cat6A, (WLAN2)

c. Comm Device Power:  
Comm devices shall each be installed with 120V, 20A (NEMA 5-20R) quad-plex 
receptacle with exception Wall Tele, WLAN, Security Cam, etc.  Each POS device 
shall be installed with isolated ground type duplex outlet.  Public Tele require a 
junction-box with hardwired 120V 20A circuit. 

2.5 PROGRAM REQUIREMENTS

Refer to Architectural Room Data Sheets and Program documents for requirements.

PART 3 - IT SYSTEMS

3.1 GENERAL

A. This work and design to be developed in conjunction with Owner.

B. IT Systems include existing Avaya Analog Telephone, Cisco Wireless Data Network, 
and Cisco Converged Data Network.

C. Verification required with Owner how this work will be procured and implemented.

3.2 TELEPHONE SYSTEM 

A. GENERAL
1. Expand and extend existing Analog Telephone System to support renovation and 

expansion areas including Telephone Sets.
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3.3 WIRELESS DATA NETWORK (WLAN/WI-FI) 

A. GENERAL
1. Expand and extend existing Wireless Data Network to support renovation and 

expansion areas.
2. Wireless Data Network to be Enterprise grade system based on industry best 

practices.
3. Wireless Data Network shall comply with IEEE 802.11ac (Wave2) or higher using 

2.4 and 5.0GHz frequencies.
4. The Wireless Data Network shall be a converged network that provides a single 

wireless data and backbone connectivity for all building systems, applications, 
tenants, and user.  Virtual local area networks (VLANs) shall be integrated into 
the system to virtually secure and segment the network.

5. The Wireless Data Network will use the converged data network for Ethernet/IP 
connectivity throughout facility.

6. Wireless Data Network shall provide ubiquitous coverage of renovation and 
expansion areas.  

7. Wireless Data Network shall use a high-density layout and configuration in public 
areas including entrance portals, concourses, convention areas, pre-function 
areas, and meeting/conference rooms.

3.4 CONVERGED DATA NETWORK 

A. GENERAL
1. Extend and expand existing data network to support renovation and expansion 

areas including access switches.
2. Extend access switches in support of additional required Wi-Fi access points 

described under Wireless Data Network.  
3. Provide necessary network expansions within the core-switches within the 

MTR/PBX to facilitate the additional TRs (and TCs).  
4. Provide necessary network access switches within existing TRs in support of 

new cabling to existing communications rooms to support renovation and 
expansion areas.  

3.5 PROGRAM REQUIREMENTS 

Refer to Architectural Room Data Sheets and Program documents for requirements.

PART 4 - DISTRIBUTED ANTENNA SYSTEM (DAS)
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4.1 GENERAL - Cellular

A. Currently there are four cellular distributed antenna systems (AT&T, Verizon, T-Mobile and 
Sprint) installed in parallel within the existing venue.  The carriers currently own, operate and 
maintain the existing individual DAS systems.  Within the expansion areas, the Owner, Architect 
and Engineers shall work with the individual wireless carriers to have them expand and extend 
the existing DAS systems to support renovation and expansion areas as needed.  Pathways, 
power and space will be coordinated with the Architecture of the building to facilitate the 
individual extension designs within the expansion.  

4.2 GENERAL – Responder Emergency System (RES) 

A. Currently there is an 800 MHz City Radio distributed antenna system installed within the 
existing venue.  The venue currently owns and is responsible for maintenance for the existing 
RES DAS systems.  Within the existing building and expansion areas, the Owner, Architect and 
Engineers shall coordinate pathways, power and space with the Architecture of the building to 
facilitate a full replacement design.  The RES system is a specific 800 MHz City Radio 
[emergency responder radio systems (police, fire, ambulance) and facility operations radios] 
system and is separate from the cellular telephones system from the four carriers.  

B. The system shall be designed and tested in accordance with the City Standards (Section 510 of 
the Denver Building and Fire Code).  Additionally, building coverage shall be evaluated in 
accordance with the current City Standards (Section 510.1.1).  

C. Under the classification of a High-Rise installation, the existing system riser installation shall be 
brought up to current City Standards of a complete 1-HR rated riser/enclosure.  

PART 5 - SECURITY SYSTEM

5.1 GENERAL

A. Expand and extend existing ICT Access Control and Avigilon CCTV Security systems and 
Security Command Center to support renovation and expansion areas.  The existing IP based 
systems will leverage the existing and physically separate Security Data Network.  This will be 
accomplished by utilizing new security fiber backbone cabling to new TRs and TCs from the 
MTR.  

B. The systems shall be interfaced to the facility LAN using Ethernet and Internet Protocol (IP) 
based technology.

5.2 EQUIPMENT AND COMPONENTS

System equipment and components shall be provided as necessary and include the following 
major components as noted below.  Preliminary device quantities are shown in parenthesis for 
certain equipment and devices.  Exact requirements to be finalized.  

A. Infrastructure
1. Cable
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2. Raceway
3. Power
4. Battery Backup

B. Servers
1. Expand existing as necessary including licensing as necessary.
2. Network Video Recorders
3. Video Archive SAN Servers
4. Video Tape Backup and Servers
5. Access Control System Servers

C. Software
1. Expand existing as necessary including licensing as necessary.
2. Access Control System
3. Video Surveillance System
4. Integrated Graphical User Interface (GUI) System
5. Video Analytics - motion detection and facial recognition
6. Archive and Backup Systems
7. UPS Monitoring

D. Security Equipment and Devices
1. Two-Way Intercom Systems (INTERCOM)
2. Code Blue Telephones (BLUE TELE)
3. Access Control System, Server and UPS, (ACS)
4. Video Surveillance System, Servers, Video Archive Server/Tape, and UPS (CCTV)
5. Network Video Recorders and UPS, (NVRs)
6. Security Control Panel and UPS, (SCP)

a. New SCP and DIN Rail Cards in support expansion and renovation areas
7. Smart Card/Proximity Readers, (CR)
8. Door Status Monitors, (M)
9. Duress Button, (PANIC)
10. Fixed Megapixel Cameras (solid state), (CAM-F)
11. 360 Fixed Megapixel Cameras (solid state), (CAM-360)
12. HD Fixed Cameras (solid state), (CAM-HD)
13. PTZ Cameras, (CAM-PTZ)

E. Security Device Raceways:

Each location to have 2-gang (double-deep) back-box with single gang mounting plate (mud 
ring) and 1-inch (25mm) (1) 1-1/4 inch (32mm)   minimum diameter conduit originating from 
accessible ceiling area or cable tray.  Provide continuous conduits segments through all 
inaccessible areas, areas exposed to public view such as concourses and other sensitive 
architectural areas.  Use j-hooks mounted at 48-inch (1200mm) spacing not served by conduit 
or cable tray.  Conduit sleeves and/or continuous segments shall be provided through walls for 
unimpeded pathway to cable origin or cable tray.  All conduit penetrations and opening through 
fire rated walls shall be sealed with appropriate fire and smoke stop material.  All raceway and 
cable routing shall be located to minimize cable length.
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5.3 PROGRAM REQUIREMENTS

Refer to Architectural Room Data Sheets and Program documents for requirements.

END OF TECHNOLOGY BASIS OF DESIGN NARRATIVE
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CODE COMPLIANCE
Colorado Convention Center | Basis of Design

The existing Colorado Convention Center underwent a major remodel in 2002 which doubled the size to its 
current size of 2.4 million gross square feet. The addition in 2002 extended the original building to the north 
and was planned for a future multi-use flex space to be placed on the roof.  This planned expansion of 
multi-use flex space is a major part of this current project.  The new rooftop expansion will affect existing 
fire protection, fire alarm and smoke control systems that serve areas outside the expansion and 
construction area. This scope of work is to include new fire protection, fire alarm and smoke control systems 
serving not only the expansion, but other areas being served by those systems. 

This Schematic Design Narrative will be addressing each fire protection system type and what will be 
expanded to connect into the existing systems serving the convention center. The existing Convention 
Center is to remain open throughout the scheduled construction. Measures shall be in place to not interrupt 
or alter conditions of the existing facility throughout construction. The contractor will need to develop a 
Construction and Phased Occupancy Plan to coordinate the installation of the new fire protection systems 
and modification of existing fire protection and life safety systems during construction.

The Colorado Convention Center is currently a low-rise building. The proposed rooftop Multi-Purpose Room 
and related support spaces will be added above the roof of the existing building. The floor level of this 
expansion will be 82 feet above the lowest level of the fire department vehicle access, technically making 
the expansion and building a high-rise building. Preliminary design development identified that as a result 
of this rooftop expansion, the entire Convention Center could be reclassified as a high-rise building. This 
classification would have required significant changes to the existing fire protection, smoke control and fire 
alarm systems. 

In meetings with the City and County of Denver Building Department and Fire Department the design team 
presented the existing fire protection systems. It was determined that only the ‘Expansion’ of the Convention 
Center would need to comply with the high-rise provisions of the Denver Building Code. Compliance with 
these provisions is currently being documented with an Administrative Modification that identifies the 
currently approved applicable Administrative Modifications. This Administrative Modification will also 
document the approach taken related to egress, fire protection, fire alarm, smoke control systems and other 
signification fire protection features of the building.   

APPLICABLE CODES  

1. 2016 Denver Building Code

2. City and County of Denver Building and Fire Department Policies and Guidelines

3. 2018 Administrative Modification (Currently in Development) will document fire protection 
requirements and meetings with Building and Fire 

4. Previously approved and identified administrative modification

5. 2015 International Building Code with City and County of Denver Amendments

6. 2015 International Building Code with City and County of Denver Amendments 

7. 2015 International Mechanical Code with City and County of Denver Amendments 

8. 2015 International Plumbing Code with City and County of Denver Amendments 

9. 2015 International Fuel Gas Code with City and County of Denver Amendments 
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10. 2017 National Electrical Code 

11. Underwriters Laboratories (U.L.). 

12. National Electrical Manufacturer’s Assoc. (NEMA). 

13. Applicable NFPA Codes and Standards

a. NFPA 13 Standard for Installation of Sprinkler Systems, 2016 edition

b. NFPA 14 Standard for Installation of Standpipe and Hose Systems, 2016 edition

c. NFPA 20 Standard for Installation of Stationary Pumps for Fire Protection, 2016 edition

d. NFPA 72 National Fire Alarm Signaling Code, 2013 edition

e. NFPA 92 Standard for Smoke Control Systems, 2017 edition

f. NFPA 110 Standard for Emergency and Standby, 2016 edition 

Life Safety Requirements

OCCUPANCY CLASSIFICATION

Multi-Purpose Meeting Room(s), Pre-function and Terrace A-3  (Assembly)

Commercial Kitchen F-1 (Kitchen)

Storage S-1 (Storage)

Office – Staff Support B (Business/Office)

OCCUPANCY SEPARATION

A-3 (Assembly) to A-3 (Assembly) No Requirement

A-3 (Assembly) to B (Business) 1 hour Separation

A-3 (Assembly) to F-1 (Commercial Kitchen) 1 hour Separation

A-3 (Assembly) to S-1 (Storage) 1 hour Separation

F-1 (Commercial Kitchen) to S-1 (Storage) No Requirement

Mechanical, Emergency Power Equipment Rooms 1 hour or Sprinklered

Fire Pump Room 2 hour separation

Trash Chute Rooms 2 hour room and shaft

CONSTRUCTION TYPE

Primary Structural Frame 3 hour

Exterior Nonbearing Walls 0 hour non-combustible

Roof Construction and Secondary Members 1 ½ hour (footnote b)

Footnote b – Fire protection of structural members shall not be required, including protection of roof 
framing and decking where every part of the roof construction is 20 feet or more above any floor 
immediately below.
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Nonbearing Interior Partitions 0 hour non-combustible

Public Corridors 0 hour non-combustible

Folding Partitions 0 hour

Floor Construction 2 hour

Exit Stair Enclosures and Elevator Hoist-ways 2 hour

Horizontal Exit 2 hour

Means of Egress 

OCCUPANT LOAD FACTORS  

Multipurpose Room (functions as Meeting and Exhibit) OLF 10 sf/person

NOTE: The Occupant Load for the Convention Center Expansion Level shall be limited by the Convention 
Center Operator to a maximum of 8,000 occupants. This is a similar approach to that taken in other 
assembly areas in the Convention Center.

Terrace (Exterior Rooftop) OLF 7 sf/person

Office (Staff Support) OLF 100 sf/person

Commercial Kitchen OLF 200 sf/person

Storage OLF 300 sf/person

Horizontal Exit (occupant load availability) OLF 3 sf/person

OCCUPANT LOAD FACTORS

Egress Width has been calculated based on the approved egress width factors used throughout the 
remainder of the Convention Center. 

Those factors are: 0.2 x total occupants on stairs

0.15 x total occupants on other egress components

Protected Assembly Seating

As permitted by IBC Section 1029.6.3 the new Egress Stairs serving the 
Outdoor Terrace have utilized an Occupant Load Factor of .08 where 
egress is provided by aisles and stairs.  The occupant load factor for 
stairs is .08 and .06 on other egress components

Horizontal Exit As permitted by the IBC, the use of a Horizontal Exit will be utilized in the 
Corridor servicing the Multi-Purpose Room. The Occupant Load Factor 
used for calculating the occupants staged in the Horizontal Exit is 3 
sf/person.

Maximum Travel Distance 

250 feet
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Egress Zones Due to the size of the facility the concept of egress zones is utilized so 
that a full building evacuation would not be done on an initial alarm zone 
activation. This concept will be utilized in this Convention Center 
Expansion.

Maintain Current Egress Zones:

 Lower Level Ballrooms
 Meeting Room Level
 Exhibit Hall Level (Exhibit Halls A-F are separate Zones)
 Upper Level
 NEW MULTI-PURPOSE/PREFUNCTION/TERRACE LEVEL 

WILL BE A SINGLE EVACUATION ZONE

Elevator Lobbies/Areas of Refuge
Elevator lobbies or areas of rescue assistance would be required. The expansion area includes a Pre-
function Areas just outside the Multi-purpose Area.  Currently we are pursuing a request for consideration 
to allow elevators to open into the Pre-function Area without enclosed elevator lobbies. With the building 
protected throughout with an automatic sprinkler system, smoke exhaust system, emergency evacuation 
plan and fire watches helps ensure the safe evacuation of physically challenged individuals. 

UTThe existing Convention Center does not have Elevator Lobby Areas of Rescue Assistance. Existing and 
Expansion Area Elevator Lobbies will have 2-way communication at all elevator lobbies throughout the 
facility.

The Convention Center Emergency Evacuation Plan includes provisions for evacuation of the physically 
challenged individual. Large assembly functions include fire watch to ensure safety of occupants during 
these events. 

Fire Protection Systems

FIRE SUPPRESSION

The existing sprinkler system (quick response) will remain as permitted by the City and County of Denver. 
The 1999 edition of NFPA 13 permitted the use of smoke detectors and no automatic sprinkler protection. 
This was also allowed by previous approved by Administrative Modification and include: transformer, 
electrical switchgear, and telephone equipment rooms. U

The new automatic sprinkler system for the Convention Center Expansion will be a hydraulically designed 
and installed system in accordance with currently adopted codes and standards, including new transformer, 
electrical switchgear, telephone equipment and elevator equipment rooms.

The expansion will be served from the existing Sprinkler Valve Room East on the Champa Street side of 
the building. The Valve Room has a manifold with the expandability of adding a Standpipe and Sprinkler 
Riser. 

During the 2002 expansion, a 6” and a 4” connection into the sprinkler valve manifold was provided in the 
“Sprinkler Valve Room East” at street level. It was intended that a new riser from these points of connections 
would be extended to the new roof expansion.

Branches to individual sprinkler zones will be provided with monitored control valves and water flow 
switches as well as a system drain/test connection. All control valves and water flow switches will be 
annunciated by the fire alarm system at the life safety control panel. 
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All isolating and sectionalizing valves on the fire protection system will be provided with tamper switches 
that will be annunciated by the fire alarm system at the life safety control panel.  

Design the sprinkler system for ballroom or exhibit hall spaces, whichever is greater and other Hazard 
Classifications for other areas in conformance with approved Administrative Modifications, NFPA 13 and 
FM Insurance Underwriter requirements. 

Design Densities

Multi-purpose Room .3/6000 square feet

Other Assembly Areas Light Hazard

Maintenance and Repair Extra Hazard Group 2

Storage Areas Ordinary Hazard Group 2

Commercial Food Preparation/Kitchens Ordinary Hazard Group 1

Install new Dry Sprinkler System at Interstitial Space or other areas where temperatures could be 
less than 40 degrees F. The Dry System shall be a Nitrogen Air System.

Sprinkler Zones 

52,000 square feet as permitted by code.

Smoke Control Zones (anticipating 2-3 Smoke Control Zones in the Multi-Purpose Room 
Expansion) coordinate sprinkler zones with Mechanical Design Narrative. 

Horizontal Exit is a separate sprinkler zone and Smoke Control Zone, coordinate with Mechanical 
Design Narrative.

Special Fire Sprinkler Protection

Escalator Openings are to be protected with non-combustible draft curtains and sprinkler heads 
spaced 6 ft on center and within 12 inches of the escalator opening as guided by the IBC and NFPA 
13.

At Exterior Stairs 204, 205, 206 and 207 provide ICC ESR-2397 - 2 hour sprinkler protection at the 
glazing of the new exterior stair enclosure. The sprinkler protection shall be in accordance with the 
Evaluation Report or an approved alternate.

Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

FIRE PUMPS

The existing Convention Center is served by two fire pumps in the original building. Both fire pumps work 
in series and are interconnected. Since the rooftop terrace will be a separate fire zone from the existing fire 
zones, it is anticipated that the existing water flows will not vary and if so not enough to change the incoming 
water size serving the existing fire pumps. The existing pumps may be sized to provide adequate pressure 
to the new rooftop expansion. It is to be investigated by the sprinkler contractor. At this stage of design 
development, we’re anticipating the need for a new fire pump to be installed to provide the required flow 
and pressure to the new roof. Discussions with the Convention Center and Denver Fire Department support 
the continued use of the existing fire pumps as currently configured.  
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Sprinklers, Standpipes and existing Fire Pumps must be active during construction it is intended that the 
two existing fire pumps will be active during construction and installation of the new fire pump.

Maintain existing pumps (2 – 2000 gpm) with one new fire pump (soft start, VFD, flat curve) sized to provide 
500 gpm and 100 psi at the roof of the Convention Center Expansion. Provide redundant water supply, 
valving, fire department connections and a new fire hydrant on Champa Street if required.

Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

STANDPIPES

Current standpipe systems may accommodate the flow and additional pressure required for the proposed 
expansion rooftop (500gpm/100psi). This is to be confirmed by the fire sprinkler contractor with the design 
of fire protection system.

Standpipes shall conform to the Denver Building Code and NFPA 14. These requirements include but are 
not limited to: 

1. Class I Standpipes and hose outlets located at intermediate levels inside the stairwell at each 
intermediate floor landing or locations approved by the Denver Fire Department.

2. At exits from the multi-purpose room (with travel distance to a standpipe no more than 100 feet)

3. Each side of the horizontal exit. 

4. The new roof. 

5. Top of most remote standpipe for testing.

6. Drain lines. 

Provide pressure reducing valves where required by Denver Fire Department. Standpipe System is to be 
designed to maintain the flow and maximum pressure (100 psig) requirements per NFPA. 

Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

Fire Detection, Alarm and Communication Systems 
The existing fire alarm systems shall be maintained and upgraded to accommodate Convention Center 
Expansion. The expansion (except as noted) shall be designed and installed in accordance with the 
requirements of the Denver Building Code, NFPA 72 and the City and County of Denver Fire Department 
requirements. All equipment shall be U.L. approved. 

The existing smoke control/smoke exhaust system controls are currently controlled by the Building 
Management System (BMS) and shall be upgraded or replaced with a system in compliance with current 
Building and Fire Codes utilizing the Convention Center Fire Alarm System. This includes the operation of 
the existing and new (Expansion Level) Smoke Control System. Install a new smoke control panel in FCC 
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with new wiring to the existing smoke control fan locations.  A new Smoke Control System is to be provided 
for the new spaces on the roof-top expansion and combined into the new panel with the revised system. 

Install a new addressable fire alarm system for the expansion and interface with the existing fire alarm 
detection system wiring and devices (including pull stations, detectors, relay interfaces for flow switches, 
dampers, etc.) Wiring may be re-used and remain, however additional devices for the expansion is required. 

Provide new firefighter warden phones in the new main electrical, fire pump, generator rooms and other 
rooms required by the Fire Code. 

Interface via Fire Alarm control modules with new elevator and escalator controls as necessary to comply 
with re-call operations escalator operation during egress. 

The existing Public Address System will be utilized as currently permitted for Voice Evacuation.  The 
Expansion shall have a new Public Address System connected to the existing and new Fire Alarm System. 
The existing fire alarm control panel shall be upgraded or modified to accommodate the new system and 
all new wiring and rated speakers shall be installed in the expansion and extended into the new spaces. 

The new expansion area will be monitored and alarmed from the existing building system and existing Fire 
Command Center.

The Fire Alarm System will be comprised but not be limited to the following new components: 

Expansion/replacement of the existing Fire Control Panel with new Voice Evacuation System via 
the Public Address System as permitted by the currently approved Administrative Modification. 

Interface with new Mechanical, Sprinkler, HVAC and Security Systems. 

Area of refuge 2-way communication system for public emergency use. 

Two-way communication system with warden phones for firefighter use. 

New Smoke Control panel, wiring and controls. BMS AND UUKL APPROVED FIRE ALARM 
CONTROL FOR NEW SMOKE CONTROL SYSTEM and the EXISTING SMOKE CONTROL 
SYSTEM.

Provide Class B supervised strobe circuits for the new Fire Alarm System in the expansion. 

Provide survivability requirements for the new Fire Alarm System in accordance with NFPA 72. 

Provide Manual fire alarm boxes at all new exit stairs 

Coordinate new PA system with the new Fire Alarm System. This is provided in lieu of fire alarm 
speakers 

Existing smoke control system will be unchanged and will be directly controlled by the FA system. 
Fire alarm control panel and equipment will be upgraded as needed to accommodate the direct 
interface with the smoke control system/equipment. Smoke control panel will be replaced.

Where smoke detection is not provided at entry doors to stairways, smoke detection will be 
provided

UThe new rooftop Multi-purpose Room will be subdivided with separate sprinkler flow switch areas 
per smoke zones. 

Smoke Control System (including Exhaust, Make-up Air Activation, Stair Enclosure and Elevator 
Hoist-way Pressurization) in the new assembly hall will be activated by a sprinkler flow switch in 
the affected zone or as directed by the Denver Fire Department. 
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Smoke detection will be provided within 5’ of entry doors, top of stairs, and elevator hoist ways for 
the expansion.

Fire Alarm Zones will match smoke control and sprinkler zones in the expansion. 

Monitoring and control of new fire pump status and operation

Monitoring and control of existing and new Smoke Control System. (Remove existing Smoke 
Control Panels and provide new Smoke Control Graphic Panels) 

Manual Station shall be located as required by the Fire Code and the Fire Department. 

Fire alarm speakers with ADA strobes to be located as required by the Fire Code. 

All strobes shall be synchronized as required by local jurisdictional authorities. Provide speakers 
located such that the signal strength complies with all codes. 

Addressable monitor modules will be provided to interface non-addressable devices with 
addressable system data bus. Non-addressable devices include sprinkler flow and tamper 
switches, door releases, concession cooking suppression system, etc. 

Sprinkler systems shall have flow switch alarms and tamper switches on all new valves. Flow switch 
shall create an "alarm" in the building F.A. system. Tamper switch shall create a "Supervisory" 
indication in the system. 

Fire alarm speakers and strobes shall be wired separately. 

Fire alarm system wiring shall be in conduit in exposed and hard gypsum ceiling areas. This conduit 
system to be dedicated to the fire alarm system. Conduit system installation shall meet NFPA, State 
and local code requirements. 

Additional replacement and upgraded fire alarm wiring shall be Class A for high-rise use. Fire alarm 
wiring shall have a continuous (red) color coding throughout the system. 

Junction and pull boxes in the fire alarm conduit system shall be identified by red covers with F.A. 
stenciled in black. 

Fire alarm trunk cable shall be 2 hour rated cable. 

The new Fire Alarm System may be able to re-use existing initiating and strobe devices where 
possible and tie-in new devices including firefighter call stations (fire pump rooms, generator rooms, 
etc.) for expanded 2-way fire fighter communication, new sprinkler tamper and flow switches, 
smoke and heat detectors, new pull stations/speakers/strobes in the new spaces. A new Voice 
Evacuation and Public Address System will be required to be designed and installed in the 
Convention Center Expansion. 

Elevator monitoring and controls may re-use wiring and raceways where possible however the 
existing elevators will require upgrades to the controllers to meet high-rise recall and 
communication requirements. The new elevators will require tie-in to the existing transfer switches 
for the associated Emergency Generator. 

Rescue Assistance Stations to be added at all elevator lobbies and selected stairwells at each floor 
in the existing rescue areas as well as in the new Areas of Refuge. Refer to Architectural 
Specifications for further description of rescue area locations and requirements. 

Existing raceways for the smoke control system may be re-used but all wiring to fans and control 
and monitoring devices, as well as the devices themselves, shall be replaced with current code 
compliant circuits. 
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Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

Smoke Control System 
The existing Smoke Control System will not be modified (with the exception of providing UUKL control of 
the existing Smoke Control System by the Fire Alarm System) The rooftop expansion does exceed the 75-
foot high rise requirements. The new expansion of the Convention Center must meet current high-rise 
requirements for smoke control.   

General Smoke Control System Requirements for the New Smoke Control System in the Expansion. See 
Mechanical Design Narrative for Detail.

New System must be capable of exhausting approximately 3 air changes per hour.

Provide make-up air requirements in accordance with the Denver Building Code. 

The Multi-Purpose Room shall be zoned so that all fans operate together. 

Due to the expansion, some existing fans will be replaced with new fans and be relocated from 
existing locations due the new rooftop expansion. This will require ducting from the fans new 
location to the exhibit hall served.  

All new Stair Enclosures serving the high-rise expansion are to be provided with Stairwell 
Pressurization in accordance with the Denver Building Code.

We believe all existing Stair Enclosures are protected with Stairwell Pressurization. Any existing 
Stair Enclosures serving levels greater than 75 feet above the fire department access level not 
provided with Stairwell Pressurization will be provided with Stairwell Pressurization.

All existing and new Elevator Hoist-ways serving levels greater than 75 feet above the fire 
department access level will be provided with Hoist-way Pressurization in accordance with the 
Denver Building Code.

 Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

EMERGENCY GENERATOR 

The existing Emergency Generators and fuel tanks will be permitted to remain in their current location and 
configuration. These existing Emergency Generators do not have the capacity to accommodate the 
expansion. 

A new Emergency Generator is to be added on the east side of the Convention Center.  Install new day 
tanks and generator fuel lines from day tanks to generators as required. See Electrical and Mechanical 
Design Narrative for details.

The new Emergency Generator will be provided with an integral day tank and connections to a new fuel 
storage tank. Provide a new day tank and 3,500-gal fuel storage tank in a 2-hour rated enclosure for the 
new Emergency Generator. 
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The new Emergency Generator will have sufficient capacity to operate the emergency equipment as 
required by the Denver Building and Fire Code related to high-rise provisions including but not limited to 
the smoke control exhaust systems, make up air, new fire pump, elevators, escalators and other emergency 
equipment. The Emergency Generator will be capable of serving all this equipment in the expansion for 
simultaneous operation.

Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

Fire Command Center 
Fire Command Center will be modified as necessary. It will include provisions to accommodate 
requirements for the expansion and new fire protection systems. 

New elevator monitoring/control system for monitoring and control of the new elevators, 

Monitoring and control of new Emergency Generator

Remove existing Fire Alarm Graphic Panels and install a new Graphic Annunicator Panels. These 
new panels will provide monitoring of alarms and indication for the new and existing spaces. 

Install a New Fire Fighter Smoke Control Panel, including wiring and controls.  

Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

Responder Emergency System (RES) 
Currently there is an 800 MHz City Radio distributed antenna system installed within the existing 
Convention Center. The venue currently owns and is responsible for maintenance for the existing RES DAS 
systems. Within the existing building and expansion areas, the contractor shall coordinate pathways, power 
and space with the Architecture of the building to facilitate a full replacement design. The RES system is a 
specific 800 MHz City Radio. This provides emergency responder radio systems (police, fire, ambulance) 
and facility operations radios. This system is separate from the cellular telephones system currently in the 
facility. 

The system shall be designed and tested in accordance with the City Standards of the Denver Building and 
Fire Code. Additionally, building coverage shall be evaluated in accordance with the current City Standards. 

Under the classification of a High-Rise installation, the expansion system riser installation shall be in 
compliance with City Standards to include a 1-HR rated riser/enclosure. 

Acceptance Testing 

The fire sprinkler, fire pump, fire alarm, smoke control and radio enhancement systems will be tested in 
accordance with the Denver Building/Fire Code and national standards upon completion of installation by 
the responsible sub-contractor.

END OF CODE COMPLIANCE 
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VERTICAL TRANSPORTATION
Colorado Convention Center | Basis of Design

VERTICAL TRANSPORTATION MODIFICATIONS

The Colorado Convention Center Expansion Program includes the addition of a Multi-purpose space 
and outdoor terrace above the existing Convention Center.  

The vertical circulation plan includes the addition of new escalators and elevators serving between the 
Exhibition Level and the new Multi-purpose Level.  Nine new escalators in each of the D and E Lobbies 
(total of 18 units) will be the primary mode of vertical transportation to the new space.  For those persons 
that require elevator sevice, a group of two new passenger elevators will be added to the the D Lobby, and 
the existing E Lobby group of two elevators will be extended up to the Multi-purpose Level.  In addition, an 
observation elevator will be added to the D Lobby for ADA access between the Street and Exhibition Level.  

In addition to the indoor circulation, the new Multi-purpose Level Outdoor Terrace Space will be served by 
the extension of the existing two car group along Champa Street.  This circulation path provides a direct 
route to the Light Rail Station.    

This Section includes vertical transportation analyses and a summary of the proposed solutions.

1. ANALYSIS

a. Vertical transportation analysis begins with the estimated population occupying the Multi-
purpose Room(s), the anticipated peak traffic period, and the percentages of the population 
that must be moved during the peak traffic period.  Once these variables are established, 
analysis calculations are completed to determine if proposed systems will meet the 
established design criteria.  

1) The peak traffic period will be the 30 to 45-minute exiting period following the end of 
an event.  Vertical transportation analysis breaks this exiting period into five-minute 
periods.  A five-minute period is a long enough time frame to provide meaningful, 
measurable information, but not so long as to allow peak activity to be disguised by 
average activity levels. 

2) The design criteria for the vertical transportation within the five-minute peak is as 
follows:

a) Elevator Handling Capacity:  As developed for each scenario considered, 
where:  

i. Handling Capacity is the percentage of population that must be transported 
by the vertical transportation system during a peak five minute period.

ii. This population will be served by a combination of elevators and escalators.

b) Elevator Average Interval:  ≤50-60 seconds, where:

i. Average Interval is the average time between elevator departures from the 
main terminal loading floor, in seconds, during the peak five minute period; 
calculated by dividing the round-trip time of a single elevator by the number 
of elevators proposed for the group.

3) A single, 48” wide (40” step) escalator has a five-minute nominal Handling Capacity of 
565 persons.  
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a) A 48” wide escalator has a maximum 752 person five-minute Handling Capacity.  
The maximum is based on two persons on every step.  For analysis purposes, 
the nominal, or 75% of maximum, Handling Capacity is used to reflect a more 
realistic load.

4) The elevator group Handling Capacities will be as developed below.  Again, a nominal 
approach to loading, rather than code maximum capacity, is considered.       

b. Maximum Population – 8,190 persons

1) The given maximum population in the Multi-purpose spaces is 8,190 persons.  

2) The worst case scenario is one event where all attendees collectively begin to exit; 
therefore, the design window for the exiting period is 30 minutes. 

3) During the peak exiting period, an even distribution of the exiting population is 1,392 
persons (8,190 / (6) five-minute periods).  

4) During the 30-minute period there will be surge demand that is ±1.3 times the average 
demand, or 1,810 persons.  

5) The population will utilize either elevators or escalators to leave the venue.  

6) With any vertical transportation arrangement where more than one group of escalators 
or elevators serve the same floor, each group (elevators + escalators) must have about 
20% excess capacity to compensate for unequal demand.  Consequently, the total 
five-minute Handling Capacity requirement is 2,172 persons (1,810 + 20%).  

7) In this type of crowded exiting persons will elect for the always available escalators as 
opposed to wait for elevator service.   

8) The escalator arrangement includes three units between each floor; they will operate 
with two units serving in the direction of the traffic flow with one serving any reverse 
traffic.  Two escalators have a nominal Handling Capacity of 1,130 persons.  The 
combined D and E Lobby escalators have a nominal Handling Capacity of 2,260 
persons per five-minutes.  This combined Handling Capacity exceeds the 2,172 person 
requirement.  

9) The elevator groups (D and E Lobby) should have sufficient capacity to serve the ADA 
population, their companions, and ambulatory persons that elect for elevators over 
escalators.  Collectively termed the ADA+ population, FS2 utilizes 3% to estimate this 
population, or ±65 persons per five-minutes.

10) The D Lobby group, (2) 3500lbs. capacity elevators traveling at 350fpm, will serve up 
to 124 persons in a five-minute period with a 39 second Average Interval.  The modified 
E Lobby group of (2) 4000lbs. capacity elevators traveling at 350fpm, will serve up to 
136 persons in a five-minute period with a 40 second Average Interval.  Consequently, 
the combined groups will have sufficient capacity to meet the minimum ADA+ exiting 
demand.     

c. Typical Populations 

1) The Multi-purpose Level has (24) 2,692sqft rooms with (2) 6,191sqft pre-function 
corridors totaling 76,990sqft.  The space is flexible to accommodate various event 
types and sizes.      

2) Within any arrangement, the setup will include area reserved for aisles, staging, 
catering stations, audio-visual equipment, and other logistic requirements.    

3) To account for the logistic requirements, the total available area is reduced based on 
the event type.  

4) For a catered event, the area is divided in half with the remainder used to estimate the 
potential population (38,495sqft).   Banquet seating is estimated at 100sqft for a 10 top 
round table of seated guests (38,495sqft / 100sqft x 10 persons = 3,850 persons).
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5) For a general session event with theater type seating or stand up reception, the 
logistics area is included within a 10sqft per person calculation (76,990sqft / 10sqft = 
7,680 persons)  

6) Consequently, the typical or average population would be 5,765 persons ((3,850 + 
7,680) / 2).    

7) Events in a multiple room configuration will not conclude at the same time.  Therefore, 
the design window for the exiting period extends to 45 minutes.

8) During the exiting period, an even distribution of the exiting population is 640 persons 
(5,765 / (9) five-minute periods).  

9) A surge in the exiting is minimal if at all given the staggered event endings.  

10) Again, when there are multiple vertical transportation options serving the same floor, 
each group (elevators + escalators) must have about 20% excess capacity to 
compensate for unequal demand.  Consequently, the total five-minute Handling 
Capacity requirement is 768 persons (640 + 20%).  

11) Banquet or receptions include persons who are more inclined to seek elevator service 
over escalators.  Attendee attire, including footwear, may be slightly dressier resulting 
in this preference.      

12) Consequently, the population distribution (elevators vs escalators) is becomes more 
dependent upon the number of floors traveled.  The population will have to travel three 
floors from the Multi-purpose Level to the Exhibition Level.  In a three floor transfer 
condition, studies have shown that, assuming the elevators provide reasonably good 
service, the population distribution would be closer to a 50/50 distribution between 
elevators and escalators.  

13) Therefore, the 768 persons are distributed equally amongst all four groups of elevators 
and escalators, or 192 persons (768 / 4 groups) in five minutes.     

14) The nominal escalator Handling Capacity of 565 persons per five-minutes exceeds the 
192 person five-minute requirement; two escalators in either the D or E Lobby will 
sufficiently accommodate exiting population.  

15) In a five-minute period, the D Lobby elevator group of (2) 3500lbs. capacity elevators 
traveling at 350fpm can serve up to:

a) 16 person comfortable car load:  124 persons with a 39 second Average Interval.  

b) 18 person maximum car load:  131 persons with a 41 second Average Interval.

c) In either loading condition, the resultant Handling Capacity is below the 192 
person requirement.  However, the Average Interval is well below the 50-60 
second expectation.  Consequently, persons will either wait for an empty car to 
return or elect to use the escalators.  

16) In a five-minute period, the E Lobby elevator group of (2) 4000lbs. capacity elevators 
traveling at 350fpm can serve up to:

a) 18 person comfortable car load:  136 persons with a 40 second Average Interval.

b) 22 person maximum car load:  149 persons with a 45 second Average Interval.

c) As with the D Lobby, the resultant Handling Capacity is below the 192 person 
requirement, but the Average Interval is well below the 50-60 second 
expectation.  Again, persons will either wait for an empty car to return or elect to 
use the escalators.

d. All analysis calculations have assumed a ±20% variation in the arrival/departure patterns from 
the D and E Lobby.  If the pattern is biased towards one lobby entrance then the escalator 
usage will increase.   Two escalators have the capacity to serve 6,780 persons in a 30-minute 
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period.  During the maximum population exiting condition, this equates to 83% of the total 
population.  It is unlikely that the exiting pattern will be biased to this degree towards either 
exit.    

2. ELEVATOR SUMMARY

a. D Lobby

1) New Passenger Elevators:  EL-P1, EL-P2

a) Summary:  Two (2) new passenger elevators with front and rear openings

b) Capacity:  3500lbs. 

c) Speed:  350fpm

d) Type:  Machine-room-less traction

e) Operation:  Duplex

f) Stops:  (3)

g) Openings:  (3)

h) Serving:  Exhibition (F), Interstitial Level (R), Multi-Purpose Level (R)

i) Travel:  ±61’-0”

j) Requirements:  Counterweight Safeties

2) New Elevator CC

a) Summary:  One (1) new passenger elevator

b) Capacity:  3500lbs.

c) Speed:  200fpm

d) Type:  Machine-room-less

e) Operation:  Simplex

f) Stops:  (2)

g) Openings:  (2)

h) Serving:  Street, Exhibition

i) Travel:  ±27’-6”

j) Cab:  Glass Back Observation Type

k) Entrances:  Glass Doors

l) Requirements:  Counterweight Safeties

b. E Lobby

1) Existing Passenger Elevators:  EL-V, EL-W

a) Summary:  Extend two (2) existing passenger elevators to serve the new Multi-
purpose Level

b) Capacity:  3500lbs.

c) Speed:  350fpm

d) Type:  Basement geared traction

e) Operation:  Duplex

f) Stops:  Existing (4); New (5)
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g) Openings:  Existing (4); New (5)

h) Serving:  Existing – Street, P1, P2, P3; New – Multi-purpose

i) Travel:  Existing:  71’-6”; New:  ±88’-6”

j) Requirements:  Raise existing overhead beams and sheaves, replace hoist and 
governor ropes, modify existing controller, replace door operator, install new 
entrances, replace car operating panel and provide new hall push button station, 
modify existing Life Safety Panel position indicator, all code required additions

2) Existing Passenger Elevators EL-Z1, EL-Z2

a) Summary:  Extend two (2) existing passenger elevators to serve the new Multi-
purpose Level

b) Capacity:  4000lbs.

c) Speed:  350fpm

d) Type:  Adjacent machine geared traction

e) Operation:  Duplex

f) Stops:  Existing (5); New (6)

g) Openings:  Existing (5); New (6)

h) Serving:  Existing – Street, Bridge, P1, P2, P3; New – Multi-purpose

i) Travel:  Existing:  78’-5”; New:  ±95’-6”

j) Requirements:  Raise existing overhead beams and sheaves, replace hoist and 
governor ropes, modify existing controller, replace door operator, install new 
entrances, replace car operating panel and provide new hall push button station, 
modify existing Life Safety Panel position indicator, all code required additions

3) Existing Service Elevator T

a) Summary:  Extend one (1) existing service elevator to serve the new Multi-
purpose Level

b) Capacity:  8000lbs. Class C3

c) Speed:  300fpm

d) Type:  Basement machine geared traction

e) Operation:  Simplex

f) Stops:  Existing (6); New (7)

g) Serving:  Existing – LL, Street, Exhibit, P1, P2, P3; New – Multi-purpose

h) Travel:  Existing:  88’-0”; New:  ±105’-0”

i) Requirements:  Raise existing overhead beams and sheaves, replace hoist and 
governor ropes, modify existing controller, replace door operator, install new 
entrance, modify/replace car operating panel and provide new hall push button 
station, modify existing Life Safety Panel position indicator, all code required 
additions

4) Existing Service Elevator U

a) Summary:  Extend one (1) existing service elevator to serve the new Multi-
purpose Level with a rear opening

b) Capacity:  8000lbs. Class C3

c) Speed:  300fpm
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d) Type:  Basement machine geared traction

e) Operation:  Simplex

f) Stops:  Existing (6 Front); New (6 Front, 1 Rear)

g) Serving:  Existing – LL, Street, Exhibit, P1, P2, P3; New – Multi-purpose Rear

h) Travel:  Existing:  88’-0”; New:  ±105’-0”

i) Requirements:  Raise existing overhead beams and sheaves, replace hoist and 
governor ropes, modify existing controller, replace and provide new door 
operators, install new entrance, modify/replace car operating panel and provide 
new hall push button station, modify existing Life Safety Panel position indicator, 
all code required additions, add cab rear entrance opposite hand for clearances

5) Existing Elevators R & S

a) Summary:  Remove existing elevators.

6) New Service Elevator R

a) Summary:  One (1) service elevator matching existing configuration

b) Capacity:  8000lbs. 

c) Speed:  300fpm

d) Type:  Basement machine geared traction

e) Operation:  Simplex

f) Stops:  (5)

g) Openings:  (5)

h) Serving:  LL, Street, Storage Mezz, Exhibition, P1

i) Travel: ±64’-8” 

7) New Elevators BB1, BB2

a) Summary:  Two (2) new traction freight elevators

b) Capacity:  20,000lbs.

c) Speed:  100fpm

d) Type:  Overhead traction, Class C3

e) Operation:  Simplex

f) Stops: (3)

g) Openings:  (5)

h) Serving:  Exhibition (F/R), Interstitial (F/R), Multi-purpose (R)

i) Travel:  ±61’-0”

j) Cab:  12’-0” wide x 20’-0” high x 8’-0” high interior with enamel finishes

k) Entrances:  12’-0” x 8’-0” Power Bi-Parting Freight Doors with enamel finishes

l) Fixtures:  Vandal Resistant

m) Requirements:  Counterweight Safeties  

3. ESCALATOR SUMMARY

a. D Lobby
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1) DD1-1, DD1-2, DD1-3

a) (3) 48” @ 100 fpm

b) ±27’-6” rise

c) Glass balustrade

d) 2 flat steps 

e) Continuous skirt lighting

2) DD2-1, DD2-2, DD2-3

a) (3) 48” @ 100 fpm

b) ±30’-0” rise

c) Glass balustrade

d) 2 flat steps

e) Continuous skirt lighting

3) DD3-1, DD3-2, DD3-3

a) (3) 48” @ 100 fpm

b) ±31’-0” rise

c) Glass balustrade

d) 2 flat steps 

e) Continuous skirt lighting

b. E Lobby

1) EE1-1, EE1-2, EE1-3

a) (3) 48” @ 100 fpm

b) ±27’-6” rise

c) Glass balustrade

d) 2 flat steps 

e) Continuous skirt lighting

2) EE2-1, EE2-2, EE2-3

a) (3) 48” @ 100 fpm

b) ±44’-0” rise

c) Glass balustrade

d) 2 flat steps 

e) Continuous skirt lighting

3) EE3-1, EE3-2, EE3-3

a) (3) 48” @ 100 fpm

b) ±17’-0” rise

c) Glass balustrade

d) 2 flat steps 

e) Continuous skirt lighting
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4) Remove three existing escalators terminating at Street Level.

END OF VERTICAL TRANSPORTATION 
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OUTLINE SPECIFICATIONS
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ARCHITECTURAL OUTLINE SPECIFICATION
Colorado Convention Center | Basis of Design

Division 03: Concrete
Section 03 3000 – Cast-in-Place Concrete

Refer to Structural Narrative.

Division 04: Masonry
Section 04 2200 Concrete Unit Masonry

ASTM C 90, normal weight concrete masonry units (CMUs) with uncoated-steel reinforcing bars as 
required and mill galvanized, carbon steel masonry-joint reinforcement set with Portland cement-lime 
mortar.

Division 05: Metals
Section 05 1200 – Structural Steel Framing

Refer to Structural Narrative.

Section 05 1213 – Architecturally Exposed Structural Steel (AESS) Framing
Comply with the requirements for structural steel framing and ANSI/AISC 303 as modified in Section 
10, “Architecturally Exposed Structural Steel.” Provide Category AESS 3 for all exposed steel that is 
within 12 feet vertically and 3 feet horizontally of a walking surface and is visible to a person standing 
on the walking surface. Provide Category AESS 2 for all exposed steel that is within 20 feet vertically 
and horizontally of a walking surface or is indicated as “AESS.”

Section 05 2100 – Steel Joist Framing
Refer to Structural Narrative.

Section 05 3100 – Steel Decking
Refer to Structural Narrative.

Section 05 4000 – Cold-Formed Metal Framing
Exterior non-load-bearing wall framing to be 0.0538-inch minimum thickness, ASTM A 1003, Structural 
Grade, standard C-shaped, punched steel studs with G90 metallic coating. Provide studs of depth 
indicated at spacing and steel sheet thickness as required to limit horizontal deflection to L/720 for wall 
framing supporting masonry and L/360 for all other wall framing under design wind load indicated.

Section 05 5000 – Metal Fabrications
Miscellaneous framing and supports, ladders, corner guards, bollards, equipment screens, and other 
metal fabrications as needed. Provide hot-dipped galvanized steel at all exterior locations. Shop prime 
fabrications at all other locations in accordance with Section 09 9600 “High-Performance Coatings.”

Undulating Decorative Screen Panels: Fabricated from corrugated perforated metal panels to match 
existing; 20-gauge, Type 304, stainless steel with No. 4 satin longitudinal finish with 7/8-inch-deep 
corrugations and 3/8-inch diameter perforations spaced to provide 30 percent open area, furnished in 
full-length panels to eliminate horizontal joints in finished panels.
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Section 05 5113 – Metal Pan Stairs
Preassembled steel stairs with plate stringers and concrete-filled treads and platforms in accordance 
with NAAMM AMP 510, "Metal Stairs Manual," Architectural Class, including steel railings attached to 
stairs and steel handrails attached to walls adjacent to metal stairs.

Section 05 5119 – Metal Grating Stairs
Preassembled galvanized steel stairs with plate stringers and steel-grating treads and platforms in 
accordance with NAAMM AMP 510, "Metal Stairs Manual," Industrial Class, including steel railings 
attached to stairs and steel handrails attached to walls adjacent to metal stairs. Grating to be welded 
or pressure-locked, with serrated surface and openings no greater than 5/16 inch.

Section 05 5213 – Pipe and Tube Railing
Provide ASTM A500 steel and ASTM A554, Grade MT 316L stainless steel tube railings not associated 
with stairs where indicated. Shop assemble to the greatest extent possible. Prime steel with primer 
indicated in High-Performance Coatings section.

Section 05 5300 – Metal Gratings
Galvanized, formed-metal plank gratings supported by galvanized metal frames fabricated from 12-
inch-wide by 4-inch-deep by minimum 0.104-inch-thick sheet, C-shaped channels of thickness required 
to meet performance requirements, and punched in serrated diamond shape to produce a raised slip-
resistant surface and drainage holes.

Section 05 5813 – Column Covers
Snap-together type, directional satin finished stainless steel.

Section 05 7000 – Decorative Metal
Type, function and material for decorative metals to be determined based on further design study.

Section 05 7100 – Decorative Metal Stairs
Custom fabricated monumental stairs with high-performance coated AESS steel stringers, cantilever 
type glazed decorative metal guards supporting stainless steel handrails, and precast terrazzo treads, 
risers, and landings.

Section 05 7313 – Glazed Decorative Metal Railings
Structural glass-supported railings comprised of 3/4-inch-thick laminated, tempered, low-iron glass, 
cantilevered from a stainless-steel-clad extruded aluminum shoe supporting stainless-steel railing.

Section 05 7500 – Decorative Formed Metal
Directional satin finished stainless steel base, custom formed stainless steel wire management 
channels, and custom corner guards.  At carpet and resinous matrix terrazzo flooring laminate stainless 
steel base to 1/2-inch fire-retardant marine-grade plywood.

Division 06: Wood, Plastics, and Composites
Section 06 1053 – Miscellaneous Rough Carpentry

Wood Blocking and Nailers:  Fire-retardant-treated, construction grade, with a maximum moisture 
content of 19 percent, as required.

Equipment Backing Panels:  3/4-inch-thick, fire-retardant-treated, DOC PS 1, Exterior, A-C plywood. 
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Section 06 1600 – Sheathing
5/8-inch-thick, Type X, glass-mat gypsum wall sheathing screwed to cold-formed metal framing.

Section 06 4023 – Interior Architectural Woodwork
Interior architectural woodwork includes custom fabricated standing and running trim such as wood 
base, crown, and chair rail, and custom millwork including, but not limited to, information desk.  All items 
are to be fabricated according to the requirements for AWI premium grade from hardwood and wood 
veneer species and cut to be selected; factory finished with AWI No. 11, catalyzed polyurethane 
transparent finish.

Section 06 4113 – Wood-Veneer-Faced Architectural Cabinets
AWI premium grade, frameless, flush overlay, wood-veneer-faced cabinets with AWI No. 11, catalyzed 
polyurethane transparent finish and with semi-exposed surfaces of thermoset decorative panels; wood 
species and cut to be selected. Cabinet hardware to include frameless, concealed hinges, wire pulls, 
adjustable shelf supports, heavy-duty drawer slides, and door/drawer locks where applicable in satin 
stainless-steel finish.

Section 06 4116 – Plastic-Laminate-Faced Architectural Cabinets
AWI premium grade, frameless, flush overlay, plastic-laminate-faced cabinets with Grade HGS 
horizontal surfaces, Grade VGS vertical surfaces and thermoset decorative panels for semi-exposed 
surfaces. Cabinet hardware to include frameless, concealed hinges, wire pulls, adjustable shelf 
supports, heavy-duty drawer slides, and door/drawer locks where applicable in satin stainless steel 
finish.

Section 06 4216 – Flush Wood Paneling
AWI premium grade, flush wood paneling fabricated from made-to-order blueprint-matched panels of 
book matched leaves, balanced and center matched within panels.  Factory finish with AWI No. 11, 
catalyzed polyurethane transparent finish. Wood species and cut to be selected.

Section 06 6300 – Plastic Railings
Fiber-reinforced, pultruded plastic railing system composed of continuous strand glass mats, synthetic 
surfacing veil, and fire-retardant polyester resin. Basis-of-Design Product: Strongwell Corporation; 
“SafRail Industrial Fiberglass Railing System.” 

Section 06 6400 – Plastic Paneling
At janitor’s closets and where indicated, provide molded pebble texture, glass-fiber-reinforced plastic 
panel wainscot to 4 feet above the floor. Install with adhesive and concealed mounting splines.

Division 07: Thermal and Moisture Protection
Section 07 1326 – Self-Adhering Sheet Waterproofing

60-mil, self-adhering, modified bituminous sheet consisting of 56 mils of rubberized asphalt laminated 
on one side to a 4-mil thick, polyethylene-film reinforcement with drainage panels comprised of a 
molded-plastic drainage core and non-woven geotextile facing. Basis-of-design: GCP; Bituthene 3000.

Section 07 1413 – Hot Fluid-Applied Rubberized Asphalt Waterproofing
215-mil-thick, reinforced waterproofing membrane composed of two layers of single component, 100 
percent solids, hot fluid-applied, rubberized asphalt with embedded, spun-bonded polyester fabric 
reinforcing sheet. In addition to the waterproofing membrane provide manufacturers approved drainage 
composite of three-dimensional, crush-proof drainage core and a white nonwoven-geotextile-faced filter 
fabric with compressive strength of 40,000 psf, and Type VII, 60-psi minimum compressive strength, 
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extruded-polystyrene board insulation.  Basis-of-design: American Hydrotech, Inc.; “Monolithic 
Membrane 6125”, “Hydrodrain 300,” and Dow; “Styrofoam Brand Plazamate 60.”

Section 07 1800 – Traffic Coatings
Traffic-bearing, seamless, high-solids-content, cold liquid-applied, elastomeric, water-resistant 
membrane system with integral wearing surface for pedestrian traffic and equipment-room floor 
composed of a base layer of one-part polyurethane and topcoat of one-part aliphatic polyurethane with 
uniformly grade, washed silica sand aggregate broadcast into top coat. Basis-of-design: Tremco 
Incorporated; “Vulkem 350/351.”

Section 07 2100 – Thermal Insulation
Foundation Insulation: Extruded polystyrene board, Type IV, 25 psi.

Framed Wall Insulation: Unfaced, glass-fiber blanket.

Curtain Wall Insulation:  Foil-face, 4 lb/cu. ft. mineral-wool board.

Exterior Rainscreen Continuous Insulation: Unfaced, 4 lb/cu. ft. mineral-wool board with hydrophobic 
adhesive; Basis-of-design: Roxul CavityRock or Thermafiber Rainbarrier.

Section 07 2119 – Foamed-In-Place Insulation
Type II, 2.0 lb/cu. ft. minimum density, closed-cell spray polyurethane foam. Provide contiguous 
extruded polystyrene board insulation at locations that are not accessible for spray application.

Section 07 2600 – Vapor Retarders
Below-Grade: ASTM E 1745, Class A, 15-mil polyolefin, except with a maximum water permeance 
rating of 0.03.

Framed Wall: Reinforced-polyethylene with a maximum permeance rating of 0.1 perm.

Section 07 2726 – Fluid-Applied Membrane Air Barriers
High-build, minimum 35 mils dry film thickness, vapor-permeable, synthetic polymer, fluid-applied air- 
and weather-resistive-barrier with a maximum air permeance of 0.004 cfm/sq. ft. at 1.57-lbf/sq. ft. and 
a minimum vapor permeance of 10 perms. Basis-of-design: GCP; Perm-A-Barrier VPL.

Section 07 4110 – Batten-Free Metal Roofing
Flat, batten-free, inverted seam, internally draining, custom colored, 3-coat fluoropolymer finished 
aluminum sheet with no exposed fasteners, aesthetic roof cladding installed over existing EPDM roof 
exposed to view from expansion spaces. Basis-of-design: A. Zahner Company; Inverted Seam® 
System.

Section 07 4213.13 – Formed Metal Wall Panels
Reveal-joint, concealed fastener, 12-inch-wide by 7/8-inch-deep, G90 galvanized steel sheet with 
three-coat fluoropolymer coil-coated exterior finish. Basis-of-design: CENTRIA; “Concept Series, CS-
200.”

Section 07 4213.19 – Insulated Metal Wall Panels
3-inch-thick, R-21, smooth faced, insulated horizontal wall panel system consisting of an exterior three-
coat fluoropolymer coil-coated metal face sheet with interior metal liner panel, bonded to factory 
foamed-in-place core in thermally-separated profile, with factory sealed tongue-and-groove and 
pressure-equalized rainscreen-designed horizontal side joint, attached to supports using concealed 
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fasteners. Basis-of-design: CENTRIA; “Formawall Dimension Series Insulated Core Metal Wall 
Panels.”

Section 07 4213.23 – Metal Composite Material Wall Panels
Factory-formed and -assembled, 0.157-inch-thick (4 mm) metal composite material wall panels 
fabricated from two 0.020-inch-thick, three-coat fluoropolymer, coil-coated aluminum facings that are 
bonded to a solid, extruded fire-retardant thermoplastic core; formed into profile for dry, rout and return, 
spline, back-drained and ventilated rainscreen installation method. Include attachment assembly 
components, panel stiffeners, and accessories required for weathertight system. Basis-of-design: 
Elward Systems Corporation; “SRS System.”

Section 07 5423 – Thermoplastic Polyolefin (TPO) Roofing
FM RoofNav listed, Class 1A-105 roof system composed of a 60-mil thick, ASTM D 6878/D 6878M, 
internally fabric- or scrim-reinforced, fabric-backed, fully adhered, TPO roof membrane over 
mechanically fastened glass-mat, water-resistant gypsum cover board, R-30 average polyisocyanurate 
rigid board insulation, self-adhering, rubberized asphalt sheet vapor retarder, and glass-mat, water-
resistant gypsum substrate board.

Section 07 6200 – Sheet Metal Flashing and Trim
Comply with NRCA’s “The NRCA Roofing Manual” for the design of all sheet metal flashing and trim. 
For copings and roof edge flashings comply with both FM Approvals Listing for windstorm classification, 
Class 1-105 and SPRI ES-1 standard for wind pressures determined in accordance with ASCE-7.

At concealed-from-view locations provide Type 304, stainless steel with 2D (dull, cold rolled) surface. 
At exposed-to-view locations provide three-coat fluoropolymer coil-coated aluminum sheet.

Section 07 7129 – Manufactured Roof Expansion Joints
Flanged bellows type expansion joint consisting of exposed EPDM membrane bellows, laminated to 
flexible, closed-cell support foam and secured along each edge to a 4-inch-wide stainless steel flange 
for nailing to substrate and with secondary seal, drain-tube assembly, and fire barrier. Basis-of-design: 
Construction Specialties; “BRJ Series.”

Section 07 7200 – Roof Accessories
Roof Hatch: Baked enamel or powder coated galvanized steel with insulated single-walled curb, 
opaque single leaf hatch lid, ladder-assist post and safety railing system where located within 10 feet 
of a parapet less than 42 inches high; size as indicated but not less than 30 inches by 36 inches.

Section 07 8100 – Applied Fireproofing
Standard Density SFRM:  For interior use provide fungus resistant wet, cementitious type applied 
fireproofing with a density of 15 lbs. per cu. ft., a minimum bond strength of 150 lbf/sq. ft., and a 
minimum compressive strength of 10 lbf/sq. in according to ASTM E 761.

Medium Density SFRM:  For stairs, elevator shafts, elevator equipment rooms, storage rooms, 
mechanical rooms and areas of moderate abuse, use provide fungus resistant wet, cementitious type 
applied fireproofing with a density of 22 lbs. per cu. ft., a minimum bond strength of 430 lbf/sq. ft., and 
a minimum compressive strength of 100 lbf/sq. in according to ASTM E 761.

High Density SFRM:  For exterior use provide fungus resistant wet, cementitious type applied 
fireproofing with a density of 40 lbs. per cu. ft., a minimum bond strength of 1000 lbf/sq. ft., and a 
minimum compressive strength of 500 lbf/sq. in according to ASTM E 761.

Provide sealer in mechanical rooms and elevator shafts and cement based topcoat at exterior locations, 
if any.
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Section 07 8123 – Intumescent Fireproofing
Factory-mixed, multicomponent system consisting of intumescent base coat and topcoat, and 
complying with indicated fire-resistance design. Basis-of-design: Isolatek International; CAFCO 
Sprayfilm WB 5.

Section 07 8413 – Penetration Firestopping
Penetrations in Fire-Resistance-Rated Walls: Provide penetration firestopping systems with required 
F-ratings per ASTM E 814 or UL 1479.

Penetrations in Horizontal Assemblies: Provide penetration firestopping systems with required F-, T-, 
and W-ratings per ASTM E 814 or UL 1479.

Penetrations in Smoke Barriers: Provide penetration firestopping systems with required L-ratings per 
UL 1479.

Section 07 8443 – Joint Firestopping
Joints in or between Fire-Resistance-Rated Construction: Provide joint firestopping systems with 
ratings determined per ASTM E 1966 or UL 2079.

Joints at Exterior Curtain-Wall/Floor Intersections: Provide joint firestopping systems with rating 
determined per ASTM E 119 or ASTM E 2307.

Section 07 9200 – Joint Sealants
Exterior joints in horizontal traffic surfaces: Urethane, S or M, P, 25, T, NT.

Exterior joints in horizontal traffic surfaces subject to water immersion: Urethane, Immersible, S or M, 
P, 25, T, NT, I.

Exterior joints in vertical surfaces and horizontal nontraffic surfaces:  Silicone, nonstaining, S, NS, 50, 
NT.

Interior joints in horizontal traffic surfaces:  Urethane, M or S, P, 25, T, NT.

Interior joints in vertical surfaces and horizontal nontraffic surfaces: Silicone, S, NS, 50, NT.

Interior joints in vertical surfaces and horizontal nontraffic surfaces not subject to significant movement: 
Acrylic latex.

Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces: Silicone, mildew 
resistant, acid curing, S, NS, 25, NT.

Concealed mastics: Butyl-rubber based.

Section 07 9219 – Acoustical Joint Sealants
Provide acoustical joint-sealant products that effectively reduce airborne sound transmission through 
perimeter joints and openings in building construction, as demonstrated by testing representative 
assemblies according to ASTM E90.

Section 07 9500 – Expansion Control
Interior floor-to-floor, floor-to-wall, wall-to-wall, and ceiling-to-ceiling joints.

Exterior floor-to-floor, floor-to-wall, wall-to-wall, soffit-to-soffit, and ceiling-to-ceiling joints.
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Division 08: Openings
Section 08 1113 – Hollow Metal Doors and Frames

At exterior doors provide full profile welded, model 2, seamless, SDI A250.8, Level 3, SDI A250.4, 
Level A extra-heavy-duty doors and frames constructed of minimum thickness 0.053-inch-thick 
metallic-coated steel sheet; provide thermal-rated doors.

At interior doors, except as noted below, provide full profile welded, model 2, seamless, SDI A250.8, 
Level 3, SDI A250.4, Level A extra-heavy-duty doors and frames constructed of minimum thickness 
0.053-inch-thick uncoated steel sheet and fire-rated core where required.

At interior administration office doors to receive wood doors provide full profile welded, model 2, 
seamless, SDI A250.8, Level 2, SDI A250.4, Level B heavy-duty frames constructed of minimum 
thickness 0.053-inch-thick uncoated steel sheet and fire-rated where required.

Section 08 1216 – Aluminum Frames
Clear anodized, extruded aluminum, knock-down, slip-on type drywall frames with 1-1/2-inch snap-on 
reveal trim system.  Basis-of-design: Frameworks Manufacturing, Inc.; “Type II Frame System.”

Section 08 1416 – Flush Wood Doors
WDMA I.S.1-A extra heavy duty, five-ply bonded, solid-core, premium grade with Grade AA veneer 
faces, quarter sliced, center-balanced, and booked matched of species to be selected. Factory finish 
with premium grade catalyzed polyurethane. Provide fire-rated doors where required.

Section 08 3113 – Access Doors and Frames
Flush access doors and frames with concealed flanges in gypsum board finished walls and ceilings. 
Recessed access doors and frames with concealed flanges at walls finished with ceramic tile. Doors 
and frames to be factory primed metallic-coated steel. Provide fire-resistance-rated frames where 
access doors are located in fire-resistance-rated assemblies.

Section 08 3313 – Coiling Counter Doors
Overhead, fire-rated, coiling counter door formed with curtain of stainless steel, interlocking metal slats, 
integral metal sill and rated for not less than 50,000 operating cycles.  Basis-of-design: Overhead Door 
Corporation; “Fire-Rated Counter Doors Model 641.”

Section 08 3323 – Overhead Coiling Doors
Overhead coiling service doors separating interior spaces and insulated service doors separating 
conditioned spaces from exterior with door curtain of primed galvanized steel; rated for 50,000 
operating cycles. Provide fire-rated service doors with automatic-closing device in fire-rated walls.  
Electric door operator to be heavy duty with emergency manual chain operation. 

Section 08 3326 – Overhead Coiling Grilles
Open-curtain, overhead coiling grilles consisting of a network of mill finished, aluminum horizontal rods 
spaced at approximately 2 inches on center that interconnect with vertical links spaced at approximately 
6 inches apart in a straight in-line pattern; rated for 20,000 operating cycles.  Basis-of-design: Overhead 
Door Corporation; “Model 670.”

Section 08 3340 – Overhead Coiling Smoke and Fire Curtains
Overhead coiling smoke and fire barrier system consisting of a fail-safe deployable fire protective fabric 
smoke curtain mounted in a steel housing, captured vertically on both sides by a side guide assembly, 
and equipped with a bottom bar weight and seal. Basis-of-design: Smoke Guard, Model 2100.
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Section 08 3353 – Side Coiling Smoke Curtains
Side coiling fire and smoke rated door consisting of an interlocking slat curtain designed to travel in a 
vertical plane, smoothly and without binding and driven to the open and closed position by a positive 
action sprocket drive, without the use of cables or counterbalance weights. Basis-of-design:  McKeon 
Door Company; Model S4000-G.

Section 08 3483 – Elevator Door Smoke Containment Systems
Smoke containment system designed to protect elevator openings and shaft from vertical smoke 
migration consisting of a reinforced, transparent polyimide film with flexible magnetic strips that adhere 
to ferrous rails to create a tight seal with a self-activating housing door closer. Basis-of-design: Smoke 
Guard, Model 400.

Section 08 3616 – Sectional Doors
Two-leaf, hinged, upward folding and horizontal stacking, counterweighted, steel framed, 1 inch low-e 
insulating glazed, motorized overhead doors with custom color powder coated finish.  Basis-of-design: 
Renlita Doors North America, LLC, Model S-2000, Hingeway.

Section 08 4113 – Aluminum-Framed Entrances and Storefronts
Three coat high-performance organic finished aluminum, center-pocket glazed with gaskets on four 
sides. Construction to be thermally broken at exterior locations and non-thermal at interior locations. 
Exterior entrance doors to be wide stile, thermally broken, 2-1/4-inch-deep, to accept 1-inch insulating 
safety glass.  Interior entrance doors to be wide stile, non-thermal, 1-3/4-inch-deep to accept 1/4-inch 
tempered glass.

Section 08 4413 – Glazed Aluminum Curtain Walls
Three coat high-performance organic finished, glazed aluminum, high-performance thermally broken, 
curtain wall; glazing retained mechanically with gaskets on four sides including manufacturer’s standard 
depth mullion cosmetic snap cap and two additional custom depth and/or profiled caps.

Design system to limit deflection under applicable wind loads to 1/175 of clear span for spans up to 13 
feet 6 inches and to 1/240 of clear span plus 1/4 inch for spans greater than 13 feet 6 inches.

Performance Criteria: Maximum air leakage of 0.06 cfm/sq. ft. at a static-air-pressure differential of 
6.24 lbf/sq. ft. when tested according to ASTM E 283; no evidence of water penetration under static 
pressure at 15 lbf/sq. ft. when tested according to ASTM E 331; overall system U-value not greater 
than 0.38 Btu/sq. ft. x h x deg F as determined according to NFRC 100.

Basis-of-design:  Kawneer 1600UT, System 1.

Section 08 6223 – Tubular Skylights
Tubular daylighting device consisting of a transparent skylight dome roof-mounted on a self-flashing 
curb, 21-inch-diameter reflective tube, and ceiling level diffuser assembly to transfer sunlight to interior 
spaces. Basis-of-design: Solatube International, Inc.; SolaMaster 750 DS.

Section 08 8000 – Glazing
General: Notwithstanding glass type indicated, provide safety glazing at locations indicated or where 
required to comply with applicable building codes, standards and regulations.

Interior Glazing:

Typical Glazing (IGL-01): 1/4-inch, clear annealed float glass.

Exterior Glazing:
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Typical Vision Glazing: (GL-01): 1-inch, low-e coated clear insulating glass composed of a 1/4-inch 
clear heat-strengthen outdoor lite with low-e coating sputtered on surface #2, 1/2-inch air-filled 
interspace with a warm-edge spacer, and 1/4-inch clear heat-strengthen indoor lite with pyrolytic 
low-e coating on surface #4.  Basis-of-design: Viracon VE1-2M with RoomSide Low-E.

Typical Spandrel Glazing: (GL-02): 1-inch, ceramic-coated, low-e, insulating spandrel glass to 
match GL-01 with opaque coating on surface #4. Basis-of-design: Viracon VE1-2M with V903 
Subdued Gray opacifier on surface #4.

Section 08 8813 – Decorative Glass Glazing
Laminated glass composed of 2 plies of 6mm, low-iron, annealed float glass with colored and patterned 
0.030-inch minimum PVB interlayer.

Section 08 8300 – Mirrors
ASTM C 1503, 1/4-inch, clear, Select Quality, glass mirrors with aluminum J-channel support hardware 
top and bottom.

Section 08 9119 – Fixed Louvers
Three-coat, high-performance organic finished, 7-inch-deep, fixed, extruded aluminum, horizontal, 
wind-driven-rain-resistant louvers, with insect screen; 50 percent free-area.

Division 09: Finishes
Section 09 2116.23 – Gypsum Board Shaft Wall Assemblies

Gypsum board shaft wall assemblies comprised of 1-inch, Type X, gypsum shaftliner board in 
ASTM A 653, G40 hot-dip galvanized C-H studs of depths indicated and minimum based-metal 
thickness required to meet horizontal deflection criteria; STC rated and fire-resistance rated as 
indicated.

Section 09 2216 – Non-Structural Metal Framing
ASTM C 645, G40 hot-dip galvanized, 0.0329-inch (20 ga.) minimum base-metal thickness, steel studs 
and tracks with deflection tracks at partitions that span slab-to-slab and firestop tracks at fire-resistance-
rated partitions installed according to ASTM C 754 and ASTM C 841.  Provide studs of depth indicated 
at spacing and steel sheet thickness as required to limit horizontal deflection to L/720 for wall framing 
supporting large-format ceramic tile (greater than 36 inches in any dimension), L/360 where supporting 
plaster finishes, L/480 where supporting ceramic tile and L/240 where supporting gypsum board only 
when subjected to a 5 psf uniform lateral load.

At gypsum board ceilings provide ASTM C 645, direct-hung grid suspension system composed of main 
beams and cross-furring members that interlock, hung with ASTM A 641, Class 1 zinc coated, soft 
temper, wire hangers, 0.16 inch in diameter.

Section 09 2313 – Acoustical Gypsum Plastering
Plaster system composed of recycled crushed glass board, bonding and joint adhesive, fastened to 
rigid ceiling framing and coated with a sound-permeable base coat and smooth plaster top coat and a 
sound absorption rating of NRC 0.80 minimum according to ASTM C423, E-400 mounting. Basis-of-
design: Pyrok, Inc.; “StarSilent” or Baswa Acoustic North America; “Baswa Phon.”

Section 09 2513.13 – Acrylic Plaster Finish
Textured finish system for exterior glass-mat-faced gypsum soffits and ceiling surfaces composed of 
primer, one-part polymer modified Portland cement high-build base coat, nominal 4.5 oz./cu. yd. glass 
fiber reinforcing mesh, and textured decorative and protective acrylic-based finish coat with integral 
color.; Basis-of-design: Sto Corp.; StoQuik Gold Finish System.
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Section 09 2713 – Glass-Fiber-Reinforced Gypsum Fabrications
Molded, glass-fiber-reinforced plaster units including, but not limited to, domes, vaults, light coves, 
column surrounds, etc. complying with ASTM C 1381 and reinforced for anchorage to substrates and 
framing with G90 galvanized, cold-rolled steel channel embedments. Install according to ASTM C 1467 
and support with ASTM C 641, Class 1 zinc coated, soft temper, 0.062-inch-diameter tie wire. Tape 
joints and finish according to ASTM C 840 for Level 5 to match surface texture of units.

Section 09 2900 – Gypsum Board
Gypsum Board: Provide to be ASTM C 1396, 5/8-inch, Type X gypsum wallboard typical, unless noted 
otherwise. Provide mold-resistant gypsum board with a mold resistance score of 10 according to 
ASTM D 3274 at humid environments such as toilet rooms, locker rooms and janitor closets, but do not 
use in showers, bathtubs and other areas subject to direct contact with water. Provide ASTM C 1629 
impact-resistant gypsum board at dock, service corridors, and similar spaces subject to impact with the 
following resistance characteristics: Level 2 surface abrasion, Level 1 indentation, Level 3 soft-body 
and hard-body impact and mold resistance score of 10 according to ASTM D 3274.

Tile Backing Panels: ASTM C 1178, glass-mat, water-resistant backing board.

Trim: Provide paper-faced galvanized-steel sheet interior trim including cornerbead, LC-bead, and 
control joints and extruded aluminum trim, such as reveals, in profiles and dimensions indicated.

Sound Attenuation Batts: ASTM C 665, Type I (blankets without membrane facing) produced by 
combining thermosetting resins with mineral fibers manufactured from glass, slag wool, or rock wool.

Installation: Comply with ASTM C 840. At STC-rated assemblies seal construction at perimeters, 
behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant. 
Install acoustical sealant at both faces of partitions at perimeters and through penetrations. Comply 
with ASTM C 919 and with manufacturer's written instructions for locating edge trim and closing off 
sound-flanking paths around or through assemblies, including sealing partitions above acoustical 
ceilings.

Finishing: ASTM C 840, Level 1 at ceiling plenum and concealed areas; Level 2 for panels that are 
substrate for tile; Level 4 at panel surfaces to receive wall coverings; and, Level 5 at all panels to receive 
paint finish.  Achieve Level 5 finish by application of a full skim coat of trowel-applied joint compound 
to the entire surface.  Notwithstanding ASTM C 840 definition, the use of an alternative skim coat 
material manufactured for this purpose is not permitted.

Section 09 3013 – Ceramic Tiling
Ceramic tile as selected including glazed and unglazed ceramic mosaic tile, unglazed quarry tile, glazed 
and unglazed porcelain tile, and glazed wall tile.  Provide chlorinated polyethylene (CPE) sheet crack 
isolation membrane at all floors and metal edge strips and coves to terminate tile where indicated or 
required because special shape tiles are unavailable.

Tile Installation Schedule:

Interior Floors on Concrete: TCNA F125-Full, medium-bed modified dry-set mortar at large format 
tile and improved modified dry-set mortar otherwise, on crack isolation membrane and high-
performance sanded grout.

Interior Walls, Metal Studs: TCNA W245 or TCNA W248; thinset improved modified dry-set mortar 
on glass-mat, water-resistant gypsum backer board and high-performance sanded grout.

Shower Receptor and Wall Installations: TCNA B420; thinset improved mortar on waterproof 
membrane over coated glass-mat, water-resistant gypsum backer board and water-cleanable 
epoxy grout.
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Provide medium-bed, modified dry-set mortar at all large-format tile.

Section 09 5113 – Acoustical Panel Ceilings
ASTM E 1264, in sizes, types, colors and patterns indicated. See Finish Schedule for basis-of-design 
panel and metal suspension system selections. Where indicated provide roll-formed, sheet-metal 
moldings and trim of type and profile indicated.  Install acoustical panel ceilings to comply with ASTM 
C 636/C 636M according to manufacturer's written instructions and CISCA's "Ceiling Systems 
Handbook."  Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 
perimeter moldings.

Section 09 5133 – Acoustical Metal Pan Ceilings
Perforated with sound-absorbent backing layer and non-perforated metal pans with associated 
suspension system and torsion-spring-hinged pans. Basis-of-design: Armstrong World Industries; 
“METALWORKS Torsion Spring Custom Ceiling System.”

Flat, non-perforated, exterior ceiling-soffit system to match existing composed of 24 by 24 inch, smooth, 
3-coat fluoropolymer finished, G-90 galvanized metal pans, spring-clipped into heavy duty 15/16 inch 
double-web tee suspension system. Provide custom fabricated aluminum sheet light boxes with 
stainless steel threader suspension rods where indicate. Basis-of-design: Armstrong World Industries; 
“METALWORKS Vector.”

Design all exterior metal pan ceilings to resists wind uplift pressures providing all necessary hangers, 
clips, braces, and compression struts.

Section 09 5136 – Acoustical Specialty Ceilings
1-1/16-inch-thick, acoustical ceiling panels consisting of 6-7 pcf density acoustically absorptive core 
and with an acoustically transparent finish that simulates the appearance of gypsum board and provides 
an NRC of not less than 0.90, supported from a suspended grid system with torsion springs through a 
butterfly attachment fitting to permit a 100 percent downwardly accessible ceiling. Panels are custom 
fabricated to size indicated up to 72 inch by 48 inch with 1/8-inch joints between panels.  Basis-of-
Design:  Decoustics, Ceilencio Ceiling Suspension System with Claro finish.

Section 09 5413 – Open Metal Mesh Ceilings
Powder-coated, open metal mesh, 24 by 24 by 1/4-inch, square weave, 3 cell, woven and welded, 3 
by 3 inch opening design, and associated 15/16-inch, wide-faced, heavy-duty, flush face suspension 
system. Basis-of-design: Armstrong World Industries; “METALWORKS Mesh.”

Section 09 5423 – Linear Metal Ceilings
Aluminum, powder-coated, strip type, perforated, linear metal pans with sound-absorbent backing layer 
and associated 15/16-inch, wide-faced, heavy-duty, flush face suspension system for ceilings. Basis-
of-design: Armstrong World Industries; “MetalWorks Blades - Classic.”

Section 09 6119 – Moisture-Resistant Flooring Treatment
Where ASTM F2170 in-situ relative humidity probe testing indicates a value greater than 75 percent or 
when ASTM F710 alkalinity testing indicates a pH value greater than 9, provide resinous moisture 
resistant flooring treatment system.  Basis-of-design: ARDEX MC, Moisture Control System; Floor Seal 
Technology, Inc., MES 1 Moisture Reduction System; or, Koster American Corporation, VAP I 2000.

Section 09 6513 – Resilient Base and Accessories
Base: ASTM F 1861, 4-inch-tall, thermoset (Type TS) or thermoplastic (Type TP) Group I solid, 
homogeneous rubber base; straight at carpet and coved otherwise. Provide in manufacturer’s standard-
length coils and with preformed inside and outside corners.
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Stair Accessories: Thermoset (Type TS) or thermoplastic (Type TP), Class 2 (pattern; embossed, 
grooved, or ribbed), Group 1 (embedded abrasive strips) stair treads and risers with matching landing 
tile in communicating stairs.

Molding Accessories: Rubber moldings in shapes required including, but not limited to, carpet edge for 
glue-down applications, nosing for carpet, nosing for resilient floor covering, reducer strip for resilient 
floor covering, joiner for tile and carpet, and transition strips.

Section 09 6519 – Resilient Tile Flooring
Solid Vinyl Tile: 18 by 18 by 0.125-inch, ASTM F1700, Class I, monolithic smooth surface, vinyl tile.

Vinyl Composition Tile: Smooth, 12 by 12 by 0.125-inch, ASTM F1066, Class 2, through pattern vinyl 
composition tile. Adhere floor tiles to substrates using a full spread of adhesive applied to substrate.

Section 09 6536 – Static-Control Resilient Flooring
Smooth, 12 by 12 by 0.125 inch, static-dissipative, vinyl composition floor tile; ASTM F1066 (vinyl 
composition floor tile, nonasbestos formulated), Class 2 (through-pattern tile) meeting the following 
static-dissipative properties:

Electrical Resistance: Average greater than 1 megaohm and less than or equal to 1000 megaohms 
when test specimens are tested surface to ground and surface to surface. Test per ASTM F 150 
with 100-V applied voltage and ESD-STM-7.1.

Static Generation: Less than 300 V when tested per AATCC-134 at 20 percent relative humidity 
with conductive footwear.

Static Decay: 5000 to zero V in less than 0.25 seconds when tested per FED-STD-101C/4046.1.

Adhere floor tiles to substrates using a full spread of static dissipative adhesive applied to substrate.

Section 09 6623 – Resinous Matrix Terrazzo Flooring
Epoxy-Resin Terrazzo Flooring: 3/8-inch-thick, thin-set, custom mix formulation, with white-zinc alloy 
divider strips installed by a contractor member of NTMA over substrate-crack-suppression membrane 
and moisture-vapor-emission control membrane where concrete substrates fail preinstallation moisture 
testing.

Precast Epoxy-Resin Terrazzo: 3/8-inch-thick wall base and 3/4-inch-thick stair treads, risers and 
landings in mix to match epoxy-resin terrazzo flooring.

Section 09 6723 – Resinous Flooring
Abrasion-, impact-, and chemical-resistant, aggregate-filled, and resin-based monolithic floor surfacing 
with waterproof membrane designed to produce a seamless floor and integral cove base consisting of 
manufacturer’s recommended waterproof membrane, fiberglass reinforcement, 1/8-inch-thick body 
coat composed of two layers of self-leveling, 100 percent solids pigmented epoxy; 8-mil-thick, 100 
percent solids pigmented epoxy grout coat; and an 8-mil-thick, 100 percent solids, clear urethane 
topcoat. 

Section 09 6813 – Tile Carpeting
100 percent nylon 6,6 carpet tile with urethane backing or size, construction, pattern and tufted face 
weight indicated in Finish Schedule.
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Section 09 6816 – Sheet Carpeting
Minimum 80 percent wool and 20 percent nylon 6,6 broadloom carpet, with custom pattern and woven 
Axminister face construction; tufted face weight to be selected. Basis-of-design: Brintons Carpets 
Limited.

Section 09 7716 – Modular Wall Surfacing System
Modular framing system consisting of a grid of vertical and horizontal aluminum perimeter framing and 
intermediate reveal members, including corners, intersections, and attachment hardware for support of 
indicated infill paneling. Infill paneling may include decorative formed metal, flush wood, plastic-
laminate-faced wood, decorative glass, and/or fabric-wrapped panels.  Basis-of-design: Fry Reglet 
Corporation, “Graph Modular Wall System.”

Section 09 7723 – Fabric-Wrapped Panels
Shop-fabricated, Class A, fabric-wrapped wall panels consisting of 2-inch-thick fiberglass core, 
perimeter tension track with fabric retaining system and an outer textile covering.  Basis-of-design: 
Owens Corning, Conwed | Wall Technology, “Eurospan Acoustical Wall System.”

Section 09 8433 – Sound-Absorbing Wall Units
2-inch-thick, Class A, custom fabric-wrapped, high-impact resilient, wall panel consisting of a medium 
density acoustical fiberglass core, impact resilient veil bonded to core, and resin-hardened edges with 
an NRC value of not less than 0.9, mechanically fastened to substrate wall with clips.  Basis-of-design: 
Decoustics H.I.R. #2 High Impact Resilient Wall Panel.

Sound-absorbing wood faced wall panels composed of finished solid wood or wood veneer paneling 
with open perforations or channels and acoustically absorbent backing. Basis-of-design: Armstrong, 
“Woodworks®.”

Section 09 8436 – Sound-Absorbing Ceiling Units
2-inch-thick, concealed sound-absorbing ceiling panels consisting of primary layer of unfaced fiberglass 
board insulation with a secondary layer of fiberglass board with exposed black facing. Basis-of-design: 
Owens Corning “SelectSound Black Acoustic Board.”

Section 09 9123 – Interior Painting
VOC content of interior paint shall not exceed the following: Flat Paints and Coatings: 50 g/L; Nonflat 
Paints and Coatings: 50 g/L; Dry-Fog Coatings: 150 g/L; Primers, Sealers, and Undercoaters: 100 g/L; 
Rust-Preventive Coatings: 100 g/L; Zinc-Rich Industrial Maintenance Primers: 100 g/L; Pretreatment 
Wash Primers: 420 g/L; Shellacs, Clear: 730 g/L; Shellacs, Pigmented: 550 g/L.

Interior Paint Schedule

Concrete Substrates, Traffic Surfaces:

 Water-Based Concrete Floor Sealer System; at all concrete traffic surfaces scheduled to 
receive sealer:

o First Coat: Sealer, water based, for concrete floors, matching topcoat.
o Topcoat: Sealer, water based, for concrete floors.
o Basis-of-design: Sherwin-William; H&C Clarishield Water-Based Wet-Look 

Concrete Sealer.

Steel Substrates:

 Water-Based Light Industrial Coating System; at all interior painted hollow metal doors and 
frames, handrails, guardrails, stairs, ladders and ship’s ladders.
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o Prime Coat: Primer, rust-inhibitive, water based.
o Intermediate Coat: Light industrial coating, interior, water based, matching topcoat.
o Topcoat: Light industrial coating, interior, water based, semi-gloss.
o Basis-of-design: Sherwin-William; Pro Industrial Pro-Cryl Universal Primer, B66-

310 Series and Pro Industrial DTM Acrylic Semi-Gloss.

 Water-Based Dry-Fall System; for overhead work only.

o Prime Coat: Shop primer specified in Section where substrate is specified.
o Topcoat: Dry fall, latex (MPI Gloss Level 3).
o Basis-of-design: Sherwin-Williams; Low VOC Waterborne Acrylic Dry Fall B42

Gypsum Board and Plaster Substrates:

 Institutional Low-Odor/VOC Latex System; at all gypsum board, GFRP, and plaster 
substrates, unless indicated otherwise; typical sheen MPI gloss level 3, eggshell:

o Prime Coat: Primer sealer, interior, institutional low odor/VOC:
o Intermediate Coat: Latex, interior, institutional low odor/VOC, matching topcoat.
o Eggshell Topcoat: Latex, interior, institutional low odor/VOC, Eggshell:
o Basis-of-design: Sherwin-Williams; ProMar 200 Zero VOC Primer and ProMar 200 

Zero VOC Eg-Shel, B20-2600 Series.

Section 09 9600 – High-Performance Coatings
VOC content of high-performance coating shall not exceed the following: Flat Paints and Coatings: 
50 g/L; Nonflat Paints and Coatings: 50 g/L; Dry-Fog Coatings: 150 g/L; Primers, Sealers, and 
Undercoaters: 100 g/L; Rust-Preventive Coatings: 100 g/L; Zinc-Rich Industrial Maintenance Primers: 
100 g/L; Pretreatment Wash Primers: 420 g/L; Floor Coatings: 50 g/L; Shellacs, Clear: 730 g/L; 
Shellacs, Pigmented: 550 g/L.

Exterior High-Performance Coating Schedule

Concrete Substrates, Vertical Surfaces:

 Elastomeric Coating System; at all concrete walls to receive coating.

o Surface Preparation:  SSPC-SP 13/NACE 6.  Clean and dry.
o Prime Coat: As recommended in writing by topcoat manufacturer.
o Intermediate Coat: Elastomeric, matching topcoat.
o Topcoat: Elastomeric, pigmented, exterior, water-based, flat coating.
o Basis-of-design: Sherwin-Williams; Conflex XL.

CMU Substrates:

 Elastomeric Coating System: at all exterior CMU walls to receive coating.

o Surface Preparation: Clean and dry.
o Prime Coat: As recommended in writing by topcoat manufacturer.
o Block Filler: Waterborne, cementitious, acrylic:
o Intermediate Coat: Elastomeric, matching topcoat.
o Topcoat: Elastomeric, pigmented, exterior, water-based, flat coating; MPI #113.
o Basis-of-design: Sherwin-Williams; Cement-Plex 875 Blockfiller and Conflex XL.

Steel Substrates:

 Pigmented Polyurethane over Zinc-Rich Primer System:  At all exterior exposed 
miscellaneous metals unless noted otherwise.

o Surface Preparation:  Abrasive blast or chemically cleaned and etched.
o Prime Coat:  Primer, zinc-rich, urethane or epoxy.
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o Intermediate Coat:  Polyamidoamine epoxy.
o Topcoat:  Aliphatic, polyurethane, two-component, pigmented, semi-gloss.
o Basis-of-design: Sherwin-Williams; Zinc Clad 4100 Zinc Epoxy or Corothane I 

GalvaPac 2K 100 primer; MacroPoxy 646-100 intermediate coat; and, Hi-Solids 
Polyurethane 250 topcoat.

 Polysiloxane over Zinc-Rich Primer and High Build Epoxy System:  At all exterior exposed 
structural steel unless noted otherwise.

o Surface Preparation:  Abrasive blast or chemically cleaned and etched.
o Prime Coat:  Primer zinc-rich, urethane or epoxy.
o Intermediate Coat:  Polyamidoamine epoxy.
o Topcoat:  Polysiloxane or Hybrid Polyurethane, two-component, pigmented, gloss.
o Basis-of-design: Sherwin-Williams; Zinc Clad 4100 Zinc Epoxy or Corothane I 

GalvaPac 2K 100 primer; MacroPoxy 646-100 intermediate coat; and, 
Sher-Loxane 800 topcoat.

Galvanized Metal Substrates:

 Pigmented Polyurethane over Zinc-Rich Primer System:  At all exterior exposed 
miscellaneous metals unless noted otherwise.

o Surface Preparation:  Chemically cleaned and etched.
o Prime Coat:  Primer not required; intermediate coat is self-priming.
o Intermediate Coat:  Polyamidoamine epoxy.
o Topcoat:  Aliphatic, polyurethane, two-component, pigmented, semi-gloss.
o Basis-of-design: Sherwin-Williams MacroPoxy 646-100 intermediate coat; and, Hi-

Solids Polyurethane 250 topcoat.

Interior High-Performance Coating Schedule

Concrete Substrates, Vertical Surfaces:

 Epoxy/Polyurethane System

o Surface Preparation:  Clean and dry.
o Prime Coat:  To match intermediate coat.
o Intermediate Coat:  Two-part, waterborne epoxy.
o Topcoat:  Two-component, aliphatic polyurethane.
o Basis-of-design: Sherwin Williams; Pro Industrial Water Based Catalyzed Epoxy, 

B73-300 prime and intermediate coat; Waterbased Acrolon 100 topcoat.

Concrete Substrates, Horizontal Surfaces, Pavement Marking:

 Latex Waterborne Emulsion:  At all interior pavement marking on concrete.

o Surface Preparation:  Clean, dry, and in sound condition. Remove all oil, dust, 
grease, dirt, loose rust, and other foreign material to ensure adequate adhesion.

o Topcoat: Latex, waterborne emulsion.
o Basis-of-design: Sherwin-Williams; Protective and Marine Coatings, Hotline 

Waterborne Traffic Paint TM2152, TM2153.

CMU Substrates:

 Epoxy/Polyurethane System: At all CMU locations schedule to receive paint unless 
otherwise indicated:

o Surface Preparation:  Clean and dry.
o Block Filler:  Block filler, waterborne cementitious acrylic.
o Primer:  To match intermediate coat.
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o Intermediate Coat:  Waterborne epoxy, semi-gloss.
o Topcoat:  Two-component, aliphatic polyurethane, semi-gloss.
o Basis-of-design: Sherwin-Williams; Cement-Plex 875 Blockfiller, Pro Industrial 

Water Based Catalyzed Epoxy, B73-300 primer and intermediate coat and 
Waterbased Acrolon 100 topcoat.

 100 Percent Solids Epoxy System:  At all CMU locations in areas subject to continuous 
wetting, for example, shower stalls:

o Surface Preparation:  Clean and dry.
o Block Filler:  Block filler, waterborne cementitious acrylic.
o Primer:  To match topcoat.
o Topcoat:  100 percent solids epoxy, gloss.
o Basis-of-design: Sherwin-Williams; and Sher-Loxane 800 topcoat.

Steel Substrates:

 Pigmented Polyurethane System over Zinc-Rich Primer:  At all interior exposed structural 
steel and miscellaneous metal fabrications:

o Surface Preparation:  SSPC-SP 6/NACE 3.
o Prime Coat:  Primer, zinc rich, epoxy or urethane.
o Intermediate Coat:  Polyamidoamine epoxy.
o Topcoat:  Aliphatic, polyurethane, two-component, pigmented, semi-gloss.
o Basis-of-design: Sherwin-Williams; Zinc Clad 4100 Zinc Epoxy or Corothane I 

GalvaPac 2K 100 primer; MacroPoxy 646-100 intermediate coat; and, Hi-Solids 
Polyurethane 250 topcoat.

Galvanized-Metal Substrates

 Pigmented Polyurethane System:  At all interior exposed galvanized metal.

o Surface Preparation:  Chemically cleaned and etched.
o Prime Coat:  Primer not required; intermediate coat is self-priming.
o Intermediate Coat:  Polyamidoamine epoxy.
o Topcoat:  Aliphatic, polyurethane, two-component, pigmented, semi-gloss.
o Basis-of-design: Sherwin-Williams MacroPoxy 646-100 intermediate coat; and, Hi-

Solids Polyurethane 250 topcoat.

Gypsum Board Substrates

 Epoxy/Polyurethane System: At all gypsum board surfaces scheduled to receive high-
performance coatings including kitchens and locker rooms:

o Surface Preparation:  Level 5 finish.
o Prime Coat:  Primer sealer, modified polyamine epoxy.
o Intermediate Coat:  Waterborne epoxy, semi-gloss.
o Topcoat:  Ceramic-modified, waterborne, two-component, aliphatic polyurethane, 

gloss.
o Basis-of-design: Sherwin-Williams MacroPoxy 646-100 primer; Pro Industrial 

Water Based Catalyzed Epoxy, B73-300 intermediate coat and, Waterbased 
Acrolon 100 topcoat.

Section 09 9646 – Intumescent Painting
Where indicated or required to comply with fire-resistive ratings on interior items and surfaces provide 
fire-retardant intumescent paint.  Basis-of-design:  FireFree Coatings, Inc.; FF88.
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Division 10: Specialties
Section 10 2113.17 – Phenolic-Core Toilet Compartments

Ceiling mounted with every third pilaster extended to floor and anchored, phenolic-core, toilet 
enclosures and urinal screens with continuous stainless steel brackets and continuous stainless steel 
spring-loaded self-closing hinges.

Section 10 2113.33 – Glass Toilet Compartments
Full height, floor and ceiling anchored, 9/16 inch, low-iron, laminated tempered, back-painted privacy, 
safety glass walls and doors configured as toilet compartments with satin anodized aluminum channels, 
rails, clips, hinges, and hardware including privacy indicator, lock, coat hooks and integral rubber shock 
absorber. Basis-of-design: Carvart; “Cloud: Full Height, Concealed Fastener Glass Toilet Cubicles.”

Section 10 2116 – Shower and Dressing Compartments
Phenolic-core, overhead-braced, shower and dressing compartments with continuous stainless steel 
brackets, continuous stainless steel spring-loaded self-closing hinges, curtain rod, with hooks, flame-
resistant curtain and including prefabricated, terrazzo shower receptor complete with integral drain.

Section 10 2213 – Wire Mesh Partitions
Hot-dipped galvanized, Woven Wire Products Association (WWPA) standard-duty wire mesh partitions 
with wire mesh ceilings with swinging and sliding doors as indicated.

Section 10 2238 – Operable Panel Partitions
Manually operated, steel framed with steel face/liner sheets, minimum STC 52 and NIC 42, acoustical 
panel partitions with deep nesting, interlocking vertical seal astragals, continuous-contact extruded-
PVC horizontal top seal, PVC-faced, mechanical, retractable horizontal bottom seal and faced with 
solid painted steel, perforated painted steel, fabric, and custom applied finish panels with decorative 
glass inserts as indicated in Finish Schedule.  Basis-of-design: Modernfold; “Acousti-Seal Encore.”

Section 10 2600 – Wall and Door Protection
Corner Guards: 3-1/2 by 3-1/2 inch by height indicated, 0.0781 inches thick, adhesively mounted, No. 
4 finished, type 304, stainless steel.

Abuse-Resistant Sheet Wall Covering: Fabricated from semirigid, 48 by 96 by 0.060-inch-thick plastic 
sheet wall-covering material, adhesively mounted with extruded rigid plastic trim and joint moldings 
matching wall-covering color. Basis-of-design: Construction Specialties, Inc.; Acrovyn Wall Covering.

Section 10 2800 – Toilet, Bath and Laundry Accessories
Toilet tissue dispensers, paper towel dispensers, waste receptacles, automatic liquid-soap dispensers, 
grab bars, sanitary-napkin disposal units, seat-cover dispensers, mirror unit, diaper-changing station, 
and multiple airflow warm-air dryer.

Section 10 4313 – Defibrillator Cabinets
Cabinet: Stainless steel, fully recessed automated external defibrillator (AED) cabinet with full tempered 
glazing and AED decal, 3/8 inch flat trim with audio and visual alarm.  Basis-of-design: JL Industries, 
Activar Inc.; Model 1435F17

Automated External Defibrillator (AED): Cardiac Science Powerheart AED G3 Plus with Ready Kit or 
comparable product.
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Section 10 4413 – Fire Protection Cabinets
At public-exposed-to-view locations: Recessed trimless cabinet with hidden flange and stainless steel 
flush opaque panel, frameless, with no exposed hinges; basis-of-design, Larson Occult Series, O-2409.

At back-of-house locations: Recessed cabinet with exposed flat trim and solid opaque panel with frame; 
basis-of-design, Larson Architectural Series, 2409-R2.

Provide fire-resistance rated cabinets located in fire-resistance rated walls. Coordinate wall depth with 
required depth for fully recessed cabinet installation.

Section 10 4416 – Fire Extinguishers
Multipurpose Dry-Chemical Type in Steel Container:  UL-rated 4-A:80-B:C, 10-lb nominal capacity, with 
monoammonium phosphate-based dry chemical in enameled-steel container.

Section 10 5113 – Metal Lockers
24-inch by 24-inch by 84-inch-tall, factory-fabricated, single tier and double tier, welded, corridor type, 
metal lockers with finished end panels, sloping tops, continuous zee type base, and integral pull and 
padlock loop. Provide locker benches with laminated hardwood top on moveable aluminum pedestal 
legs.

Division 11: Equipment
Section 11 3100 – Residential Appliances

36-inch, 25.4 cu. ft., two-door, side-by-side refrigerator/freezer(s); 24-inch, built-in dishwasher(s) with 
hidden controls.  All appliances with fingerprint resistant stainless steel finish.

Section 11 8129 – Facility Fall Protection
Tie-back anchors fabricated of minimum 3/4 inch diameter, Type 316 stainless steel safety U-bar with 
1-1/2 inch eye opening welded to minimum 4 inch diameter stainless steel HSS section and mild steel 
base plate welded to steel structure; fill HSS section with molded urethane insulation.

Division 12: Furnishings
Section 12 2413 Roller Window Shades

Manually operated, single roller window shades with 5 percent open light-filtering PVC-coated polyester 
shadeband fabric complying with NFPA 701, recessed in shade pocket at offices.

Motor-operated, single and double roller window shades with 3 percent open light-filtering and light-
blocking PVC-coated polyester shadeband fabric complying with NFPA 701, recessed in shade pocket.

Section 12 3623.13 Plastic-Laminate-Clad Countertops
AWI premium grade, NEMA LD3, Grade HGS, high-pressure decorative laminate on 3/4-inch-thick 
MDF core. Core to be MDF made with exterior glue at countertops with sinks. Provide 4-inch tall by 
3/4-inch-thick back and side splashes installed with epoxy adhesive.

Section 12 3640 –Stone Countertops
3/4-inch-thick granite on 3/4-inch-thick MDF core with 1-1/2-inch edge. Core to be MDF made with 
exterior glue at countertops with sinks. Provide 4-inch tall by 3/4-inch-thick back and side splashes 
installed with epoxy adhesive.
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Section 12 3661 – Simulated Stone Countertops
AWI premium grade, 3/4-inch-thick, solid sheet quartz agglomerate or homogeneous-filled plastic resin 
material complying with ICPA SS-1 on 3/4-inch-thick, ANSI A208.1, Grade M-2 particleboard core. 
Core to be ANSI A208.1, Grade M-2 made with exterior glue at countertops with sinks. Provide 4-inch 
tall by 3/4-inch-thick back and side splashes installed with epoxy adhesive.

Section 124813 – Entrance Floor Mats and Frames
Roll-up, aluminum-rail hinged mats comprised of extruded-aluminum tread rails 2 inches wide by 3/8-
inch-thick, sitting on continuous vinyl cushions. Basis-of-design: Construction Specialties, Inc.; Pedimat 
M1.

Provide manufacturer's standard frames of size and style for mat type, for permanent recessed 
installation in subfloor, complete with installation anchorages and accessories

Section 124816 – Entrance Floor Grilles
Stainless-steel floor grille, 1-1/8-inch deep, with vinyl cushion support system for level bed.  Basis-of-
design: Construction Specialties, Inc.; G6P GridLine2.

Provide manufacturer's standard frames of size and style for grille type, for permanent recessed 
installation in subfloor, complete with installation anchorages and accessories
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	1. SPACE FUNCTION
	a. The terrace is designed to host light exhibits, receptions, and to be an amenity for the building and serve as additional pre-function and event space. The following sub-headings will describe the varying terrace zones from west to east.

	2. edge condition
	a. Perimeter safety railing

	3. finishes
	a. Paving & waterproofing
	b. Planter walls
	c. Planting and Irrigation
	d. Pavilion
	e. Fire pits
	f. Water table (1) & bubblers (2)
	g. User comfort

	4. ELECTRICAL
	a. Refer to Electrical Basis of Design for electrical equipment and information.

	5. audiovisual
	a. Provide outdoor-rated loudspeakers.
	b. Provide dedicated audio, video, and AV network jacks in outdoor-rated boxes for video and audio distribution.
	c. With the exception of integrated speakers, any audio and video equipment will be portable and will be set up as required by the event. This portable equipment will tie into the house systems.

	6. Telecom
	a. Provide (2) Cat6A UTP data cables terminated with RJ45 outlet at each POS terminal at floor utility boxes, 6 locations.
	b. Provide Cat6A UTP data cables with RJ45 outlets for Wi-Fi.
	c. Provide (high-density) WiFi coverage based on the latest IEEE 802.11ac (Wave2) standard.
	d. Expand existing (or provide new) coverage Responder Emergency System (RES) radios and facility operations radios distributed antenna system (DAS) throughout area.
	e. Carriers to expand existing (or provide new) coverage cellular telephone distributed antenna system (DAS) throughout area.

	7. Security
	a. Provide exterior grade CCTV cameras for monitoring perimeter doors.

	8. structure
	a. Live Load Capacity = 150 psf. non-reducible.
	b. Integral tie-downs for temporary tents and shade structures.
	c. Design floors for concentrated live loads of 3,000 pounds with a total equipment weight limit of 10,000 pounds for scissor lift, pallet truck or other miscellaneous equipment.

	9. LIGHTING
	a. LED wall/pole mounted and architectural fixtures to create mood or highlight special building features
	b. Controls will manage the lighting fixtures on a time clock and provide flexibility in configuration for different events and uses. Refer to lighting section for more information.
	c. Refer to lighting section for illumination levels and code compliance.

	10. PLUMBING
	a. Provide water and drain capabilities with lockable cover plates at bar (2) and portable food cart locations (3). Ideally, these are interchangeable for maximum flexibility and a total of five (5) locations with water and drain capabilities.
	b. Provide hose bibs with lockable covers for cleaning.
	c. Provide gas connections for (2) fire pits.
	d. 20,000 square feet of snowmelt system has been incorporated at all pre-function to egress door locations and in locations of primary viewpoints and connections between.
	e. Refer to MEP for more information on these systems.

	11. FURNITURE, FIXTURES, & EQUIPMENT
	a. Tables and Chairs
	b. Outdoor Soft Seating
	c. Shade (to be determined)
	d. Trash and recycling receptacles
	e. Portable bars, food service carts
	f. Portable outdoor radiant heating devices
	g. Event tent(s)
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	ENVIRONMENTAL aSSESSMENT
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	Environmental Assessment
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	Proposed New Roofing
	Proposed New Waterproofing
	AcousticS nARRATIVE

	ACOUSTICS NARRATIVE
	1. Acoustical Design Criteria
	a. Noise Criteria
	Background noise levels attributable to mechanical and air distribution systems are defined in terms of maximum octave band sound pressure levels in decibels (dB) from 31.5 Hz to 8000 Hz – expressed in terms of Noise Criteria (NC) ratings, as defined below.
	The table below assigns the range of acceptable NC ratings for specific spaces. The ambient noise level in occupied spaces not listed here should not exceed NC-40.

	2. SOUND ISOLATION
	a. Acoustical wall types are divided among three basic assemblies; one providing STC-45, one providing STC-50, and one providing STC-55, per laboratory ratings.  In situ performance can reduce laboratory ratings by 3 to 5 STC points. These recommendations are based on the Basis of Design document dated August 2017 and can be summarized as follows:
	b. All acoustical wall assemblies should have insulation in all stud cavities.  Perimeter walls of the Multi-purpose room should extend full height. Insulation can be fiberglass or mineral wool type. Thickness of insulation shall be appropriate for the corresponding stud thickness.
	c. Interior glazing at the Multi-Purpose to Prefunction wall assembly is to be a double pane system consisting of the following:
	d. Skyfold systems, if provided in this assembly, is to provide a minimum STC rating of 48.  Basis of Design Skyfold Zenith Series.
	e. Full perimeter sound gasketing is recommended for all doors entering the Multi-Function Room.
	f. Bulkheads consisting of two total layers of 5/8” gypsum board with insulation in stud cavities are to be provided above all operable partitions. Bulkheads are to extend to above structure on both sides. Smoke extract and supply/return ductwork is to be coordinated accordingly.
	g. Operable partitions in the Multi-Function Room should meet STC 52.

	3. Architectural (Interior) Acoustics
	a. Multi-purpose Level
	b. Prefunction
	c. B-Lobby Renovation
	d. E-Lobby and F-Lobby

	4. NEW Mechanical Equipment Vibration Isolation This section describes some general recommendations for equipment locations and proper vibration isolation.
	a. Housekeeping Pads
	b. Air Handling Units, Make Up Air Units, Exhaust and Pressurization Fan Units
	c. Pumps

	5. Air Distribution Systems
	a. Fans
	b. Duct Materials and Geometry
	c. Fresh Air Inlet and Exhaust Discharge Locations
	d. Acoustical Lining
	e. Duct Silencers
	f. Duct Distribution
	g. Diffusers and Grilles
	h. VAV Terminal Units
	i. Air Velocities
	j. Routing of Piping and Penetrations
	k. Fire and Smoke Dampers

	6. ELECTRICAL SYSTEMS NOISE CONTROL
	Noise generated by electrical equipment is particularly concerning because of its pure-tone frequency character. Small and large transformers, relays, and ballasts can generate noise that is annoying and may interfere with speech intelligibility and overall comfort.
	a. Vibration Isolation and Location of Transformers
	b. Elevator Equipment Rooms
	c. Emergency Generator
	AUDIO VIDEO SYSTEMS

	AUDIO VIDEO SYSTEMS SCHEMATIC DESIGN NARRATIVE (SECTION 27 6114)
	ELECTRONIC SECURITY SYSTEMS

	NARRATIVE
	1. Electronic Security Systems Standards
	a. Electronic Security Cable Infrastructure Standards.
	b. Electronic Security Access Control Standards.
	c. Video Management System Standards.

	2. Security Devices and Recommended Locations
	a. Access Control equipment (system controllers, credential readers, alarm switches, request to exit detectors, field control modules to include nodes and gateways, electronic door hardware, network equipment and power supplies) will be provided for circulation control as predetermined by the building administrators. All cable and wires will meet or exceed the individual device manufacturer’s recommendations. Head end gateways, nodes, network equipment, associated control modules and required supporting devices are to be located within a secured IDF or MDF. Selected power supplies and controllers will be in the field to support selected access control points. In the event of an emergency, the Access Control equipment should also have the capability to secure all portals. Specifically,
	b. Security equipment located within secure IDF or MDF rooms will require wall space. A minimum of 4’ X 8’ wall space to accommodate wireless access control gateways and nodes, hardwire controllers and associated security power supplies plus room for future growth. See Figure 1 for typical layout. Fail-safe fire alarm interface devices shall be in the IDF or MDF rooms. Video management system network switches shall be in racks within secure IDF or MDF rooms. The number of network switches will be determined during the design development phase. Power supplied to security devices within the IDF or MDF rooms shall be provided from a dedicated circuit located within the room. The number of dedicated electrical circuits will be determined during the design development phase of this project.
	c. Video Management equipment (servers and or local field storage, IP dome and bullet cameras, associated control modules and mounts, power supplies, network devices and switches) will be provided. All head-end nodes and or network equipment will be installed within a secured IDF/MDF room. All cable and wires will meet or exceed the individual device manufacturer’s recommendations. Cable runs will not exceed device manufacturer’s recommendations and will terminate in a security IDF or MDF. Exterior devices will be equipped with surge suppression and be capable of functioning within the extremes of the local environment.
	d. Intrusion Detection equipment (glass break detectors, door contacts, water detectors, high temperature detectors, panic devices and duel technology passive infrared & microwave detectors) will be provided. In the event of detected intrusion at access points, emergency exits, or within the interior of the building, the system will initiate emergency response notification to a predetermined monitored location.

	3. Space by Space Electronic Security Systems
	a. Multi-Function Flexible Space
	b. Multi-Function Support Space
	c. Pre-Function Space
	d. Rooftop Terrace
	e. Food Service Group
	f. Back-Of-House Group
	g. Vertical Conveyance
	h. Freight Elevators
	i. Escalators
	j. Exit Stairs
	k. D Lobby Improvements (Upper & Lower)
	l. E Lobby Improvements
	m. B Lobby Improvements
	TELECOMMUNICATIONS SYSTEMS

	NARRATIVE
	1. Telecommunication demolition
	a. There are large existing floor boxes and columns that have obsolete fiber and other cable run to them in the Convention Center spaces. For any area where these floor boxes will be modified or removed as part of this project, also remove all unused cabling back to headend.

	2. Telecommunications Spaces
	a. Telecommunications spaces will be used to house telecommunications equipment and associated cabling. Current building conditions have DAS equipment collocated within Telecom Rooms. We anticipate Security, Audio Visual, Broadcast Infrastructure VoIP, Colorado Convention Center IT, and SmartCity equipment will cohabitate in the telecom spaces described for the expansion. We anticipate telecom spaces will have a standard floor and that raised floors are NOT required. We further expect that audiovisual equipment is able to be collocated in the telecom rooms.
	b. Entrance Facility
	c. Equipment Room
	d. Telecommunications Enclosures
	e. Telecommunications Rooms
	f. Architectural
	g. Electrical/Lighting
	h. Mechanical
	i. Fire Protection
	j. Plumbing
	k. Security
	l. Equipment Racks:

	3. Grounding & Bonding
	a. All telecommunications equipment and rooms will be bonded to the electrical system ground per TIA-607-C standard.

	4. Premises Cabling
	a. The premises, or inside plant (ISP), cabling for this building will consist of optical fiber and balanced twisted-pair copper. Cables and connecting hardware will be from the same manufacturer or manufacturer partners and have at minimum 15-year warranty. The warranty shall include all labor and materials for the installation and an applications assurance clause.
	b. Acceptable manufacturers are:

	5. Backbone Distribution Systems
	a. We anticipate a minimum 50μm/125μm 24-strand multimode (OM3) and 24-strand singlemode (OS2) backbone cable connecting each new TR with the MDF. In addition to fiber backbone distribution there will be a small amount of premise (intra-building) copper cabling (Category 3) for analog lines required to support the life safety systems, elevators, and any other analog line needs. We anticipate a 48-pair copper backbone cable between each TR/IDF and the ER/MDF. All fiber and copper backbone cables shall be homerun directly from the ER/MDF. All fiber strands shall be terminated and housed in a fiber optic patch panel. These panels shall be sized based on the number of terminated strands plus 25% growth.
	b. Backbone pathways: New telecom rooms will require pathways homerun to the MDF for backbone cabling connectivity.
	c. Initial design to account for a minimum of 30% spare capacity in all cabling pathways to accommodate design changes to program both during design and for expansion after project is complete.

	6. Horizontal Distribution Systems
	a. The horizontal cabling for this project will be a combination of copper Category 6, copper Category 6A (two cables to each Wireless Access Point), and fiber (both single-mode and multimode).
	b. Where required, provide plenum and shielded cabling. All cabling shall be run in cable tray through main corridors and conduit/j-hooks in other areas. All horizontal cabling shall be star-wired from the nearest ER/MDF or TR/IDF. Intermediate connections, splices, and taps will not be permitted. Adequate slack shall be provided between the Category 6 jack and the wall surface of the outlet box for repeat termination in addition to a 6-foot service loop neatly coiled in the nearest accessible ceiling space above. All outlet faceplates will match electrical outlets and labeled according to Owner standards.
	c. Typical Configurations/Telecom Requirements by Space
	d. We do not yet have an estimated number of data cables for this project. Further development of the plans is required to focus in on this quantity.
	e. Initial design to account for a minimum of 30% spare capacity in all cabling pathways to accommodate design changes to program both during design and for expansion after project is complete.

	7. Wireless Local Area Network (Wi-Fi)
	a. This project will require ubiquitous and robust wireless access throughout the occupied indoor areas of the space adhering to latest IEEE 802.11ac (Wave2) standard. Back of house areas should also be equipped with robust wireless coverage. Wireless access points will be provided by the Colorado Convention Center’s IT department but cabling to the WAPs will be performed by this construction contract. Each WAP location shall have two (2) Category 6A cables homerun to nearest telecommunication room (TR/IDF or ER/MDF). Provide 10’ additional cable slack at each WAP location.
	b. We do not yet have an estimated number of Wireless Access Point locations for this project but a robust wireless network capable of handling the bandwidth requirements of the maximum number of vendors and attendee is mandatory. Anticipate every attendee is utilizing the Wi-Fi on 2-3 devices simultaneously. Further development of the plans is required to focus in on this quantity.

	8. Cable TV (CATV) & Internet Based IPTV
	a. We have not yet discussed any requirement for cable TV or IPTV in the Colorado Convention Center. Further discussion is required to determine the requirements.

	9. Active Network Electronics
	a. Extend and expand active networking equipment including network switches, wireless access points, VoIP telephones, networked printers, etc. to support renovation and expansion areas. Coordination should occur between the IT department and the design team to delineate the specifics of this active networking equipment that will be incorporated into the project budget.
	b. .
	c. Current building standard is for networking equipment to be Cisco.
	d. VoIP system in building is connected to the City of Denver’s fiber network loop.
	e. Smart City is the current communications network provider.

	10. Outside Plant Cabling – Not in Scope
	a. We do not anticipate any requirement for additional outside plant cabling to be run to the Colorado Convention Center. This work is outside of the current design scope and budget.

	11. Distributed Antenna Systems (DAS)
	a. Carrier’s to extend their cellular distributed antenna systems throughout the new expansion areas of this project. This will be design-build based on performance criteria established by the Colorado Convention Center and building on the existing systems.
	b. K2 will work with the Convention Center to establish new pathways for a cellular DAS system.
	c. Provide a new first responder (life safety) DAS system as there is currently not a known existing Responder Emergency System (RES) for police/fire radios and facility operations radios. This is a new requirement as the classification of the building changes to “High Rise”. We anticipate this system will be a design-build based on performance criteria established by the local Authority Having Jurisdiction.
	d. Wireless Carrier Equipment Rooms
	e. Maintain existing wireless carrier equipment rooms, one per carrier, on P3 level of Parking Garage. Equipment in these rooms will be expanded as necessary to support expansion of DAS system.
	STRUCTURAL ENGINEERING

	Description of the Existing Building
	Condition of the Existing Structure
	1. Future Floor above Parking Garage:
	a. Structural dead load 101 psf
	b. Superimposed dead loads:
	c. Live loads 100 psf (Not Reducible)
	d. CMU partitions 50 psf (Not Reducible)
	e. Concentrated loads 3500 pounds at any location
	f. Exterior Walls 2100 plf

	2. Future Roof above Parking Garage:
	a. Structural dead load 14 psf
	b. Superimposed dead loads:
	c. Live loads 30 psf of snow load
	d. Rigging / partition load 20 psf

	3. Future floor above Exhibition hall:
	a. Structural dead load 115 psf
	b. Superimposed dead loads:
	c. Ceiling / lighting / mechanical 5 psf
	d. Live loads 100 psf  (Not Reducible)
	e. CMU partitions 50 psf (Not Reducible)
	f. Concentrated loads 3500 pounds at any location
	g. Exterior Walls 2100 plf

	4. Future Roof above Exhibition hall:
	a. Structural dead load 14 psf
	b. Superimposed dead loads:
	c. Live loads 30 psf of snow load
	d. Rigging/Partition Load 20 psf


	Structural DESIGN CRITERIA
	1. Building Code:
	a. 2015 International Building Code in conjunction with the 2016 Denver Amendments
	b. 2015 International Existing Building Code
	c. ASCE/SEI 41-13 Seismic Evaluation and Retrofit of Existing Buildings
	d. Risk Category III

	2. Live Loads:
	a. Meeting Rooms/Ballroom 150 psf (Not Reducible)
	b. Pre-function 150 psf (Not Reducible)
	c. Outdoor Terrace 100 psf (Reducible)
	d. Parking garage 40 psf (Reducible)
	e. Corridors 100 psf (Reducible)
	f. Catwalks for maintenance access 40 psf (Reducible)
	g. Storage Rooms 125 psf (Not Reducible)
	h. Commercial Kitchen 150 psf (Not Reducible)
	i. Mechanical Areas 150 psf or actual equipment weight plus 75 psf (Not Reducible)
	j. Exits 100 psf (Not Reducible)
	k. Stairs 100 psf (Not Reducible)
	l. Locker Rooms 100 psf (Reducible)
	m. Electrical Rooms 100 psf (Reducible)
	n. Water Detention Areas on Roof 40 psf (Not Reducible)
	(all new roof areas, except for the new blade roof)

	3. Concentrated Live Loads:
	a. Meeting room floors 3,500 pounds
	b. Meeting room ceiling rigging capacity   hung from roof structure 2000 pounds per hanging point with
	hanging points at 30’-0” oc each way
	c. Moving walls hung from roof structure Per Manufacturer

	4. Snow Loads:
	a. Snow Risk Category III
	b. Ground Snow Load 35 psf
	c. Snow Exposure Factor 1.0
	d. Snow Load Importance Factor 1.2
	e. Thermal Factor 1.0

	5. Wind Criteria for Building Structure Design:
	a. Wind Risk Category III
	b. Basic Ultimate Wind Speed 120 mph
	c. Exposure Category B
	d. Internal Pressure Coefficient +/- 0.18

	6. seismic Criteria for Building Structure Design:
	The Expansion will be designed with steel moment frames, steel braced frames, and reinforced concrete shear walls.
	a. The existing building has the following lateral systems in place:
	b. The following criteria will be used for the Expansion. Values for R, Omega, and Cd are based on “Steel System Not Specifically Designed for Seismic Resistance”:


	END OF structural DESIGN CRITERIA
	1. IEBC Definitions Section 202:
	a. Addition: An extension or increase in floor area, number of stories, or height of a building or structure.
	b. Alteration: Any construction or renovation to an existing structure other than a repair or addition.

	1. Section 402.3 Existing structural elements carrying GRAVITY load:
	a. Section 402.3 states that “Any existing gravity load-carrying structural element for which an addition and its related alteration cause an increase in design dead, live or snow load, including snow drift effects, of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required by the IBC for new structures.” The existing Colorado Convention Center was designed to support additional gravity load associated with a future addition. In most cases, the loads associated with the Expansion will cause load increases on existing columns and foundations of more than 5%. In these cases, we will check the existing elements to determine if the elements meet allowable IBC Demand Capacity Ratios. In cases where Demand Capacity ratios show overstress, we will then strengthen existing elements so that they meet the requirements of the IBC for new construction.

	2. Section 402.4 Existing structural elements carrying LATERAL load:
	a. Section 402.4 states that “where the addition is not structurally independent of the existing structure, the existing structure and its addition acting together as a single structure shall be shown to meet the requirement of Section 1609 and 1613 of the IBC using full seismic forces.” It also states that “any existing lateral load carrying structural element whose demand capacity ratio with the addition considered is not more than 10% greater than its demand capacity ratio with the addition ignored shall be permitted to remain unaltered.” The existing Colorado Convention Center was designed to support additional lateral loads associated with a future addition. Lateral elements in the existing building include columns, roof trusses, shear walls, x-braces, and foundations. In most cases, the loads associated with the Expansion will cause a load increase on existing lateral elements of more than 10%. In these cases, we will check the existing elements to determine if the elements meet allowable IBC Demand Capacity ratios. In cases where Demand Capacity ratios show overstress, we will then strengthen existing elements so that they meet the requirements of the IBC for new construction and ASCE/SEI 41 Seismic Evaluation and Retrofit of Existing Buildings.

	1. Section 403.3 Existing structural elements carrying GRAVITY load:
	a. Section 403.3 states that “Any existing gravity load-carrying structural element for which an alteration causes an increase in design dead, live or snow load, including snow drift effects, of more than 5 percent shall be replaced or altered as needed to carry the gravity loads required by the IBC for new structures.” Alterations to the existing building will occur within the existing structure as the design develops. For example, the need to provide access to the Expansion will likely affect existing structural elements. All structural elements which are impacted by building alterations will be checked to meet the 5% load exception noted above. In cases where we do not meet the 5% load exception, the impacted members Design Capacity Ratio will be checked. In cases where Demand Capacity ratios show overstress, the existing elements will be strengthen to meet the requirements of the IBC for new construction.

	2. Section 403.4 Existing structural elements carrying LATERAL load:
	a. Section 403.4 states that “any existing lateral load carrying structural element whose demand capacity ratio with the alteration considered is not more than 10% greater than its demand capacity ratio with the alteration ignored shall be permitted to remain unaltered.” All structural elements which are impacted by building alterations will be checked to meet the 10% load exception noted above. In cases where we do not meet the 10% load exception, the impacted members Design Capacity Ratio will be checked. In cases where Demand Capacity ratios show overstress, the existing elements will be strengthend to meet the requirements of the IBC for new construction and ASCE/SEI 41 Seismic Evaluation and Retrofit of Existing Buildings.

	3. codes used for generation of earthquake loads:
	a. The International Building Code will be used to generate the earthquake loads on all new framing located above the existing roof structure.
	b. ASCE/SEI 41 will be used to generate the earthquake loads on the existing structure, which is all structure located at the existing roof level and below.  IEBC Section 402.4 states “Where the addition is not structurally independent of the existing structure, the existing structure and its addition acting together as a single structure shall be shown to meet the requriement of ASCE/SEI 41 for earthquake loads.”

	1. Normal Weight Concrete: The following 28 day concrete strengths will be used:
	a. Slab-on metal deck 3,500 psi
	b. Exterior topping slabs 5,000 psi
	c. Concrete fill within existing pipe columns 8,000 to 12,000 psi
	d. Concrete shear walls 5,000 psi

	2. CMU Walls: F’m 28 day strength 2,000 psi
	3. Reinforcing Steel:
	a. Reinforcing ASTM A615, grade 60 deformed
	b. Welded and field bent reinforcing ASTM A706 grade 60 deformed
	c. Welded wire fabric ASTM 185 plain, 70 ksi

	4. Structural Steel:
	a. Wide Flange Sections ASTM A992, Grade 50
	b. Wide Flange Sections, W14x193 and heavier W14’s ASTM A913, Grade 65
	c. Angles, Channels ASTM A3C, Fy = 36 ksi
	d. Hollow Structural Sections ASTM A500, Fy = 46 ksi
	e. Large Diameter Steel Pipe Columns Fy = 52 ksi

	1. Existing Roof Framing Level:
	a. General Discussion:
	b. Existing Columns:
	c. Existing Joist Girders and Joists:
	d. Existing shear walls above at Parking Level 3:
	e. Speer Blade:

	2. Interstitial Level:
	a. General Discussion:
	b. Floor Framing:
	c. Lateral System:
	d. Exterior wall system:

	3. Multipurpose Level:
	a. General Discussion:
	b. Columns:
	c. Floor Slab:
	d. Infill Floor Framing:
	e. Floor Trusses South of Grid Line 5:
	f. Floor Trusses and Framing North of Grid Line 5:
	g. Expansion Joint:
	h. Lateral System:

	4. Roof Level:
	a. General Discussion:
	b. Columns:
	c. Roof Trusses:
	d. Expansion Joints:
	e. Lateral System:

	5. Modifications to the existing structure for vertical transportation:
	a. New escalators, new elevators, and a new stair will be installed in the E lobby.  Micropile foundations will be installed at the bases of these elements.  Structural modifications will be required at all levels to accommodate the new framing openings and new support conditions.  There are new escalator pits at the Street, Exhibition, and Parking Level 3.  There are new elevator pits at the lower level and the Exhibition Level. Structural modifications will include steel, CIP concrete, and precast concrete removal and rebuild.
	b. New escalators and stairs will be installed in the D lobby.  Modifications to steel framing will be required at the Street Level, Exhibition Level, and Roof Level. There are new escalator pits at the Street and Exhibition Level.  Steel modifications will also be required at the Exhibition Level to receive the escalator from below.  Modifications will include steel and CIP concrete removal and rebuild. There will be some strengthening required at the Exhibition floor to support the new escalators and stairs.
	c. A new elevator will be installed in the D lobby.  Modifications to steel framing will be required at the Street Level to receive an elevator pit.  Modification will include steel and CIP concrete removal and rebuild.
	d. There are existing stairs/elevators cores near grid line Q-4.5, I-4.5, and A-7.  These elevators/stairs will be extended up to provide access to the Multipurpose Level
	e. Two new exterior stair towers will be installed north of grid line 1.  New drilled pier foundations or micro-pile foundations will be used to support the new towers.
	HVAC AND Plumbing

	1. APPLICABLE CRITERIA
	a. This narrative is intended to represent a schematic design level of information to confirm the cost and direction of the HVAC and plumbing systems.
	b. These documents are 50% schematic design and are intended for the plumbing and HVAC systems to be design build. Plumbing and HVAC contractor shall review and incorporate all design documents including but not limited to architectural, structural, landscaping, civil and food service plans and specifications/narratives for a full working system.  Plumbing and HVAC contractor shall be engineer of record.
	c. The entire building HVAC and plumbing systems shall be designed in accordance with the following:

	2. HVAC CRITERIA
	a. Design Conditions:

	3. MECHANICAL SYSTEM SUMMARY
	a. The existing Convention Center underwent a major remodel in 2004 which doubled the size to its current size of 2.2 million gross square footage.  The addition extended the original building to the North and was planned for a future multi-use flex space to be placed on the roof as now shown on the plans. The floor of the multi-flex space is elevated off the roof creating an interstitial space. Most of this interstitial space will be enclosed by the floor of the expansion and by new walls which will create an enclosed environment.  This area is to be heated using heating hot water unit heaters. The southernmost portion of the expansion floor will extend over the existing main air handlers that serve the existing Convention Center 2004 remodel. Even though the floor will extend over these existing air handlers, the sides of the interstitial space will be open.
	b. The existing equipment and systems currently installed on the existing roof that will be covered and walled off, enclosed, must be replaced with new equipment installed on the new roof of the expansion.  Here, the mechanical and plumbing equipment, (e.g. ductwork, piping, etc.)  connected to the existing equipment must also extend to the new roof to the new equipment. The area which is to be covered but open on the sides is to be treated differently. Here, to prevent short circuiting of air, the exhaust from the existing air handlers serving the existing Convention Center’s 2004 expansion must be ducted from each unit to the drip line of the expansion.  Additionally, there are two architectural structures concealing four built up mechanical rooms (two mechanical rooms per one structure) that will be too close to the new expansion. Due to the proximity of the expansion, the relief/exhaust air systems inside three of the built-up mechanical rooms must be modified. The relief/exhaust air of each of these rooms must be relocated from the side of mechanical rooms to the roof.  New exhaust penthouses are to replace the existing side air relief air fans and the existing exhaust/relief dampers are to be sealed.
	c. To avoid interruption of the operations of the existing Convention Center, ALL equipment currently installed on the existing roof must be replaced with new equipment first then tied into existing systems before removal of the existing system. All new equipment shall be per current code. All connections into the existing shafts/ducts are to be scheduled and must not interfere with the owner’s operation. The interstitial space is to be heated for freeze protection. Piping subject to freezing outside any treated areas are to be heat traced using a self-regulating system.
	d. New exhaust and make-up air systems are to be installed to service the new hoods in the new kitchen and the existing hoods in the existing kitchen (the existing kitchen will be underneath the new expansion). Each make up air system is to have cooling, via swamp coolers, as well heating capability. Modulating dampers shall be installed at all new kitchen hood exhaust connections.  Exhaust fans and corresponding make up air systems shall be equipped with variable speed drives and modulating control systems.
	e. Defined in the architectural and mechanical plans are existing areas inside the existing Convention Center which are to be remodeled.  The scope of work is to not only include the expansion and remodeled areas shown on the drawings but also those mechanical HVAC and plumbing systems effected by those areas. Diffusers and ductwork are to be modified to match the new architectural drawings. The existing Convention Center including the existing kitchen is to remain open during construction. Measures shall be in place as to not interrupt or alter conditions in the existing Convention Center throughout construction.
	f. Chilled and steam is generated by Xcel in the original central plant, now owned by Xcel, on the far side of the roof.  Steam and chilled water supply and return lines are to connect into Xcel’s central plant and are to extend to the new mechanical room located in the interstitial space to new heat exchangers.  A new chilled water pumping system shall distribute chilled water from the chilled water heat exchanger to new 10 row chilled water coils in each new air handler. A new heating hot water pumping system shall distribute heating hot water from the new steam-heating hot water heat exchanger to new 2 row heating hot water coils in each air handler and to each VAV box.  ALL VAV boxes are to have a two-row heating hot water coil.  Condensate shall be cooled in a holding tank and discharged. All work, including connecting into Xcel’s central plant, extending steam and chilled water lines, returning condensate, heat exchangers, control of each, and distribution, etc. shall be included in this scope of work.
	g. The HVAC and plumbing systems are design build.  The 50% schematic design narrative and drawings are complementary and are incomplete.  The contractor must include all relative work with the architectural, food service and structural drawings and visit the site to fully understand the scope of work and is to include all necessary material and labor to complete a working system. Upon the issuance of the 50% schematic design documents, the food service equipment was being solidified and may not match the HVAC schematic design. This contractor must include all relative work associated with the food surface schematic design, including but not limited to multiple hoods, dishwasher exhaust etc. All hoods are to be self compensating with a make-up air system capable of cooling as well as heating the make-up air to within 10 degrees of room temperature. Modulating dampers are to be installed at each new hood connection.  These dampers are to be used as isolation dampers when the hood is not in service or during room smoke control. Damper is to remain open during local hood fire and Ansul release.
	h. The successful contractor shall be the engineer of record.
	i. By contract this project is to achieve LEED Gold.  The HVAC and plumbing contractor shall include necessary equipment and material defined in the LEED scorecard to achieve LEED Gold. To this end, the mechanical contractor is to price custom HVAC air handlers with a direct evaporator water cooling system in the return air system before a heat wheel as base bid, refer to scheduled HVAC equipment. It is the intent to precondition the outside/return air before the cooling coil.  Contractor shall provide alternate pricing for standard rooftop equipment without a direct evaporator/heat wheel, refer to schedule for alternate.

	4. LIFE SAFETY SYSTEMS SUMMARY
	a. The expansion and interstitial space are a high rise and areas within are subject to all high-rise requirements including smoke control.   All new stairs and stairs being extended are to be pressurized. All new elevators and elevators being extended exceeding 75 feet in travel distance are to be pressurized. All corridors within the interstitial space are to be pressurized. All enclosed spaces in the interstitial space and all enclosed areas on the main level are to have smoke control.  All make up air is to be sized at 80% of exhaust and is to be induced into the space using make up air fans at an elevation at floor level or within six feet of floor level at no more than 200 fpm.
	b. There are to be no changes to the existing smoke control systems serving the existing Convention Center.
	c. The existing Convention Center’s 2004 expansion and original building life safety system including smoke control is currently served from the existing Building Management Control System.  ALL life safety systems are to be removed from the BMS and controlled by a new fire alarm system.  This work is to be conducted while the building is occupied.  The fire alarm system shall be operational throughout.  Coordination with the fire department and building owner is a must.

	5. PLUMBING SYSTEM SUMMARY
	a. Domestic Water System
	b. Sanitary Sewer System
	c. Storm Sewer System
	d. Natural Gas System
	e. Fuel Oil System
	f. Miscellaneous plumbing items
	g. Rainwater harvesting

	6. SPECIFICATIONS
	a. Hydronic Piping
	b. Air Distribution
	c. Insulation
	d. Plumbing Piping
	e. Test and Balance
	f. Building Management System/Temperature Controls
	Electrical systems

	ELECTRICAL POWER SYSTEMS
	1. existing electrical service
	a. The existing facility is fed from (10) existing Xcel Energy transformer vaults. Each existing transformer vault contains (3) Xcel Energy service transformers. (6) transformer vaults are rated 480V3PH and (4) are rated 208VPH. (5) of the existing transformer vaults are located on the original east side of the building and (5) are located on the 2004 expansion west side of the building. Main electrical rooms are located adjacent to or above each Xcel Energy transformer vault. Power is distributed from the main electrical rooms to electrical rooms containing distribution boards and panelboards.

	2. electrical service
	a. A new 480V Xcel Energy transformer vault (minimum size 35ft x 24ft x 18ft) will be provided at street level near the parking garage guard shack. (6) 4” rigid steel conduits encased in 3” of red concrete (36” steel bends minimum) will be provided from the Xcel Energy transformer vault to the property line in the direction of the manhole in Champa Street. Conduits will be used for Xcel Energy primary feeder routing. Transformer vault will be built and fitted to meet the Xcel Energy Vault Specifications for Network Generic Vaults.
	b. A new normal power main electrical room will be located near column lines C/7 on the Interstitial Level. Two (2) 4000A, 480Y/277V concrete encased service feeders to meet NEC 230 will be routed from the street level transformer vault, up through the center of the parking garage helix, to the new normal power main electrical room. Required separation between service feeders will be provided. This room will include two (2) new 480Y/277V electrical services feeding two (2) new 4000A, 480Y/277V main switchboards (HMSB-7 and HMSB-8). The service entrance equipment will be low voltage draw-out metal clad switchgear with Digitrip RMS trip units and IQ Analyzer to match existing. Each will be provided with a 100% rated main circuit breaker, 100% rated feeder circuit breakers and an integral surge protective device.
	c. A new emergency power main electrical room will be located near column lines C/7 on the Interstitial Level. One (1) 5000A, 480Y/277V concrete encased service feeder to meet NEC 230 will be routed from the street level transformer vault, up through the center of the parking garage helix, to the new emergency power main electrical room. Required separation between service feeders will be provided. This room will include one (1) new 480Y/277V electrical service feeding one (1) new 5000A, 480Y/277V main switchboard (EHMSB-2). The service entrance equipment will be low voltage draw-out metal clad switchgear with Digitrip RMS trip units and IQ Analyzer to match existing. Each will be provided with a 100% rated main circuit breaker, 100% rated feeder circuit breakers and an integral surge protective device.
	d. Power is distributed from these new main electrical room to three interstitial level electrical rooms (north, south and emergency) containing distribution boards, panelboards and transformers.
	e. Minimum interrupting and withstand ratings based on an available fault current of 150,000A RMS from the utility vaults will be provided.
	f. Bus bars in all distribution equipment will be copper.
	g. The electrical system will be designed with 20% space and capacity for future additional circuit breakers and switches.
	h. Provide metering to meet LEED EAc5 Measurement and Verification (v4 path) requirements. Refer to sustainability narrative for information.

	3. existing emergency electrical service
	a. The existing facility is fed from (2) existing 1500kW diesel generators. One existing generator is located on the roof of the original east side of the building and includes an integral day tank. Its fuel tank is located at grade level. The second existing generator is located at grade level in the 2004 expansion west parking garage helix. It includes an integral day tank and remote fuel tank. Each generator feeds a main emergency distribution board.

	4. emergency electrical service
	a. A new 3500kW generator will be located in a new generator room on street level along Champa Street. It will comply with the 2015 IFC and City of Denver amendments. An integral day tank and a new fuel storage tank to meet required run time requirements in a 2-hour rated enclosure will be provided. Nosie will be reduced to 88dB maximum at the property line.
	b. The new generator will be provided with (2) 100% rated output circuit breakers and the following distribution equipment: 1) 4500A to feed new emergency distribution switchboard “EHDSB-2” and 2) 600A to feed new emergency distribution switchboard “EHDSB-3”.
	c. A new 10kW, 208Y/120V UPS with 15 minutes of battery backup and distribution will be provided for the Fire Command Center (FCC) equipment and 4 hours of battery backup for the Radio Enhancement System (RES) head end and antennas.
	d. (15) new 5kW UPS units with 15 minute of battery backup to be utilized to feed smoke control, lighting control and associated communications equipment in IDF closets or as located in mechanical or electrical spaces.
	e. Emergency power will be provided for mechanical equipment, elevators, escalators(?), a 100HP fire pump, life safety lighting, fire alarm, security, etc. as required. (snowmelt?)
	f. Bus bars in all distribution equipment will be copper.
	g. The electrical system will be designed with 20% space and capacity for future additional circuit breakers and switches.
	h. Provide metering to meet LEED EAc5 Measurement and Verification requirements. Refer to sustainability narrative for information.

	5. electrical distRibution
	a. All panelboards will be fully rated to handle available fault current. Series rating of breakers and panels is not acceptable.
	b. Panelboards will be pre-assembled, bolt-on circuit breaker type with door-in-door hinged covers. Panelboards will be provided with copper bus bars (phase, neutral and ground). All flush mounted panelboards will have five (5) spare 3/4” conduits stubbed into ceiling space above and two (2) spare 3/4” conduits stubbed into ceiling space below where applicable.
	c. Bus bars in all distribution equipment will be copper.
	d. Life safety panelboards will include an integral surge protective device.
	e. The electrical system will be designed with 20% space and capacity for future additional circuit breakers and switches.
	f. Provide metering to meet LEED EAc5 Measurement and Verification requirements. Refer to sustainability narrative for information.

	6. building wire and cable
	a. All feeders and conductors will be copper. Minimum conductor size is #12 AWG. All feeders and conductors will be in conduit. MC cable is not allowed.
	b. All 120V, 20A circuits longer than 75’ will be #10 AWG. All 277V, 20A circuits longer than 150’ will be #10 AWG.  Or as required for voltage drop.
	c. #10 AWG and smaller wire will be solid conductor except for motor circuit feeders. #8 AWG and larger and motor circuit feeders will be stranded conductors. Building wire will be insulated with THHN/THWN or XHHW insulation, rated 600 volt.
	d. Factory applied insulation for color coding will be utilized for appropriate system voltages and phase identification.
	e. Terminations will be hydraulic compression type, with two-hole lugs. Mechanical lugs are not acceptable except at breakers where compression fittings are not possible.
	f. UL rated fire seals will be provided when passing through fire and smoke rated partitions.

	7. grounding and bonding
	a. All service equipment, conduit systems, supports, cabinets, equipment, fixtures, etc., and the grounded circuit conductor will be properly grounded in accordance with the latest issue of the NEC and local electrical code. Bonding jumpers, grounding bussings, clamps, etc., will be provided for complete grounding.
	b. A separate grounding conductor, securely grounded on each side of all raceways containing sections of plastic, fiber or flexible raceway will be provided. It will be sized in accordance with the latest issue of the NEC.
	c. A green grounding jumper from the ground screw to a box grounding screw or clip will be provided for all grounding type devices. Insulated wire will be used.
	d. A minimum 20”L x 4”H x 1/4”D ground bar will be provided in all new electrical and technology rooms. They will connect back to the existing grounding system via copper wiring.
	e. All grounding will be in accordance with NEC Article 250.

	8. conduit
	a. Conduits will be of size required by the NEC and will be installed according to the NEC. Conduit will not be routed in slabs.
	b. Rigid Conduit, Intermediate Metal Conduit or Electrical Metal Tubing
	c. Rigid galvanized steel conduit will be provided where exposed to physical damage.
	d. EMT conduit will be provided for other indoor, dry locations. Steel set-screw fittings will be provided. Compression fittings will be provided for wet areas.
	e. Flexible metal conduit will be provided for final connections to equipment with maximum length of 6 feet, where vibration is encountered or as required. All flexible connections exposed to wet or weather will be made with liquid tight flexible metal conduit.
	f. Schedule 40 PVC conduit may be used underground.
	g. Steel conduits in contact with earth or a vapor barrier will be PVC coated.
	h. Conduit systems will be concealed in areas (other than mechanical and/or electrical rooms) where studs and drywall are provided. Conduit will be concealed in stairways and other similar spaces. Exposed conduit in finished areas will not be allowed. All proposed exposed conduit must be coordinated and approved by architect and engineer prior to installation.

	9. boxes
	a. Boxes will be installed and supported in accordance with the NEC.
	b. Four-inch square or octagonal, zinc coated sheet steel boxes.
	c. 3/8 inch no-bolt fixture studs will be provided for fixture outlets.
	d. Covers will be set to come flush with finished walls.
	e. Utility or sectional switch boxes will not be used.
	f. Mounting heights and locations of all receptacles will be verified prior to installation. Receptacles will be located to clear counters, benches, baseboards or fin tube heaters, etc. or as required to service equipment.
	g. All outlet boxes and exposed conduit will be corrosion protected.
	h. Pull boxes and junction boxes will be installed above accessible ceiling and will be exposed in unfinished areas only.

	10. identification
	a. Engraved plastic laminate nameplates will be provided for all switchgear, switchboards, disconnect switches, circuit breakers, push buttons, pilot lights, panelboards and system equipment cabinets. Background color of plates will be: Normal Power – Black/White Letters, Emergency Power – Red/White Letters
	b. Tape labels will be provided for identification of individual receptacles and switches. They will indicate associated source panel board and circuit number.
	c. Identification labels will be installed on exposed and concealed accessible conduits and on concealed inaccessible conduits within three feet of becoming accessible.
	d. Each conductor will be labeled with source, voltage, circuit number and phase where installed with multiple other power or lighting conductors in the same enclosure.

	11. transformers (600v or less)
	a. Transformers will be two winding type for each phase, with silicon steel cores, aluminum windings in compliance with NEMA ST-20. All transformers will be DOE 2016 rated.
	b. Transformers will have 115°C class insulation with four taps at 2 ½ percent rated at full capacity of the high side winding.
	c. Site or manufacturer insulation resistance testing will be provided specific for each transformer.
	d. Step-down transformers will be mounted on concrete pads or suspended from structure. They will be installed so that removal can be facilitated without removing any other conduit or equipment in the room.
	e. Electrical rooms containing dry type transformers will be properly ventilated.

	12. distribuiton equipment
	a. Distribution switchboards will be self-supporting structures with copper bussing, AIC ratings, equipped with 100% rated insulated case type circuit breakers. Full size neutral and ground buses are required. Units will be dead front with all terminations front accessible.
	b. Panelboards will be provided with full size neutral and ground bars, all copper bus of 97% conductivity, with 100% rated thermal magnetic type molded case main and branch breakers.
	c. All switchboards will be installed on a 4” housekeeping pad.

	13. wiring devices
	a. All receptacles will be color as selected by architect. Device plates will be stainless steel.
	b. All 120V, 20A receptacles will be specification grade, Hubbell #HBL-5362 or equivalent.
	c. All receptacles will be specification grade.

	14. diesel generator
	a. Generator will be located as noted with vertical discharge, fuel tanks capacities as required and integral day tanks and code compliant fuel transfer stations.
	b. In an emergency power capacity, the unit will be capable of continuous service at rated output for the duration of fuel capacity. The engine and generator will be the product of a single manufacturer; and that manufacturer and its authorized dealer will have the responsibility to provide the diesel engine/generator set and its accessories which will meet the specified output at the required altitude and ambient temperature. It will be a new factory assembled and tested set. It is the intent and purpose of these specifications to also secure for the Owner, the necessary controls and accessories to the extent that this equipment, in conjunction with the diesel/engine/generator set, will comprise a complete operating package unit.
	c. The generators will be rated for continuous emergency service at 0.8 power factor, 277/480 volts, three phase, four wire, 60 hertz, 1800 RPM. The unit will be capable of 100% block load per NFPA 110.
	d. Automatic Transfer Switches will be provided with 4 poles for a normal and emergency source of 480 volts, 3 phase, 4 wire, 60Hz with neutral bus. The transfer switch will have a withstand rating of 100K AIC. The transfer switches will be listed per UL Standard 1008 as a recognized component for emergency systems and rated for total system load.
	e. The automatic transfer switches will be mechanically held, electrically operated type and suitable for continuous duty in an unventilated sheet metal enclosure without derating (NEMA Type A IEC Type PC). The transfer switches will be inherently double throw so both sets of contacts move simultaneously when the switch is transferring. The switches will be delayed isolation transition type with maintenance bypass. Relay modules will be provided as required for status monitoring by building automation system and for interface with each elevator controller.

	15. branch power, receptacle outlets and connections
	a. 120V, 20A GFCI duplex receptacles will be provided per code as follows: adjacent to lavatory in toilet rooms, within 6’ of sinks, all receptacles in break rooms, all receptacles in mechanical rooms, all receptacle in kitchens, all rooftop receptacles, etc. GFCI devices will be installed in locations where the device is accessible after the equipment is installed or remote monitoring devices will be provided in accessible locations.
	b. Exterior 120V, 20A, GFCI duplex receptacles will be provided with weatherproof “in-use” covers.
	c. Power and control wiring will be supplied to overhead doors and powered man doors.
	d. A minimum of four (4) duplex receptacles will be provided in each lobby, corridor, hallway, etc. or as otherwise noted.
	e. A 120V, 20A dedicated emergency electrical connection will be provided at each new stairwell door for security door control and override from Fire Command Center.
	f. 120V, 20A dedicated emergency power will be provided at each new floor to the NAC boxes for fire alarm device amplification and control.
	g. Disconnect switches (heavy duty, HP rated, quick-make, quick-break, fusible or non-fusible) and/or thermal overload switches will be provided as required. Disconnects located on the roof or where exposed to wet or weather will be “weatherproof”.
	h. Power for mechanical, plumbing, lighting, technology, audio-visual, security, vertical transportation, food service, signage, fire alarm, fire suppression, etc. equipment will be provided as required.
	i. Motor starters for all packaged equipment, such as air handling units, exhaust fans, etc., will be provided by the mechanical contractor. All new VFDs for the smoke exhaust fans will be provided by the mechanical contractor and will be installed in rated and conditioned rooms per code and with dedicated UPS controls. 120V1PH power will be provided for mechanical controls. Power will be provided for Building Automation System (BAS) revisions.

	16. space by space power requirements
	a. Multi-Function Space
	b. Multi-Function Support Space – Restrooms – Public
	c. Pre-Function and Registration
	d. Rooftop Terrace
	e. Food Service – Staging Pantry
	f. Food Service – Kitchen
	g. Food Service – Kitchen Dry Storage
	h. Food Service – Liquor Storage
	i. Food Service – Coffee/Condiment Storage
	j. Food Service – Kitchen Walk-In Cooler and Freezer
	k. Food Service – Dishwashing/Pot Washing
	l. Food Service – China/Flatware/Prop Storage
	m. Food Service – Linen Storage
	n. Food Service – Kitchen Offices
	o. Food Service – Tasting Room
	p. Food Service – Break Room – Kitchen Staff
	q. Food Service – Restrooms/Dressing Rooms – Kitchen Staff
	r. Food Service – Janitor Closet
	s. Food Service – Can Wash
	t. Back-of-House Service Corridors
	u. Back-of-House – Storage – Enclosed
	v. Back-of-House – Dressing Rooms
	w. Back-of-House – Storage – Open
	x. Back-of-House – Non-Public Restrooms
	y. Back-of-House – Gender Neutral Staff Restrooms
	z. Back-of-House – Janitor Closets
	aa. Back-of-House – Electrical Rooms
	bb. Back-of-House – Telecommunication Rooms (TR)
	cc. Back-of-House – Operable Wall Panel Storage
	dd. D Lobby Improvements (upper and lower)
	ee. E Lobby Improvements
	ff. B Lobby Improvements
	gg. F Lobby Improvements
	hh. Interior and Exterior Graphics and Signage

	17. mechanical and plumbing
	a. Power will be provided for mechanical and plumbing equipment as required including all loose starters, local disconnect switches and thermal overload switches. Refer to the mechanical and plumbing documents for equipment requirements included and in addition to what is described in this narrative.
	b. Starters and VFDs for all packaged equipment, such as air-handling units, exhaust fans, etc., will be provided by the mechanical contractor.
	c. 20A, 120V, GFCI duplex convenience receptacles will be provided on each wall of all mechanical rooms.
	d. 120V, 20A duplex maintenance receptacles will be provided within 25 feet of all mechanical equipment. Receptacle will be GFCI type with weatherproof “in-use” cover as required.
	e. 120V, 1PH electrical connections will be provided for controls in each mechanical room.
	f. Power for dedicated exhaust fans for private restrooms, janitor closets, trash rooms, etc.
	g. Power for CRAC units in IT/server rooms, etc.
	h. Power for snowmelt will be provided at terrace. (Emergency power will be provided if this is part of a path of emergency egress.) Refer to mechanical and plumbing documents for full description of snowmelt equipment electrical requirements and locations.
	i. Power for heat trace for all drains located on exterior terraces, on exterior roof piping or as directed by mechanical contractor will be provided. Provide 30mA GFCI circuit breakers for all heat trace loads.
	j. Power for electric water coolers, garbage disposals and electric trap primers as required.
	k. Power for a 100HP, 480V, 3PH fire pump and associated equipment will be provided. Connected to emergency power.
	l. Refer to mechanical and plumbing documents for existing equipment being relocated. Extend existing feeder or provide new to new equipment location as required. Provide new disconnecting means and maintenance receptacle at new location as required. Refer to mechanical and plumbing documents for full description of equipment electrical requirements and locations.
	m. Refer to mechanical and plumbing documents for existing equipment being removed with new similar equipment being provided in a new location. Extend existing feeder or provide new to new equipment location as required. Provide new disconnecting means and maintenance receptacle at new location as required. Refer to mechanical and plumbing documents for full description of equipment electrical requirements and locations.
	n. All line voltage power for mechanical equipment motors and motor starters furnished under the mechanical and plumbing narrative sections will be provided.
	o. Feeder circuits to mechanical equipment and motor starter will be provided. Final connection will be made to equipment.
	p. Disconnect switches (heavy duty, HP rated, quick-make, quick-break, fusible, or non-fusible) and/or thermal overload switches will be provided, as required. Disconnects for equipment located on the roof or where exposed to weather will be “weatherproof”.
	q. Flexible metallic conduit will be used for connections to motors and other equipment where vibration is encountered or as required. All flexible connections exposed to the weather will be made with liquid tight flexible metal conduit.
	r. The following schedules include a summary of mechanical and plumbing equipment coordination and electrical requirements. Refer to mechanical and plumbing documents for a full description of equipment electrical requirements and locations.

	18. food service
	a. Food service electrical requirements will be coordinated with food service consultant. Refer to the food service documents for equipment requirements included and in addition to what is described in this narrative.
	b. All 120V, 20A, 1P receptacles located in the kitchen will have integral ground fault protection per NEC.
	c. All disconnects will be mounted in locations where they will be readily accessible after equipment is installed.
	d. Walk-in coolers/freezers will be furnished by the food service equipment contractor complete with splice boxes, lights, light switches and door heaters. Electrical contractor will install interconnecting conduit, wiring, stainless steel fasteners, seal-offs, sealant, heat tape and make all final connections.
	e. All conduit and conductors for the walk-in coolers/freezers will be run on the exterior of the unit. All penetrations will be made through the ceiling insulation and will be vapor tight. Seal-offs will be provided in all conduits penetrating unit.
	f. All necessary connections between control panel, fire suppression system and shunt trip circuit breakers will be provided for all exhaust hoods.
	g. Mounting locations and heights of all electrical devices in the kitchen will be coordinated with the architectural and food service elevations and shop drawings prior to rough-in. All GFCI devices will be installed in locations where the device is accessible after the equipment is installed or remote monitoring devices will be provided at accessible locations.
	h. Final connections to all kitchen equipment will be provided.
	i. The following schedules include a summary of food service equipment coordination and electrical requirements. Refer to food service documents for a full description of equipment electrical requirements and locations.

	19. ELEVATORS
	a. Elevator electrical requirements will be coordinated with vertical transportation consultant. Refer to the vertical transportation documents for equipment requirements included and in addition to what is described in this narrative.
	b. A 120V, 20A, 1P, GFCI receptacle will be provided in each elevator machine room or adjacent to each elevator controller connected to emergency power.
	c. A 120V, 20A, 1P, GFCI receptacle will be provided in each elevator pit connected to emergency power.
	d. Emergency power will be provided to elevator cab lighting, elevator machine room receptacle(s) and lighting, elevator machine room cooling and lighting.
	e. Electrical modifications will be made to elevators being extended to serve additional floors or that are being modernized as required.
	f. New elevators will be 277/480V, 3P and will have shunt trip fusible switches adjacent to elevator controller.
	g. Interface with fire alarm system and all automatic transfer switches will be provided.
	h. Emergency power will be provided, as required, for elevators with a travel distance over 75 feet or for elevators that will be used as part of the emergency path of egress.
	i. Lobby B
	j. Lobby D
	k. Lobby E

	20. ESCALATORS
	a. Escalator electrical requirements will be coordinated with vertical transportation consultant. Refer to the vertical transportation documents for equipment requirements included and in addition to what is described in this narrative.
	b. A 120V, 20A, 1P, GFCI receptacle will be provided in each escalator pit (top and bottom).
	c. Emergency power will be provided for escalator pit receptacle(s) and lighting.
	d. Normal power will be provided for escalator operation unless the escalator will be used as part of the path of egress. If escalator is part of the emergency path of egress it will be connected to emergency power.
	e. Lobby D
	f. Lobby E

	21. testing
	a. The Contractor will perform routine insulation resistance, continuity, infra-red scans, and rotation tests for all new distribution and utilization equipment prior to and in addition to any acceptance testing.
	b. The Contractor will test all low voltage relays and circuits to ensure proper operating conditions prior to acceptance testing.
	c. The Contractor will perform visual and mechanical inspections, verifying that the equipment nameplate information meets the intent of the specification.
	d. The Contractor will be responsible for all final settings and adjustments on protective devices and tap changes.
	e. The Contractor will be responsible for load bank testing in accordance with NFPA 110, minimum 8 hours at 100% resistive full load.
	f. The Contractor will be responsible for current injection testing of all main and sub-feed breakers on the new main switchboards.
	g. The Contractor will provide a complete protective device coordination study, short circuit study and arc flash analysis with labels for the electrical distribution system described. This study will be submitted with electrical equipment submission and electrical room layouts.
	h. Third party testing will be provided for generator, automatic transfer switches, switchboards, grounding, etc.

	22. operation and maintenance manuals
	a. Electronic O&M Manuals will be provided by the Contractor including:

	23. special conditions
	a. Contractor to visit site and review existing site conditions. Existing electrical distribution equipment, devices, junction boxes, conduit, etc. will need to be relocated, as required, for addition and remodel work. Review areas of remodel, vertical transportation additions, etc.  Carefully coordinate work in these areas to keep existing systems operational.
	b. Contractor to coordinate structural work being performed above and inside Roof Southwest Electrical Room (RSWER). Carefully coordinate work in this room to keep existing systems operational.
	c. Construction phasing is fully the responsibility of the constructor but the following list of outages should be considered for pricing purposes and includes but is not limited to:
	d. Interface to existing systems is anticipated for the following:
	LIGHTING

	LIGHTING 100% SCHEMATIC DESIGN NARRATIVE
	1. GENERAL
	a. Scope
	b. Work Included
	c. System Scope

	2. DESCRIPTION OF WORK
	a. Lighting and Lighting Controls

	LIGHTING OVERVIEW: Design Intent
	1. All light fixtures shall utilize LED sources.
	2. Daylight Harvesting will be required for all areas adjacent to glazing and comply with current ASHRAE 90.1 requirements for daylight harvesting.
	3. LED drivers shall be coordinated with each control system.
	4. Meeting and ballrooms will be controlled by an architectural dimming system to control single or multiple rooms separated by a partitioning wall system.
	5. Refer to 100% SD Lighting Drawings and Basis of Design for specific area descriptions and requirements
	Technology ENGINEERING

	PART 1 – GENERAL INFORMATION
	PART 2 - COMMUNICATIONS INFRASTRUCTURE
	PART 3 - IT SYSTEMS
	PART 4 - DISTRIBUTED ANTENNA SYSTEM (DAS)
	PART 5 - SECURITY SYSTEM
	CODE COMPLIANCE

	1. 2016 Denver Building Code
	2. City and County of Denver Building and Fire Department Policies and Guidelines
	3. 2018 Administrative Modification (Currently in Development) will document fire protection requirements and meetings with Building and Fire
	4. Previously approved and identified administrative modification
	5. 2015 International Building Code with City and County of Denver Amendments
	6. 2015 International Building Code with City and County of Denver Amendments
	7. 2015 International Mechanical Code with City and County of Denver Amendments
	8. 2015 International Plumbing Code with City and County of Denver Amendments
	9. 2015 International Fuel Gas Code with City and County of Denver Amendments
	10. 2017 National Electrical Code
	11. Underwriters Laboratories (U.L.).
	12. National Electrical Manufacturer’s Assoc. (NEMA).
	13. Applicable NFPA Codes and Standards
	a. NFPA 13 Standard for Installation of Sprinkler Systems, 2016 edition
	b. NFPA 14 Standard for Installation of Standpipe and Hose Systems, 2016 edition
	c. NFPA 20 Standard for Installation of Stationary Pumps for Fire Protection, 2016 edition
	d. NFPA 72 National Fire Alarm Signaling Code, 2013 edition
	e. NFPA 92 Standard for Smoke Control Systems, 2017 edition
	f. NFPA 110 Standard for Emergency and Standby, 2016 edition

	Life Safety Requirements
	Means of Egress
	Elevator Lobbies/Areas of Refuge
	Fire Protection Systems
	1. Class I Standpipes and hose outlets located at intermediate levels inside the stairwell at each intermediate floor landing or locations approved by the Denver Fire Department.
	2. At exits from the multi-purpose room (with travel distance to a standpipe no more than 100 feet)
	3. Each side of the horizontal exit.
	4. The new roof.
	5. Top of most remote standpipe for testing.
	6. Drain lines.
	Fire Detection, Alarm and Communication Systems
	Smoke Control System
	Fire Command Center
	Responder Emergency System (RES)
	VERTICAL TRANSPORTATION

	VERTICAL TRANSPORTATION MODIFICATIONS
	1. Analysis
	a. Vertical transportation analysis begins with the estimated population occupying the Multi-purpose Room(s), the anticipated peak traffic period, and the percentages of the population that must be moved during the peak traffic period.  Once these variables are established, analysis calculations are completed to determine if proposed systems will meet the established design criteria.
	b. Maximum Population – 8,190 persons
	c. Typical Populations
	d. All analysis calculations have assumed a ±20% variation in the arrival/departure patterns from the D and E Lobby.  If the pattern is biased towards one lobby entrance then the escalator usage will increase.   Two escalators have the capacity to serve 6,780 persons in a 30-minute period.  During the maximum population exiting condition, this equates to 83% of the total population.  It is unlikely that the exiting pattern will be biased to this degree towards either exit.

	2. Elevator summary
	a. D Lobby
	b. E Lobby

	3. escalator summary
	a. D Lobby
	b. E Lobby


	OUTLINE SPECIFICATIONS
	ARCHITECTURAL OUTLINE SPECIFICATION
	Division 03: Concrete
	Division 04: Masonry
	Division 05: Metals
	Division 06: Wood, Plastics, and Composites
	Division 07: Thermal and Moisture Protection
	Division 08: Openings
	Division 09: Finishes
	Division 10: Specialties
	Division 11: Equipment
	Division 12: Furnishings


