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Terminal Building: Memorandum of Understanding and Administrative Modification Database

Prepared by Jensen Hughes: April, 19, 2017

This document has been prepared by Jensen Hughes at the request of DEN. This document addresses all identified MOUs from 1990 through 2016 associated with the Terminal Complex at the Airport. It is
intended to identify the scope of these MOUs and to identify whether they have been partially or completely superseded or if the MOU remains in effect. Note that superseded MOUs are often recommended
to be retained for historic information.

Color Key

Remove MOU from active list with no other action

Remove MOU in favor of some other document and suggested

move to other archive

MOU action by DIA, DFD and/or Denver Development Services needed

MOU retained with suggest to combine with other MOUs

Fire Protection Letter

and Associates, PC

Manager, New Denver

Baggage Make-Up Areas. See MOU 91060600 for more information.

Airport Office

File Name Date Title/Subject From To Description of MOU Current Status Revised Code Reference and/or Rationale Recommended Action Building
Fire Safety Issues, Establishes approach to fire and life safety in Terminal. Does not dictate
Landside Terminal protection, but provides philosophy and discussion of pertinent design features. . . . . .
90032700 _Jensen_1.pdf March 27, 1990 | Complex, New Denver | ROif Jensenand N/A - , , , . Still Applicable | \nformation in MOU establishes design basis information for | oo ion to MOU 90122800. Complex
International Airport Associates, Inc. Does not give significant credit to detection for life safety. Does not provide in- the Terminal building.
Denver, Colorado ’ depth analysis of any particular area, zone or issue.
90043000.pdf March 30, 1990 Fire Alarm Systems N/A N/A Appears to be same as MOU 90072600. See that entry for more information. Superseded See MOU 90072600. Complex
The basis gnd approach for thg exn_stlng buildings, as Retain MOU 90052901. Consider
expressed in MOU 90052901, is still the accepted approach for . .
. . ) o - L e . ) combining with MOU 92070200,
File includes a group of documents that, in total, form the design basis direction for existing facilities and any modifications therein. The MOU is
Emergency Power ) . . . L L . . MOU 94020900, MOU 94021900 and
90052901.pdf May 29, 1990 N/A N/A the dual power supply approach for emergency power for the airport. See MOU Still Applicable updated by information in Administrative #15. New facilities - . ) . . Complex
Supply ) ) Administrative Modification #15, with
92030400 for amendment. such as the South Terminal Redevelopment Project follow Lo L
. - ) ] indication that new facilities must
current requirements, as indicated in Appendix N of the 2011 o ————
Denver Amendments to the 2009 International Building Code. :
Page 8 - Section V.A discusses smoke detection and alarm. Identifies three basic
locations - elevators (lobbies and machine rooms), beam detection for great hall
and duct detection per NFPA 90A and at outside air intake for stairwell and
elevator shaft pressurization. Smoke detector zones coordinated with smoke
control zones.
Page 9 - Section V.C discusses heat detection and alarm. Heat detectors located
in transformer rooms, electrical switchgear rooms, electrical and telephone
. ) equipment rooms, FCC and cabling rooms and lounges.
Preliminary Fire
Protection and Life Page 9 and 10 - Section V.D - Manual pull stations at all exits and within 200 ft. A
Safety Plan for Phase | off Rolf Jensen and C.W. Fentress JH. | | | pull stati rt f d Information in MOU establishes design basis information for
90092700 Jensen 2.pdf | September 27, 1990 y Flan > > Bradburn & single manual pull station may support a group of doors. Still Applicable ‘ o 9 See resolution to MOU 90122800. Complex
the Landside Terminal, Associates, Inc. . - - — - the Terminal building.
Denver International Associates, P.C. Page 13 - Indicates that stairwell and elevator shaft pressurization are automatic
Airport and activated by either suppression system alone or smoke detection plus one
other device (another smoke detection, suppression activation, manual pull, etc.).
Page 13 - Proposes manual activation of smoke control only.
Page 26 - Provides basis for replacement of spot-type smoke detection with beam
smoke detectors. Reasoning primarily based on stratification and time to
detection.
Page 26 - Provides basis for deletion of smoke detection in Bag Make-Up Level 3.
Reasoning is primarily based on potential for unwanted alarms.
Denver Building
Inspection Division and
Rengr?sze'I[J:gZ:er]rtr]ber Paul Spurgeon, 3:;:2?5::’;212(: Letter dated January 24, 1991 agrees to follow the Memorandum dated October
P 28 1990 DFD Chief of Fire Bragdb’urn and " |11, 1990 for revisions to the September 27, 1990 Life Safety Plan. Also requires
c d ’ 4 DIA Prevention A iates. PC additional clarification and explanation for certain sections and issues.
orres'pon ence an . ssociates, Suggest revising/rewriting into a
Termlngl Complex .Flre single MOU, combining this
Protection Alternatives document with MOU
. . . Letter dated December 28, 1990 discusses the need to move forward in regards to Provides the acceptance conditions for thg proposed SUORET lonse | & 0ol
Denver International Brit Probst, Project Cliff Hennia. Building |fire/life safety planning and desian for the airport in accordance with the performance-based approaches outlined in MOU 900927_Jensen_2, MOU 91020400,
90122800.pdf January 24, 1991 Airport, Landside Manager, Fentress, . 9. L 9 e y p. 9 . 9 p . Superseded 90032700_Jensen_1 and MOU 900927_Jensen_2. However, |information from Administrative Terminal
. ) Inspection Division |modifications discussed in the October 11, 1990 Memorandum to the Life Safety R - . e
Terminal Complex Fire Bradburn and . . . . smoke control activation is now addressed by Administrative |Modification #3 and any
. . . Chief Plan. Also attached is the October 11, 1990 Memorandum that is discussed in the e L . e
Protection Alternatives Associates, PC Modification #3. Administrative Modifications from the
December 28, 1990 letter. .
Ciff enmi Brian Ol RolF South Terminal Redevelopment
iff Hennig, rian Olson, Rol ) . .
i i A ' . Requires that beam type smoke detectors must be cross-zoned for smoke Project that affect the Terminal
DIA Fire Erotectlon Bu||c.i|r.19 Inspe.ctlon Jensen & Associates, evz?cuation yp design basis.
Alterngtlvses as Division Chief Inc. )
z;esgggd':;?e Perztg;?:; Paul Spurgeon, Brit Probst, Project |Allows deletion of smoke detection in Bag Make-up Level 3 in areas with 25 ft or
an’d Life Safety Plan b DFD Chief of Fire | Manager, Fentress, |higher ceilings if quick-response sprinklers are used. Detection not required in
Rolf Jense?/l and Y Prevention Bradburn and areas with less than 25 ft ceilings if sprinklered based on Position Statement on
Associates Associates, PC  |detection in spaces with ceilings less than 25 ft (see 90092700.pdf).
Requires smoke control system to be activated automatically.
Thomas Walsh, i
DIA Landside Terminal Fentress. Bradburn Regllnald NO"‘.“’"" Letter requesting clarification on various fire protection issues originating from - .
) Assistant Project ) . - L Suggest combining with effort .
91050100.pdf May 1, 1991 Complex Black & Veatch Black and Veatch. Mentions use of ESFR sprinklers in lieu of smoke detection in Superseded See MOU 91060600. recommended for MOU 90122800 Terminal
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Denver Building
Inspection Division and
Fire Department
Response to May 1,

Steve Rondinelli,

Thomas Walsh,

Provides response to Thomas Walsh letter of May 1, 1991 (see MOU 91050100).

The administrative modification provided within the document

Suggest combining with effort

91060600.pdf June 6, 1991 1991, Correspondence Senior Fire Fentress, Bradburn [Provides approval for improved sprinkler density in lieu of automatic detection in Still Applicable - X Terminal
. . . i . is still applicable. recommended for MOU 90122800.
Regarding Clarification of| Protection Engineer| and Associates, PC [Baggage Make-Up Areas.
DIA Terminal Complex
Fire Protection
Alternatives
Reverses previous decision that elevator shafts and elevator machinery rooms do
not require sprinklers, but is not retroactive.
Paul Spurgeon, Requires elevators over 4 stories in height to be provided with pre-action sprinkler Sorinkler desian | dified by the Fi
DFD Chief of Fire system. In elevators less than 4 stories, pre-action is not required but strongly Alprm ':r IeS|gn orte e\{atc:rs vgahs not T(t)) me tyt (_9 Ilre
Fire Protection Elevator Prevention recommended. Chzrl:n o deg agfhn;fnrc‘,)-;ocjf: aDr;tec?iz:(;n decec:]n?r)éle:fstlr\:: y Remove MOU 91070101, MOU
. Shafts and Elevator Requires smoke detection at top of shaft and in machinery rooms to initiate recall 9 'y proJ : . A 93010101, and MOU 93090800, in
Effective ) e elevators is now addressed through the project Design ) . .
91070101.pdf Machinery Rooms In N/A and place building into alarm. Superseded . L . e . . favor of Fire Alarm Project Design Complex
July 1, 1991 . Analysis and Administrative Modification #14. Note: A revised ) - ) . .
Fully Sprinklered Requires at least one 135°F rate-of-rise heat detector in vicinity of sprinkler. ; . : ) : A Analysis, Administrative Modification
Buildinas sy ° interpretation to this requirement is addressed in MOU #14 and MOU 94072900
g Cliff Hennig, erCU|try for the.heat' detectc?r is to b? separate from smoke.d.e.tector. Heat detector 93010101, and is further revised by MOU 93090800. b
Building Inspection signal must be interlinked with regall, once reF:aII has been |n|_t|ated, car has Implementation information is provided in MOU 94072900.
L . stopped and doors open, shunt trip of power is to occur (requires both heat and
Division Chief e " . . . . .
verification of position). If pre-action sprinkler protection, heat detector is to trip
system.
Indicates that electrical rooms will not be required to be sprinklered in the AGTS
. Fire Protection of Paul Spurgeon, and baggage structure, terminal complex, parking structures, concourses (A, B, . . T Remove the August 14, 1991,
Effective . . . . P R Electrical room sprinkler provision is superseded by MOU ) .
Electrical Rooms in Fully| DFD Chief of Fire N/A and C), and AOB. Photo and ionization detectors are required to be connected to Superseded ) . memorandum from the file and retain Complex
August 14, 1991 . L . . . X . . 91061100. MOU is not retroactive.
Sprinklered Buildings Prevention the FA system in these areas. Sprinklered electrical rooms to be required going MOU 91081400.
91081400.pdf . -
forward for all other airport buildings.
DIA/ARFF Stations One- .Cl.lff Hennlg,' EI|m|natgs the 1-h9ur rating required by DBC Segtlon 3309(d) for the corridor . . The approval provided in the memorandum is still applicable to
August 8, 1991 hour Fire Rated Corridor Building Inspection connecting the stairs to the storage and observation area on Level 2 based on a Still Applicable the buildin
Division Chief fully sprinklered building and the area being less than 1500 square feet. 9:
Provides requirement for sprinklering of electrical rooms, with exception of those
Effective September Fu"e Protectloq of Denver Building rooms (1? ;eparatgd by one houlr fire resistance rating from the_ rest qf the building, _ . The policy is still in effect for some existing locations at DIA. Retalr_w I_VIOU_91061 100. Suggest
91061100.pdf 1 1991 Electrical Rooms in Fully Inspection Division N/A (2) containing equipment operating above 600 V, (3) the room is dedicated to Still Applicable New locations are controlled via current codes and standards combining with MOU 98110900 and Complex
’ Sprinklered Buildings P electrical distribution equipment AND (4) the room is provided with smoke " IMOU 03012700.
detectors connected to a fire alarm system monitored by a central station.
Request for Waiver of [ Charlotte Szynskie, cliff Hen.nlg, Bu'llc.ilng Seeks wglver from DBC 3314(d). v!a the.use of both building power and emergency . . The approval provided in the memorandum is still applicable to . .
91120302.pdf December 3, 1991 o f Inspection Division |power wired to both lamps of exit lights instead of one lamp (normal)/one lamp Still Applicable . ; . ) . Retain MOU 91120302. Terminal
Dual Fed Exit Signs | Roos Szynskie, Inc. . ) the exit signs in the Airport Office Building.
Chief (emergency) as required by code.
. A Notes two locations in Terminal Building (Level 5 - NTA and Level 6 - Passenger
Sprinkler Head Steve Rondinelli Bridge) where signage is within 6 inches of sprinklers, obstructing the protection Existing condition is still in effect at DIA. New conditions would
93070200.pdf July 2, 1993 Interference with Signs in| ~ Jorge Cortes | Senior Fire Protection [~ o9 gnage 1S with . P » obstructing the p : Still Applicable 9 : Retain MOU 93070200. Terminal
. - Agreement to the conditions is provided, however the mentioned attachment to be expected to meet current codes and standards.
Terminal Building Consultant . . ) :
verify the locations is not included.
Clarification on NFPA 13 Steve Rondinelli, [Requests relief from 18 inch required separation between top of BIDS casework Existing condition is still in effect at DIA. New conditions would
93070600.pdf July 6, 1993 Vertical Distance from Jorge Cortes Senior Fire Protection |and sprinkler deflector, in lieu of 12 inch separation. Request approved by Paul Still Applicable 9 ’ Retain MOU 93070600. Terminal
. . be expected to meet current codes and standards.
Sprinkler Head to Sign Consultant Spurgeon
Beam_Smokg Detectors, Charlotte Szynskie, | Scott Jack, Black and Validates that tr_1e proposed Slmplgx beam—_type smo_ke detect_ors are in _ . Fire glarm_ pI.‘OJeCt Wl!l replace thesg detectors with ones Retain MOU 93113001 until fire alarm _
93113001.pdf November 30, 1993 | Terminal Building Great Roos Szvnskie. Inc Veatch conformance with Rolf Jensen design requirements included in MOU Still Applicable meeting similar requirements. Until such replacement occurs, roiect replaces devices Terminal
Hall Y T 90032700_Jensen_1 and MOU 90092700_Jensen_2. document remains in effect. proJ P )
The document presents several requirements clarifications for the smoke control Fire alarm project will address Items 1, 3 and 4 via new design Sugggst FEAEIE .MOU 9.4010300
. . . . . ) . L ) until fire alarm project revises
Terminal Smoke Control | Airport Engineering system in the Terminal complex. ltem 1 and 4 dictate means of activation, ltem 2 . . documentation. Noted draft stops appear to have been . . .
94010300.pdf January 3, 1994 e . N/A X . . . . o Still Applicable X N sequence of operation and device Terminal
Clarification Office identifies required draft stops and Item 3 describes groupings of monitoring randomly deleted over time, but their impact to the overall -
. . . L monitoring. The MOU can then be
modules for damper end switches and exhaust fan operation. design appears to be minimal. deleted
Denver International Jeff Hilleary, Chief
A;?;rltlgﬂdaf:nTZ?%Tr:ZTl Donald Riegel, “g?g::;;g?'g'ge Documentation of meeting minutes to discuss the manual override sequences for Provides documentation of sequence of operations for the
94061000.pdf June 10, 1994 Riegel Associates, — Ing ) o q Still Applicable smoke control systems in the Terminal Building. This Retain MOU 94061000. Terminal
Smoke Control Systems Steve Rondinelli the smoke control fans in the Terminal Building. . . y .
) . Inc. . . ! sequence will likely be retained by the fire alarm project.
Fan Override Meeting Senior Fire Protection
Minutes Engineer
Terminal Level 5 & 6 . . . N . . Retain MOU 98110900. Suggest
. Identifies a number of inconsistencies in fire resistance rated construction for ) L
Electrical and Jack Bartels, Peter Bemelen, electrical and communications rooms, pursuant to MOU 91061100 (Electrical The rooms and conditions still exist, making the MOU still [neaneaEling ([islsein ol
98110900.pdf November 9, 1998 Communication Room Planning and Denver Building ’ p . L Still Applicable ) ’ 9 91061100 and 94030101 (see both Terminal
A Rooms) and MOU 940.0101 (Communications Rooms). The construction issues valid. . . )
Wall & Door Construction| Development, DIA Department entries for more information) to create
were accepted. " X
Acceptance complete files on each topic.
Terminal Building Level 5 Requests to combine two smoke control zones serving the Terminal Level 5 The alignment of the various zones is being addressed by the
Customs Area - Robert Busch, David Clark, DFD Cugtoms Area into a single smoke control zone sincegthe zoning of the smoke fire ala?m roject. Approval of project dravan s, which inZIude RIS OPADAD LD (]
02020600.pdf February 6, 2002 Modification to Fire Design Manager, | Chief Fire Protection 9 ’ 9 Still Applicable project. App pro) 98, completion of fire alarm project, then Terminal

Alarm, Fire Protection
and Smoke Zones

Life Safety Team

Engineer

control, automatic sprinklers and fire alarm system were not consistent. Approval
was granted.

the various fire/smoke zones, will obviate the need for this
MOU.

delete.
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David I. Rhodes,
Assistant Deputy
Manager of
Auviation,
Maintenance and
Engineering Chief Josenh Requests permission to utilize presignal feature, as allowed with Fire Marshal Approved
June 7, 2011 (Rev| Permission to Utilize Scott A. Craig P approval in 2011 Denver Amendments to 2009 International Fire Code, Section PP Additional information in the 2016 Denver Building Code . Terminal & All
PNSU AM #8 X . o Gonzales, Denver . . - X June 16, 2011 N - Retain
- 0) Presignal Feature Senior Fire ) 907.6.1. Presignal methods will be as specified by NFPA 72 (2010), Section . Appendix S Section 4.5.2.4. Concourses
i Department of Fire Active
Protection 23.8.1.2.
Engineer, Hughes
Associates
Wayne D. Moore,
Principal, Hughes
Associates
Dave LaPorte,
Deputy Manager of
Aviation, Airport
Infrastructure Chief Joseph Provides the approach for visual notification methodologies that will be provided as Approved
August 20, 2013 (Rev Visual Notification Management P part of the Public Notification System Upgrade project (which was the then-current PP . Terminal & All
PNSU AM#19 0) Design Approach i Gonzales, Denver name for the expanded fire alarm replacement project). References PNSU AM September 3, 2013 REIEI Concourses
gn App Scott A. Craig, Department of Fire P P project). Active
Senior Fire #7.
Protection
Engineer, Hughes
Associates
Dave LaPorte,
Deputy Manager of Requests that smoke control systems in the terminal buildings (Main Terminal and
Aviation, Airport Concourses) be realigned to be in conformance with requirements of Appendix N
Smoke Control System - Infrastructure Chief Joseph of the 2011 Denver Amendments to the 2009 International Building Code, as Approved
October 24, 2013 . y Management P opposed to the original design requirements (as documented in Chapter 59 of the PP Additional information in the 2016 Denver Building Code . Terminal & All
PNSU AM #21 Basis of Design - Gonzales, Denver . . . October 29, 2013 - - Retain
. (Rev 0) N Scott A. Craig ) 1990 Denver Amendments to the 1988 Uniform Building Code). The primary ) Appendix S Section 4.6.7. Concourses
Modification ne Department of Fire - ’ ) ) ) Active
Senior Fire change is removing requirement for supply air from surrounding zones, but
Protection realignment of zones due to misalignment with sprinkler zones or redundancy of
Engineer, Hughes sequence is also covered. References PNSU AM #4.
Associates
Dave LaPorte,
Deputy Manager of
Aviation, Airport Lo
Infrastructure Requests the use of a slow-whoop tone for the pre-message tone in lieu of the
Mo_dlflcatlon‘of Management Chief Joseph three-pulse t_emporal pattern tone requllre_d by NFPA 72 (2010), Section 18.4.2. Approved Per The 2016 Denver Building Code Appendix S Section Terminal & Al
PNSU AM #24 June 5, 2014 Evacuation Pre-\ ge - Gonzales, Denver |The request is based on the use of a similar tone to the three-pulse temporal July 7, 2013 4.5.23 1 Admin Mod 24 is no longer anplicable Concourses
Tone Scott A. Craig, Department of Fire [pattern tone by the Transportation Security Administration for security breach alarm{ No Longer Applicable [—=5= et ele
Senior Fire g
] pre-message tone.
Protection
Engineer, Hughes
Associates
Dave LaPorte, Obtaini ding the method of control f ialized d
Deputy Manager of taining concurrence regarding the method of control for specialized dampers
Aviation, Airport based on the different temperature sensors. Dampers used for exhaust should
Infrastr’ucture close at the 350 degree F setting because the temperature of smoke would close
Fire and Smoke Management Chief Joseph the lower setting too soon making the system ineffective (use thermal override). Approved
PNSU AM #26 April 6, 2015 Dampers with Multiple - Gonzales, Denver |Dampers for smoke control supply should close at the 165 degree F setting since April 22, 2015 Retain Terminal
Temperature Sensors Scott A Cralg, Department of Fire [stairways have pressurization ducts, therefore not wanting to discharge elevated Active
Senior l.:lre temperature air here. Dampers for passive protection should close at the 165
Protection degree setting due to IBC section 716.3.3.1(2) that states that they must close at
Engineer, Jensen 160 degrees F.
Hughes
Somer Shindler,
Senior Director,
Airport
i Infrastructure
CZOOT]::%?QOJI(: CZSZ:' Management Chief Joseph Requests to combine the three north-south smoke zones for the east, center Approved
PNSU AM #28 February 26, 2016 Terminal on Levepls 5 and - Gonzales, Denver |(Great Hall), and west areas. This combination would improve the ability to hold April 15, 2016 Retain Terminal
Scott A. Craig, Department of Fire  [smoke within the activated zone. Active
6 Senior Fire
Protection
Engineer, Jensen
Hughes
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FIRE SAFETY ISSUES LANDSIDE TERMINAL COMPLEX PAGE 1 D6456.01
NEW DENVER INTERNATIONAL ATIRPORT March 27, 1990

EXECUTIVE SUMMARY

As part of our contract with C.W. Fentress J.H. Bradburn and Associates,
P.C., Rolf Jensen & Associates, Inc. has evaluated the current status of
building code requirements and l1ife safety systems for the Landside
Terminal Complex at the New Denver Airport. The plan to adopt the Uniform
Building Code with Denver Amendments has created an opportunity to address
the unique requirements of Airport buildings in the code itself (Chapter
59, Construction of Airport Buildings and Structures).

It appears that the current status of the proposed code, and the
interpretations being rendered, do not properly address the actual
requirements for fire and life safety for the Landside Terminal Complex.
While history suggests that the inherent design and occupancy of a
terminal is a relatively low hazard environment, it appears that
increasingly complex systems are being added to the design. In
particular, a host of code sections emanating from high rise office
buildings are being applied to this building, though there 1is no
fundamental linkage between the two. Based on our extensive experience
with these systems, we believe that the current approach, and particularly
+he Denver Amendments, will add millions of dollars of initial cost, and
cause unnecessary and potentially dangerous operational difficulties,
while adding 1little if any increase in actual safety to building
occupants.

Clearly it is imperative to create a safe environment, where occupants
and emergency personnel alike are able to function in an organized manner.
However we note a growing tendency to confuse state-of-the-art systems
(i.e. smoke evacuation, detection, etc.) with increased safety. 1In many
cases we have observed that the application of these systems results in
actual degradation of safety, such as pressurization systems which make
exit doors impossible to open or detection systems which result in
frequent false alarms. All too often expensive systems are required to
be installed, and then are required to be disabled based on their
impracticality in the field. :

The design of the terminal has now evolved to a point where it is possible
to assess the unique aspects of the building and judiciously apply logic
and engineering knowledge to the problems of fire and life safety. We
propose that an integrated plan, a Fire Protection and Life Safety Plan
be presented by the design team, in conjunction with the New Denver
Airport Office, to the appropriate agencies. The Fire Protection and Life
Safety Plan would address the needs of the building, the requirements of
the applicable codes, and would recommend ways to address fire and life
safety issues in a responsible and effective manner. This plan might not
strictly comply with the requirements of the proposed Chapter 59 Denver
Amendments, but would favorably respond to its intent and would be able
to meet the uniqgue needs of the structure as the design evolves.
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FIRE SAFETY ISSUES LANDSIDE TERMINAL COMPLEX PAGE 2 D6456.01
NEW DENVER INTERNATIONAL AIRPORT March 27, 1990

It is important that representatives of the Building Inspection Division
and the Fire Department are amenable to this approach, or we foresee
significant cost and operational problems ahead. We believe that Chapter
59 of the Denver Amendments does not, in itself, address the real issues.

INTRODUCTION

This work should be viewed as the preliminary phase in developing a Fire
Protection and Life Safety Plan. The objectives of the Plan would be the
rapid recognition and control of a fire in order to limit potential
exposure to occupants, fire fighters, and the building structure. The
Plan would provide a level of safety consistent with the intent of current
codes and meeting the design & development needs of the complex mix of
uses which form modern airport terminals.

Compliance with the applicable building codes would be one of the
objectives of the Fire Protection and Life Safety Plan. However, there
may be many areas where strict application of the code requirements are
impractical to meet, as has been experienced in other cities. In these
cases alternatives will be proposed that are in line with the intent of
the UBC, NFPA Standards, and other national codes:

In this report we have outlined the current status of the design, which
is based upon the requirements of the Uniform Building Code with Denver
Amendments (UBC/DA), compared this status with the requirements of the
Uniform Building Code (UBC), reviewed the fire protection design features
of other airport terminals for comparison, and provided a discussion of
the issues. Specific recommendations will be made at a future date in the
form of a Fire Protection and Life Safety Plan.
The comparable airports reviewed were:

ontario International Terminal, (California)

The Rotunda Building at the new Central Terminal Complex at
John F. Kennedy Airport in New York

Houston International Terminal

Austin, Texas Airport Expansion

Permanent International Terminal at O'Hare
New TWA terminal at JFK

Western Airlines (Delta) Terminal at Los Angeles
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FIRE SAFETY ISSUES LANDSIDE TERMINAL COMPLEX PAGE 3 D6456.01
NEW DENVER INTERNATIONAL AIRPORT March 27, 1990

Since the design of the terminal provides fire department access at the
highest occupied floor, the structure is not a high rise. Yet the
terminal building has been classified as a high rise due to a proposed
connection to an airport hotel. While a hotel may be considered at the
airport, its location is not finalized, and it seems appropriate that the
terminal should be addressed based upon its own requirements, and
adequately separated from the hotel that may be built.

None of the other terminals reviewed were classified as a high rise. High
rise life safety features were specifically designed to overcome the
hazards of tall office buildings. We seriously question whether an airport
terminal should be required to incorporate these same features, such as
zoned pressurization, smoke exhaust, stair pressurization, smoke and fan
control, and elaborate detection systens.

SMOKE CONTROL

current Status of Desidgn

The proposed code requires smoke removal systems with 4 air changes per
hour throughout public areas in the terminal, with adjacent 2zones
providing 100% outside air to pressurize the adjacent zones. Smoke
removal is separate for the tenant areas and shall be located in zones
that are not more than 52,000 sg. ft. and coincide with the sprinkler

sones. The stairs and the elevators require pressurization.

Draft curtains are required to be a minimum of 6 feet deep. There are no
requirements for draft stops for roofs over 25 feet high.

Uniform.Buildinq Code

The Uniform Building Code requires smoke control systems in atria (1715),
put would not require a smoke control system in an airport without an
atrium.

The UBC does not specifically discuss airport terminal buildings in the
Assembly or the Business occupancy chapters. Based upon the exemption for
offices and retail stores, it makes sense to also exempt airport terminal
puildings from smoke control and draft curtain requirements. The fire
potential in the terminal puilding and the expected severity of a fire are
less than in other types of buildings within the same occupancy
classification, such as office buildings, retail stores, and significantly
less than in a factory or warehouse.
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FIRE SAFETY ISSUES LANDSIDE TERMINAL COMPLEX PAGE 4 D6456.01
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Desian Features of Other Airports

only three of the seven airport terminals reviewed provided some sort of
smoke control system. The three systems were limited to atrium spaces.

The Denver airport has a great hall, but it is not classified as an
atrium.

The Western Airlines (Delta) Terminal at Los Angeles International Airport
has a three story atrium interconnecting floors. In this space, the smoke
control system provides six air changes per hour with 18" draft curtains
around the perimeter of the atrium. The smoke control system at O’Hare
includes only the automatic shut down of the HVAC system. The Rotunda at
JFK does not have smoke control systems or draft curtains.

None of the other airports had draft curtains as part of their design.
Discussion

The primary purpose for smoke control is the need to provide a relatively
smoke-free environment for occupants exiting the building. In this large
structure, with the ceiling height ranging from 20 to 120 feet, there is
little likelihood of smoke banking down from the ceiling to a level where
it will impact the occupants. Occupants would be able to exit before the
smoke reached their level. The large volume of the building adds safety
to the occupants rather than detracting from it. This fact tends to
indicate that automatic smoke control may not be necessary, and that draft
curtains would serve no useful purpose.

Invoking all of the smoke control provisions from Section 1807 (High Rise
Buildings) and Chapter 59, as currently written, may not be appropriate
and might even create system performance and exiting problems such as:

1. Excessive negative pressure and wind tunnel effect at

openings to large volume spaces which are under smoke
exhaust mode.

2. Inability to open egress (exit) doors due to high pressure drop
across closed doors caused by push / pull smoke control.

3. Potential for freezing HVAC coils & piping due to false alarms
and outside air pressurization.

4. Difficulty and cost in performing semi-annual testing of systems.

5. Smoke control system could cause damage to building elements due to
excessive pressure differences.

All of these problems were encountered during the preliminary testing of
life safety systems at the new Colorado Convention Center. Clearly, the
smoke control strategies for the Terminal should be developed on a space
by space basis to meet the specific requirements of each area.
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DETECTION SYSTEMS

current Status of Degign

The UBC/DA requires detectors to activate the smoke control system for
the terminal. Detectors are to be spaced at a minimum of 2500 sq. ft per
detector where the ceiling height exceeds 25 feet. Thermal detectors or
cross zoned beam detectors can be used in lieu of smoke detectors.
Detector zones may not exceed 20,000 sg. ft., and detector zones must
match the smoke zones. Tenant spaces over 7500 sq. ft. require separate
zones. Smoke detectors are required in all occupiable areas.

Uniform Building Code

The UBC requires a smoke detection system only in atrium areas. The
detection system is required at the ceiling of the atrium, on the

underside of projections into the atrium, and around the perimeter of the

atrium. The spacing of the detectors must be in accordance with their
listing.

Desian Features of Other Airports

Seven airports included smoke detectors in either the atrium spaces or
elevator lobbies and machine rooms. Smoke detection was not required in
all areas.

Discussion

The purpose of smoke detectors generally evolved from the need to detect
fires in areas where people would not be able to, i.e. unoccupied spaces
and sleeping rooms. In an environment such as the terminal, the building
occupants are generally alert and will notice a fire promptly. A manual

0

fire alarm can be activated and exiting can take place before detectors
are activated.

Adding detectors does not necessarily increase life safety. Installing a
detection system that is not needed creates the opportunity for many false

alarms, resulting in the failure of occupants to respond to true
emergencies.

Fire suppression systems (sprinklers) are another form of detection, and
they offer significant advantages because: they both detect and extinguish
fires; and they are much less prone to false alarms. It seems appropriate

to limit electronic detection systems to areas that are not sprinklered
or occupied.
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SUPPRESSION SYSTEMS

current Status of Desidgn

The UBC/DA requires the entire facility to be sprinklered in accordance
with NFPA 13, divided into zones that do not exceed 52,000 sq. ft. or 400
feet in any one direction. The entire terminal has to be sprinklered
pefore it can be occupied. Sprinklers are required six feet on center at
draft stops separating buildings. Some areas are allowed to be without
sprinkler protection such as portable vendor carts that are constructed
of non combustible materials and are less than four feet by eight feet.

The code is presently being interpreted to also require sprinklers in the
open parking garages.

Uniform Building Code / NFPA

The UBC has no specific requirements for airport terminal buildings. NFPA
416 (Standard on construction & Protection of Airport Terminal Buildings)

requires a complete automatic sprinkler system throughout terminal
puildings.

Desian Features of Other Alrports

automatic supervised sprinkler systems are in use in all of the airports
reviewed. In instances where an existing terminal is being substantially
renovated, such as Western Airlines, the experience has been to fully
sprinkler the existing portions of the complex. Open parking garages were
not sprinklered due to the low fuel load.

Discussion

Wet pipe automatic sprinkler systenms is the industry standard for fire and
1ife safety protection throughout most buildings. The systems are
economical and very cost effective, and the consensus is to use these
systems throughout the Terminal building. ' ‘

The UBC/DA requires dry pipe sprinkler protection throughout the open
parking garagde. Dry pipe systems are more complex and require more
maintenance than wet pipe sprinklers to prevent the system from freezing.
The incidence of freezing reduces the reliability of these systems. The
fire history of open parking garages suggests that these structures do not
constitute a hazard, which is why sprinkler systems are normally not
provided. It would seem appropriate that open parking garages should not
be sprinklered.
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AUTOMATED GROUND TRANSPORTATION SYSTEM

current Status of Design

The airport will have an AGTS system running through the terminal
building. Of particular interest is the design of the transition from
the train tunnel to the station and from the station to the terminal
area. The UBC/DA requires the transit tunnels to be sprinklered at the
transit stations, have a smoke removal system, a minimum separation
between tunnels of 2 hours, and separation between the tunnel and the
station of 2 hours.

Uniform Building Code & NFPA

The UBC does not address the AGTS issue, but NFPA 130 (Standard for Fixed
Guideway Transit Systems) does. The primary purpose of NFPA 130 is for
the mass movement of passengers within a metropolitan area in a
electrified system of transit vehicles. NFPA 130 requires that the AGTS

be separated from non transit areas.

Design Features of Other Airports

Two of the airports reviewed, the Central Terminal Complex at JFK and
OfHare International Airport include ground transportation stations.

The Rotunda at JFK integrates the train stations into the building. The
trains arrive into a 2-hour, fully sprinklered tube enclosure which is
open at both ends. Openings in rhis 2-hour tube enclosure are sprinklered
metal doors or sprinklered glass. The design for the AGTS stations at the
TWA Terminal at JFK is currently in the design process.

Discussion

NFPA 130 requires a separation between transit areas and non transit
areas. However, NFPA 130 envisions a major subway system rather than an
intra airport transit system. The potential fire exposure is considerably
different.

Previous studies done for the Vancouver BC rapid transit system indicated
that the fire exposure from a subway system is limited. Therefore the
primary purpose of a separation between the AGTS and terminal should be
to prevent the spread of smoke.

A fire from a transit vehicle can be expected to be limited if the
specifications call for limited combustibility. The expected fire is
further reduced by the requirement for sprinkler protection in the tunnel.
The degree of fire resistance needed between the tunnel and the
station/terminal should be evaluated based on the fuel load, rate of heat
release, the potential for other fires in the space, and the impact of

Iy

sprinklers. The current requirements appear rather conservative.
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SUMMARY

The treatment of many fire and life safety issues within the proposed
UBC/DA is not consistent with other airport terminals. The other

terminals are typically engineered in accordance with accepted national
practices.

The fire protection features for the Terminal should be reviewed in detail
to determine appropriate alternatives. At present there appears to be an
imbalance between the proposed requirements and the actual risks posed.

The cost of this imbalance can be modified with the developnent and
implementation of an overall Fire Protection and Life Safety Plan designed
to provide reliable and effective protection. This plan would be
specifically tailored to the unique needs of the Terminal. It would
address many of the issues Dbriefly described herein and provide
engineering solutions to some of the more difficult issues.

computer models can be used to determine the time of detector or sprinkler
actuation during a fire, the height and temperature of the smoke at that
time, and compare that information to the amount of time needed to
evacuate the building. Other models can determine the radiative and

convective heat transfer from a fire in a portion of the puilding to the
structure.

211 maijor projects, such as the Landside Terminal at the new Denver
International Airport, should take advantage of the available fire safety
information rather than falling back on prescriptive code language.

The result can be a safer more cost-effective building complex.

Prepared by:

ﬁ”f&’b/ / ﬂm 3/2 7/ 90

Brian C. Olson, P.E. Date
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Professional Service from Off'iées Located in

Metropolitan Areas of:

CHICAGO

Rolf Jensen & Associates, Inc.

Deerfield, lllinois
(312) 948-0700

DENVER

Rolf Jensen & Associates, Inc.

Denver, Colorado
(303) 572-6067

HOUSTON

Rolf Jensen & Associates, Inc.

Houston, Texas
(713) 462-1840

LOS ANGELES

Rolf Jensen & Associates, Inc.

Brea, California
(714)256-1718

NEW YORK

Rolf Jensen & Associates, [nc.

Saddle Brook, New Jersey
(201)712-1184
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OTTAWA

Rolf Jensen & Associates, Ltd.
Ottawa, Ontario

(613) 782-2241

SAN FRANCISCO

Rolf Jensen & Associates, Inc.
Concord, California

(415) 680-0350

TORONTO

Rolf Jensen & Associates, Ltd.
Willowdale, Ontario
(416)221-4747

VANCOUVER

Rolf Jensen & Associates, Ltd.
Vancouver, B.C.

(604) 689-9099

WASHINGTON, D.C.
Rolf Jensen & Associates, Inc.
Fairfax, Virginia

(703) 641-4600
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CITY AND COUNTY OF DENVER Boned (

DEPARTMENT OF PUBLIC WORKS AIRPORT ENGINEERING OFFICE
_ CITY AND COUNTY OF DENVER
FEDERICO PERA STAPLETON INTERNATIONAL AIRPORT
’ MEETING ON TERMINAL BUILDING, 4TH FLOOR
CODE RELATED PROCEDURES DENVER, COLORADO 80207
IN CONJUNCTION WITH (303) 270-1600

FIRE ALARM AND DETECTICN
NEW DENVER AIRPORT
April 30, 19%0
3:30 p.m.
Conference Room # 1
Stapleton International Airport

Attendes: Al Horne Jim Dunlap
Steve Rondinelli Paul Spurgeon
Steve Blessing Tom Hawkins
Rom Cordero Philip Goldrosen

Emil Gadeken

MINUTES

Approved Fire Alarm System The fire alarm system and components
shall be listed, approved, compatible, and electrically

supervised.

Fire Alarm Signaling, shall ceonsist of a horn/speaker and strobe

light as part of the fire alarm system. These horn/speaker and
strobe unit will be the primary notification for the occupants

with any voice announcement on the PA/Emergency Communications

System being secondary. Fire alarm speakers must be listed for

fire service use and in an approved rated enclosure. Strobe
lights must be visible from all areas per Denver Building Code
Chapter 64. It is recommended that the strobe lights be placed
only by the exit doors when visible from all areas. Strobes must
continue to flash until the fire alarm system is reset.

PA/Emergency Communication System Discussion occurred regarding
the use of digitized public address evacuation system for shared

use by operations, and fire department (with priority to
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emergency and fire department use occurring ). Although some
concerns exist from Building and Fire, this type system should
also be investigated further as a secondary Fire Alarm signaling
system. Fire alarm voice announcements may be made over a
separate PA system. Any automated voice announcement over the PA
system must receive the activation signal from the auxiliary fire
alarm port and not by any direct connection to the Fire Alarm
Control Panel. Prerecorded messages must be approved by the Fire

Department.

Fiber Optics if proposed is to be listed as part of the system.
The Building and Fire Department are willing to review and
possibly approve the use of fiber optics and cable connections

based on ANSI approval.

Smoke_ Detection Clarification for the use of smoke detection was
provided by the Building and Fire Departments. Smoke detection
is only required in non-pubic, non-sprinklered areas, such as
electrical, communication and elevator egquipment rooms. It is
also required in areas with ceiling heights greater than 25'-0".
Since the concourse area is 24'-9" detectors are not required.
Duct smoke detectors are required in the mechanical equipment
with remote indicating lights and reset capabilities. These
detectors will activate the smoke control system in a fire

condition.

A system smoke detector is required outside the elevator door at
each level served as well as in the elevator equipment room. A
sprinkler head is required at the top of the elevator shaft but

no detector required.

Fixed Temperature Heat Detectors are required in the trashrooms
in addition to automatic sprinkler protection in the room and

trash chute.

UBC Section 3304 references the required installation of an
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automatic extinguisher and detection system throughout a building
when utilizing special security locking devises as proposed at
the new airport. The system previously discussed including a
complete sprinkler system, duct smoke detection and pull stations
meets this intent of the code and would permit the use of these
special devices. The special security doors are to be
automatically released upon the activation of any two fire alarm
devices. Consideration is being given to the fire alarm also
activating with any two fire alarm devices has still required
Fire and Building Department approval. However, the Denver Fire
Department will be notified and respond tc the activation any

single alarm device.

Automatic Sprinkler Protection is required in all areas

(including basement) except those previously exempted, including
electrical, communication, and elevator equipment rooms.

Unfinished Tenant Areas are required to be protected by
sprinklers and smoke removal. However, areas separated by 1 hr.

construction and having no storage or occupancy may be provided
with only smoke detection. All unfinished tenant areas below
grade (basement) areas are required to be sprinklered regardless
of storage or occupancy.

Leaky Coaxial Cable connected to the central antenna center will
be considered by the Building and Fire Department for emergency
Communication via Denver Fire Department portable radio system.
This may permit the deletion of Firefighter communication system
if approved by the Building and Fire Department. A letter and
request should be formulated for the proposed used of this cable
for agency approval.

Thermistor 9090 cocaxial wire proposed by Parsons for use as a
detection device in a preaction sprinkler system in the AGTS
Baggage requires further discussion and development by the
consultant. The Fire Department wants to re-evaluate dry
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sprinkler system response time and water supply prior to approval
of a preaction system.

Security/Fire Alarm System Demo Jim Dunlap is preparing a mock-up
of the security and fire alarm system for Building and Fire
Department review and consideration.

APPROVED: é% . Lg;l._p,,; Date 3© Mao‘ 0

Ciff Hennig, Blng\%nsp.

%" Paul Spurgeon,

=74

Date 3/ e, 7O
ire Prev.

Date \S_"-;D- - ﬁﬂ

Ginger Evans, New Denver Airport

K:\51004
SR/egg

cc: Attendees
File 23-5.1

C430MTG.FA
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
: 745 WEST COLFAX
FEDERICO PERA DENVER, COLORADO 80204
Maror (303) 640-5522
(303) 640-2540

July 26, 1990 MEM-1341
MEMORANDUM
TO: Emil Gadeken, Chief Code Coordinator SIA/NDAO

Jim Dunlap, Deputy Director of Aviation/Operations SIA

FROM: Steve Rondinelli R.A., Fire Protection Consultan ..
Denver Fire Department/DIA Fire Prevention

SUBJECT: Primary and Alternate Controls of Life Safety System at
New Denver International Airport

The Denver Fire Department supports the capability of primary and
alternate control of the required life safety systems. These
controls are approved for the from the following locations:

Terminal Building - Primary control at F.D. operations
control center. (To be located and approved by DFD).
Alternate contrel at F.D./Airport Operations Center.
(located in Terminal Building)}.

AGTS Train and Tunnel - Primary contrel at P.D./ Airport and
AGTS Operations Center. Alternate Control at the F.D.
Operation Center located in Concourse C.

Concourse Buildings - Primary control at each Concourse F.D.
Operation Center. (location as approved) Alternate control
at the F.D./Airport Operations Center.

The approval of these primary and alternate control locations is
contingent on the Denver Fire Department having prioritized
control of these systems at all times from either location.

D.F.D. also r ires that set i a system

to be by fire department personnel only with reset capabilities
from either the primary or alternate control center.

c¢c: Paul Spurgeon, Division Chief Fire Prevention, DFD
Jim Monseu, Division Chief Fire Operation, DFD
16-5.5.1
Eng. File 72603
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September 27, 1990 ' MEM-1385

Memorandum of Interpretation and Administrative Approval

RE: Smoke Detector Placement And Requirements At DIA Per Denver
Building Code Chapter 59.

This interpretation and administrative approval is a result of
previous discussion and meetings regarding the reguirement for
smoke detectors in protected areas with ceilings less than 25
feet above an occupied floor.

Area Smoke detectors required by DBC-Chapter 59 shall be deleted
according to the following requirements:

. Roof/Ceilings must be less than 25 feet above any occupied
floor level.

. Area shall be protected by an approved automatic extinguish-
ing system.

. Required duct-mounted smoke detectors shall be located in
the supply and return air streams of normal air handling
units and connected to the fire alarm system.

. Smoke control system shall activate by either smoke detect-
ion/fire alarm system or the automatic extinguishing system.

. Regardless of ceiling height smoke detectors shall be
located in electrical, elevator equipment and communication
rooms which do not have automatic sprinkler protection.

Administrative
Approval by:

@8 Aww 28 Seph 4o

Cliff Hennig, Dire¢tor Building Inspection Divisioh/Date

%AQ&@% i,

1
Paul Spurgeonﬂ'D%y{sion Chief Fire Prevention BuTreafi/Date

-%/Mm/ﬂ%/u /\{/WM/D/ '0 -1 - /:i /!

Ginger EvAns, Chief of Construction DIA/Date

cc: Steve Rondinelli, R.A., Fire Protection Consultant
Emil Gadeken, Chief Code Coordinator, DIA

SR/p
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
745 WEST COLFAX
FEOERICO PENA DENVER, COLORADO 80204
Marer (303) 640-5522
(303) 640-2540

September 13, 1990 MEM-1375
TO: Emil Gadeken, Chief Code Coordinator, SIA/NDAO
THRU : Paul Spurgeon, Division Chief Fire Prevention, DFD PDS

Jim Mouseu, Division Chief Operations, DFD 5o

FROM: Steve Rondinelli, R.A., Fire Protection Consultant -
Denver Fire Department/DIA Fire Prevention

RE: Amended Memorandum Of Attached 7/26/90 Memorandum On
Primary and Alteration Controls of Fire and Life Safety
Systems at NDIA.

This memorandum is provided to clarify the reset capability of
the DIA Fire Alarm System. It is still the intent of the DFD to
have the primary and alternate prioritized control as outlined.

However, DIA Operations will be permitted Fire Alarm reset

capabilities from their contro anel in the Central Operations

Control Center, onlx when authorized by responding F.D. personnel
upon their investigation of th .

attachment

91302
SR/p
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
745 WEST COLFAX
F“Eﬂgiﬂ“* DENVER, COLORADO 80204
(303) 640-5522
(303) 640-2540

November 15, 1990

MEMORANDUM

TO: Jerry Kiel, P.E. Swanson-Rink Consultants
Emil Gadeken, P.E. Chief Code Coordinator
Jim Dunlap, Director of Airport Operations

THROUGH: Paul D. Spurgeon, Division Chief, FPB '~ 125
FRCOM: Steve Rondinelli, R.A. Fire Protection Consultantf?lL__~

SUBJECT: FIRE ALARM SYSTEM AND GRAPHIC ANNUNCIATION AT DENVER
INTERNATIONAL AIRPORT

Due to the complex nature of the DIA site and unmanageable scale
of a traditional hard-graphic annunciator, The Denver Fire
Prevention Bureau supports the pursuit and use of video/computer
generated graphic annunciation for the Denver International

Airport.
SR:rs/11-15.s81r
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
745 WEST COLFAX

FEDEFI::EV?NPENA DENVER, COLORADO 80204

(303) 640-5522

{303) 640-2540

May 1, 1991

MEMORANDUM OF INTERPRETATION AND ADMINISTRATIVE APPROVAIL

Re: Additional Fire Alarm Initiation Devices and Exempted Areas Fire
Alarm Detection.

This interpretation and administrative approval is a result of recent
clarification of fire protection requirements for all newly constructed
facilities at Denver International Airport.

1. The addition of non-required smoke detectors or other fire alarm
initiating devises will not be permitted, except on a case- by-case
basis as approved by the Building and Fire Departments.

2. Fire Alarm Detectors are not required in bathrooms or boiler rooms
since these rooms are sprinklered.

Qﬂmm LS el 3nacs

Paul D. Spurgeoty, DlV sicn Chief Cliff Hennig, Diredtor
Fire Prevention & Investlgatlon Div. Building Inspectio DlVlSlon

% AL {J/x\/fW

Ginger Evaihs, Chief of Construction
Denver International Airport

SR:rs/4-23.sr

Attachments
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CITY AND COUNTY OF DENVER

DEPARTMENT OF AVIATION Denver International Airport
Airport Office Building

WELLINGTON E. WEBB James C. DelLong 8500 Pefia Boulevard
Mayor Manager of Aviation Denver, Colorado 80248-6340
January 7, 1997 (303) 342-2200
9612022
MEMORANDUM
i
TO: Steve Rondinelli, Denver Fire Department

e
FROM: Lﬁany Lindmark, DIA Planning & Development Divsion

SUBJECT: Fire Alarm serving 10th Floor Control Room
D S0 PEAA- DAD.

The fire alarm and protection system serving control rooms on the 10th floor of the AOB shall be
controlled as follows:

1. The bell, light and silence button at the doors to the hallways, are only to indicate that the
sprinkler system has an air leak. The button below the bell is only a silence switch. The
equipment (bell, silence button) will be re-labeled to indicate that fact and that if the bell
goes off, Maintenance control should call plumbing shop (Fire Protection) to investigate and
repair the dry system.

2. The dry system air level will be increased to 30 psi to allow for quicker indication of a leak in
the pipes. The presure at which the "trouble” bell and light activate will be adjustable.

3. The pipes in the two zones will be and pressurized to a maximum of 30 psi air..

- _Zone 1 is the northwest part of the floor (Comm Center) and the Incident Command
Center (ICC). The offices directly east of the Comm Center are included as is the battery
room directly east of the ICC.

- Zone 2 is the southwest corner of the flor including Maintenance Control, AGTS Control
Room and the UPS rooms just to the east.

4. All detectors in the two zones are base building units (Edwards). If a detector is activated in
one of the zones, the building Fire Alarm System activates (DFD is called, automatic smoke
control is initiated, horns and strobes activate). If a second detector is activated in the same
zone, the building fire alarm system will send a signal to the Potter Fire Control Panel (PEC
2000RC) in the 10th floor janitors closet which will activate the solenoid valve on the
Multinatic Valve. This action will allow water to flow into the sprinkler pipes in preparation
for when a head is fused by heat in the space.

5.  There is a manual switch on each Multimatic Valve that can activate the water valve for a
paticular zone.

If this is acceptable, please sign and return to the Airport. @W 1147

ce! H. Rocek Y. Dunlap T. West Brown
S. Draper B. Castilla T. Lai S. Eldridge F. Odland
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CITY AND COUNTY OF DENVER

DEPARTMENT OF PUBLIC WORKS AIRPORT ENGINEERING OFFICE
’ CITY AND COUNTY OF DENVER ‘
STAPLETON INTERNATIONAL AIRPORT

FEDERICO PENA

Moror TERMINAL BUILDING, 4TH FLOOR
DENVER, COLORADO 80207
(303) 270-1600
May 29, 1990 MEM 127%
TO: Cliff Hennig, Director
Denver Building Department
FROM: Ginger Evans, Chief of Construction

New Denver Airport

SUBJECT: EMERGENCY POWER_SOURCE/NEW DENVER ATIRPORT
STATEMENT OF UNDERSTANDING.

This memorandum supercedes the letter signed by Building Inspection
Division and the Fire Department, dated November 16, 1989,
concerning emergency power at the new Denver International Airport.

The unique situation at the Denver International Airport of having
two independent substations each of which is serviced by multiple
generation stations providing power satisfies the requirement of
NEC 700-12-d for emergency power being provided by the second
service,

The design and installation of the emergency power distribution
system shall be approved by the New Denver Airport Office, Denver
Building Inspection Division, and Denver Fire Department.

Specific technical issues will be agreed upon in the latest
revision of the Technical Memorandum of Understanding.

APPROVED: '@) % : LAQ,«N:\ . Date 3 o Mo-o\ 9o

E;%ff lennig, Bld?. Insp.

Paul Spurgeon, Fire Prev.

%JM%.) Cf/\ﬂw, pate YN 30, 1440

Ginger JEvans, New Denver Airport {J

16 - 5.5.1
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EMERGENCY POWER SOURCE/NEW DENVER AIRPORT

TECHNICAL MEMORANDUM OF UNDERSTANDING

ISSUE A June 1, 1990 - 1Issue by Behrent Enginesring

REVISION B June 4, 1990 - Acceptance by all Parties

REVISION c September 24, 1990 - Proposed Ravisions
Approved in Meeting

REVISION D

REVISION E

The intent of this document is to provide a format for recording
the concurrent understanding of the technical issues (associated
with the emergency power source) by the Building Inspection
Division. the Fire Department, and the Denver International
Airport.

This document is a further development of Mr. Al Horne's letter
dated May 11, 1990.

Bold type indicates approved revisions proposed in a review meeting
between Denver Building Inspection, Denver Fire Department, New
Denver Airport representatives and consultants.

APPROVED:

@ ~%é24-9u_.‘_ l:;ate i Ock q0

Cliff Hennig, Building Inspection

: ?Mﬂ%uvﬁ?m Date /A O T /Z7co

Paul Spurgeon,)/ Fire/ Prevention

Dinguc oo e )= 197
Ginger ans, New Denver Airport

1
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EMERGENCY POWER SOURCE/NEW DENVER AIRPORT
TECHNICAL MEMORANDUM OF UNDERSTANDING
LIST OF ABBREVIATION
Abbreviation Remarks

ANSI American National Standards Institute
DBC Denver Building Code
NDA New Denver Airport
NDRAO New Denver Airport office
NEC National Electrical Code
NESC National Electrical safety Code
P8Co Public Service Company of Colorado

UL Underwriters Laboratories Incorporated

2
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REVISION

1.

Design shall be based on the foilowing alternates:
A, Alternate #4B (which is attached).

- The emergency transformer shall be sized for the connected
emergency load per NEC 220 minimum with NEC 700-5(b) load
shedding so the emergency transformer is never overloaded
per NEC 700-5(a).

- The load shedding equipment shall be part of the normal
service entrance switchgear and the normal service entrance
switchgear shall be U.L. labeled. The load shedding sensors
may be located cutside the service entrance switchgear, if
necessary.

- The load shedding device shall be lockable if it has manual
adjustment devices so only supervisory personnel have access
to the adjustment. It shall be arranged so multiple locks
may be used.

B. Alternate #4B with the load shedding deleted.

- The emergency transformer shall be sized for the connected
emergency and normal load per NEC 220.

cC. Alternate #4B with two normal transformers and two emergency
transformers.

- The emergency transformers shall be sized for the connected
emergency leoad per NEC 220.

- Delete the load shedding.

D. Alternate #4B with two normal transformers and one 4160
volt transformer. The 4160 volt transformers would be
located  inside the building and be NDA owned.

The single PSCo transformers that would provide the 4160
volts for the entire facility shall be sized for the
connected emergency load per NEC 220.

PSCo shall be satisfied that the two sources can not be connected
together at the 480 volt level via transfer switches,
interlocking (electrical and mechanical), or other approved
means,

1.2 NDA and PSCo shall designate a normal source and _an
emergency source at each building service entrance relative

to the building as a given feeder can feed more than one
building.

3
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Fach service disconnect shall be labeled and state the area
served, location of all other disconnects, and state if it
is normal or emergency service.

1.3 Any given 25 kV feeder may be a normal socurce at one
building and an emergency source at a second building.

1.4 North airport substation feeders shall be separated from
South airport substation feeders, but any given feeder may
be distributed as required.

1.5 It is acceptable to install a single normal transformer to
serve a large tenant load.

1.6 Each facility Engineer-of-Record will be responsible for
designating "Normal" and "Emergency" power sources once
inside the facility.

1.7 CLARIFPICATION: The intent of Items 1.2, 1.3 and 1.4 is to
allow PSCO to install, operate, and load balance their
system safely, and meet the intent of NEC 700-12(d) (second
service) simultaneocusly. The words "building” and "building
service entrance' are used interchangeably in Items 1.2, 1.3
and 1.4.

Third-party coordination (Pehrent Engineering for the initial
airport construction through Phase 1) shall be provided to
facilitate the observation, review, and approval process of the
design and installation of the emergency power distribution
system by the NDAO, Denver Building Inspection Division, and
Denver Fire Department. It is understocd that the NEC shall
govern on the building side of the service point and the NESC
shall govern on the P8Co, side of the service point.

2.1 P8Co elactrical distribution design will be the responsi-
bility of PS8Co. Once the design is complete it will be
forwarded to NDA's Project Manager for PSCo Work.

2.2 The procedure for review of the PSCo design is:

- NDA will forward the design to Behrent Engineering for its
review and comments. Behrent will forward courtesy copies
to City Inspection and the Fire Department for their
concurrent review to determine if the Ps8Co design meets the
intent of the Alternative #4B concept, this document, and
NEC 700 12(d). Upon completion of his review, the Behrent
engineer will staple a letter stating ". . . I have reviewed
these drawings and they meet the intent of Alternative #48B,
the intent of the document
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"Technical Memorandum of Understanding", and the intent of
NEC 700 12(d) . . .". The letter shall be stamped and
signed. Two complete packages required for review by Denver
Building Inspection Division.

Should there be a conflict in interpretation of the
"Technical Memorandum of Understanding"™, NDA will arrange
a meeting to resolve the conflict. Turn around time for
design review is ten calendar days.

2.3 The third-party coordinator's primary responsibility will
be to confirm the two utility sources are independent as
agreed upon by the items in this document, PSCo drawings,
and field observation.

The third-party coordinating engineer will observe the PS8Co
installation and he will report his findings to concerned
parties.

The primary emergency transformer protection shall be ANSI-37
certified wvia a ‘“certificate of conformance" from the
manufacturer. The emergency transformers shall be con-structed
and certified to ANSI-57 via a "certificate of con-formance" from
the manufacturer. The transformer secondary protection shall be
part of the building emergency distri-bution equipment. The
transformer service lateral to the overcurrent protection shall
be sized according to NEC 230-90.

A "no potential™ alarm with an adjustable time delay or
equivalent shall be installed at the emergency supply and the
normal supply to each transfer switch so that PSCo can be
notified and emergency precautions taken if the emergency supply
is lost.

5.1 Clarification of Note 2 and Note 6 on attached Dwg. #4B:
The 3-phase '"no potential" alarm on the normal supply and
emergency supply at each service entrance shall be monitored
through the building fire detection system or equivalent and
alarmed at the Fire Command Center. A "trouble'" alarm would
notify the Fire Command Center of the problem. These
circuits should be on dedicated circuits. The monitoring
alarm circuits shall be standard fire detection system
monitored circuits or equivalent. All three alarms may be
grouped into one alarm peoint per service. There shall be
one alarm point per service entrance or equivalent., The
Dwg. #4B Note 2 and Note 6 alarms may be grouped into one
alarm.

The Fire Department shall have control of all sources of power
through use of remote shunt trip disconnects located in the Fire
Command Centers. The remote shunt trip shall be lockable with
a Fire Department limited-access key.
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12.

13.

14.

In the event overhead service is used within the property limits
of NDA, the overhead lines shall be provided with shielding
(overhead ground conductor). Intermediate class arrestors should
be used at all riser poles to discharge the possible lightning
surges to a level safely below the basic insulation level (BIL)
of the cable installation.

The bottom of duct banks are planned to be five feet deep which
will result in the top of the duct bank being 36 inches below the
paving concrete. PSCo should install concrete encased (red
dyed)}, steel reinforced duct banks with warning marker tape.
PSCo shall map or make record drawings of all duct banks.

Total loss of power MUST be expected even on rare occasions of
relatively short durations. Proper precautions must, there-fore,
be taken. Battery-powered exit fixtures and exit illumination
shall be provided throughout the complex in

accordance with DBC Div. 1 Section 5910(c) and tested monthly
as required by DBC Div. 5 Section 1009f. The batteries MUST be
properly maintained.

It is assumed that the separate utility sources will not be in
phase. The transfer arrangement shall be provided with an in-~
phase monitor. This would also motor loads to be reconnected
without damage.

Transfer switches having overlapping neutral transfer contacts
or four poles should be provided to prevent nuisance tripping
of ground fault interrupters. Transfer switches having bypass
isolation (which will not connect the two sources) means should
be provided to allow proper maintenance without power
interruption. Automatic transfer switches should have yearly
in-depth maintenance testing and monthly locad testing shall be
the responsibility of the NDA. Cleanliness is most important
for reliability.

The fire pumps shall be diesel powered or electric powered from
two utility sources whichever is-the preference of the Fire
Department.

Dalated.

NEC Article 700-12~-d states "this service shall be in accordance
with NEC Article 230 with service drops or laterals widely
separated electrically and physically from the normal service to
minimize the possibility of simultaneocus interruption of supply".

6
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14.1 "Widely separated" shall mean:

The first source lateral and the second source lateral be
separated by twenty-five feet at the point where the
laterals enter the building providing the laterals are
concrete encased underground, the associated transformers
and switch cabinets are separated by twenty-five feet, the
transformers and switch cabinets are physically protected
by a suitable barrier such as a removable metal guard rail,
and that the transformers and switch cabinets are twenty-
five feet from a fueling point.

A smaller distance separation than twenty-five feet may be
considered in special cases where it can be shown that the
likelihood of common mode failure is remote.

Separation of the 25 kV Source 1 and Source 2 underground primary
conductors are not service laterals; however, inde-pendence of
the two sources is important.

15.1 It is understood that 25 kV Source 1 and Source 2 feeder

15.

conduits are independent providing they are in individual
concrete-encased duct banks and manhole systems separated
ag follows:

- By an expansion strip under protective aprons.

~ By approximately three feet (as ocutlined in the PSCo
book "Guidebook for Electric Installation and Use")
outside protective apron areas.

- By an expansion strip at crossover points.

The 25 kV Source 1 and Source 2 feeder conduits may be
classified as independent if they are both in the same
concrete-encased duct bank and if it is shown that common-
mode failure is not plausible.

It is also understood that the 25 kV Source 1 and Source 2
concrete-encased duct banks may cross over each other at an
angle (separated by an expansion strip) due to the fact that
a common mode failure at a crossover point is not plausible.

The transfer equipment used on the emergency circuits need to
be approved for the use per NEC 700-6. Typically emergency
transfer equipment needs to be UL 891 and UL 1008 listed as a
minimum.

7
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DENVER INTERNATIONAL AIRPORT

INTRODUCTION/PURPOSE

This report describes the Fire Protection and Life Safety Plan for
the Landside Terminal at the new Denver International Airport. The
Plan describes the fire protection and 1ife safety features
intended to safeguard building occupants, fire fighting personnel,
building contents, structure, and operations in case of fire. The
Fire Protection and Life Safety Plan describes features which
differ from some of the 1literal requirements of the Uniform
Building Code with Denver Amendments 1980 Edition , hereinafter
referred to as the Code. These reguirements and the means by which
the Fire Protection and Life Safety Plan provides an eguivalent
level of safety, are discussed in the CODE CONSIDERATIONS section,

The Fire Protection and Life Safety Plan 1is meant to form the basis
for a detailed agreement between the Building and Fire Departments
which will supplement and, in some cases, supersede the building
code.

This Report covers only the Phase I Terminal Building.al)

construction North of column line N32, the Hotel. and the AGTS
Guideway are not included in this Fire Protection Program.

BUILDING DESCRIPTION

Terminal

The Landside Terminal is a multiple use facility consisting of
Ticketing, Baggage Claim, Security Checkpoint, AGTS to Concourses,
and misc support services such as Restaurants, Shops, and Airline
Offices on Levels 3 through 6. The total building area is
approximately 1,400,000 sg. ft. The Terminal Building contains the
following functions by floor:

Level 3 Baggage Make Up

Level 4 AGTS Station,Mech.Rooms,Exit Corridors/Stairs/Vestibuies
Level & Great Hall, Baggage Claim, Offices, and Retail

Level 8 Ticketing, upper level of Great Hall, Offices, and Retail

The construction classification for the Terminal is Fire Resistive
Type I, and the primary occupancy classification ijs B-2, The
restaurants on Level 6 are classified as A-32,
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The faci?ity»1s‘classified as a fully sprinklered building. It may
not be practical to provide automatic sprinkler protection at the
ceiling of the Great Hall due to 1t’s height and geometry.

The lowest level of fire department access is Level 5. The highest
occupied floor is Level 6, which is 20 feet above the level of fire
department access. The facility is not a high rise building.

Parking Structure

There is an adjacent copen parking structure that consist of six
similar modules, each one has a capacity of 1400 cars. The total
capacity of all of the parking garages is 8400 cars. The occupancy
of the parking structure by level 1s as follows:

Level 1 Rental Car Vestibules, and Parking
Level 2 Electrical Equipment Rooms, and Parking
Level 3 Parkirg

Level 4 Parking

The construction classification s Fire Resistive Type I although
only Type II-FR 1is reguired. The occupancy classification is B-1
or B-3 1in accordance with the Denver reguirements.

The parking structure will not be sprinklered due to the Tow
combustible locading and 1t’'s fire resistive construction. If
sprinklers were installed in this area they would be reqguired to
bhe the dry pipe type that is subject to freezing and vandalism.
Dry pipe systems reguire a high level of maintenance with
associated high costs.

Roadway and Curbside

The construction classification for the elevated Roadway is Fire
Resistive Type I. The Roadway is classified as a FPublic Way.

The roadway 1s used by passengers for accessing the terminal at
Leveis 5 & 6. The roadway will be used for accessing the Arrival
and Departure levels similar tc the existing Denver Airport and
will not be used for commercial Trucks.

FIRE SAFETY APPROACH

In order for the terminal to fulfill its function, large open
spaces are needed. Large crowds, inherent 1in the building use,
must be able to circulate freely. The designers and the City and
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County of Denver Building Inspection Division and Fire Prevention
Bureau officials recognized that these functional requirements are
necessary and to permit the full and efficient use of the building
a rational approach to fire safety is required.

The fire protection features incorporated into this building are
based on analytical fire modeling and on experience gained through
involvement 1in other similar facilities. We have attempted to
comply with the full intent of the Code by using an engineered
approach to evaluate alternatives to provide an overall eqguivalent
level of safety.

The active systems will include fully supervised autcmatic
sprinkler systems, fire standpipe systems, and smoke control
systems using the HVAC systems. These systems will be designed for
a high degree of performance and reliability.

OVERVIEW OF FIRE PROTECTION FEATURES

The ﬁire Protection and Life Safety Plan consists of the following
major eiements:

1. Fire pump boosted sprinkler and standpipe systems.

2. Hydraulically designed automatic sprinkler systems throughout
areas of the terminal building.

48]

Mechanical smoke exhaust and pressurization systems throughout
the terminal building where appropriate to 1imit the spread
and relieve products of combustion within the generzal area of
fire origin.

ion systems for egress stairs and
5 ways.

I

Mechanical pressurizat
selected elevator hoist

(@]

Zoned egress to provide adequate, efficient exiting of =zhe
building occupants.

(93]

Alarm and control systems to notify the Landside Terminal Fire
Department Operations Center, and remcte Fire Department
facility, of emergency conditions and to permit manual and/or
automatic control of the smoke control systems, as described
hereinafter.

7 Communication systems for each area of the building consisting
of 2-way communication via Fire Department radio systsm
assisted by leaky coaxial cable and antenna; and 1-way
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«

10.

i1.

communication from the Fire Department Ooerat1ons‘Center to
the building occupants using the terminal and curbside public
address system.

Fire protection system supervision intended to provide prompt
notification of system malfunctions and quick response in the
event of system operation.

Emargency power to fire pumps and smoke contrel for the
continuity of recuired operations. Onsite emergency power
supply in the form of diesel driven engine generators, or DC
batteries for fire alarm and emergency 1:ighting

Automatic fire detectors in non sprinklered areas of the
terminal building as permitted by code.

Fire resistive construction.

APPENDIX C



FIRE PROTECTION AND LIFE SAFETY PLAN PAGE 5 - D6456.01
LANDSIDE TERMINAL September 27, 1980
DENVER INTERNATIONAL AIRPORT

FIRE PROTECTION & LIFE SAFETY PLAN

I. OCCUPANCY CLASSIFICATICN

A Terminal - B2
B. Offices ~ B2
C. Restaurants - B2 (A3 if greater than 30 occupants)

D. Retail Shops - B2

E. Parking Structure - 832 or Bi
F. Baggage Storage & Handling Bf
II. CONSTRUCTION
A General Construction Classification - Type I, Fire

Resistive

Minimum Fire
Resistance - Hrs,

B. Walls
1. Exterior Bearing Walls 4
2. Exterior Non bearing Walls 0, NC
3, Non bearing Interior
Partitions 0, NC
4, Exit Stair Enclosures and

o

Elevator Enclosures

B, Public Corridor Walls O, NC
8. Horizontal Exit Fire Walls 2
7. Folding Partitions 0

Minimum Fire
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Resistance - Hrs,

8. Cccupancy Separations
B1 to B2 1
Bi to B3 1
Bt to A3 3
B2 to A3 NR
9. Fire Wall between Terminal 2

and Parking Garage (by Agreement)

10. Enclosure of Areas of Special 1
Risk Including Furnace, boiler room
and emergency power eqguipment rooms

C. Roof Construction (including
supporting beams)

1. Great Hall with roof
height greater than 25’ O, NC
2. Other areas 2
D. Floor Construction
1. Mezzanine floors 1
2. Other Floor 2
E. Structural Frame - Columns
and Primary Beams 3
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ITI. INTERIOR FINISH

A Public Corridors

g2. ExXit Stairs

O

Elsewhere

D. Insulation

0. Carpeting on Walls

A.  OCCUPANCY

1. Passenger Circulation
to include ticketing,
& baggage Claim Aresa

[AN

Offices (BZ2)

3. Retail (B2)

4. Dining/Restaurant (B2

APPENDIX C
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Max imum Smoke
Flamespread Developed

200 450

75 450

200 450

75 450

25 50

{(mechanical fastening
only)

Occupnant Load Factor
(Sg.Ft.,/occupant)

(B2) 100
check-1in
100
30
or A3) 15
(B1) 300
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B. MAXIMUM EXIT CAPACITY 50 persons/ft. of exit

C. MAXIMUM TRAVEL DISTANCE 300 ft.(See Code
Considerations)

D. MAXIMUM DEAD END CORRIDOR 20 ft.

E. HCORIZONTAL EXITS 2 Hour Construction

F. EGRESS ZONES

1.

{22

The terminal is divided into zones for smoke control.
An egress zone is an area in which an evacuation tone
would sound 1n response to a fire alarm input signal
from that zone.

Zones are established to provide for limited initial
occupant movement. Oonly those persons in the zone
from which the fire signal 1s received will alerted.

The zones for occupant evacuation will be coordinated
with zoning of other fire protection systems.

V. DETECTION AND ALARM

A Smoke Detectors
1. Location
a. Elevator machine rooms
b. Elevator lobbies
C. Great Hall beam detection at sixth floor

ceiling level

d. Duct mounted detectors as per NFPA S0A, and at
outside air intake to stair and elevator hoist
way pressur-szation.

Zoning and annunciation

&. Smoke Detector zones coordinated with, and
contained within, smoke control zones
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b. Smoke Detectors annunciated by zone.
B. Waterflow indicators
1. Location
a. Waterflow switch connection at each sprinkler

zone for each floor and at the main water
supply Tine(s):

2. Zoning and annunciation

a. Sprinkler system zones coordinated with, and
contained within, egress zones,

b. Waterflow indicators annunciated by individual
sprinkler system zone and by main water supply.

C. Fixed Temperature/Rate Compencated Heat Detectors

1. Location
a. Transformer Rooms
b. Electrical switchgear rooms
C. Electrical and Telephone Equipment Rooms
d. FCC and Cabling rocoms
e, Lounges

2. Zoning and annunciation
a. Heat detector zones coordinated with, and

contained within respective detected zones.

. Annunciated by zone and type of device
D. Manual Fire Alarm Stations
1. Location
a. Manual fire alarm stations located on every

tevel of the terminal building near exits, or
groups of ex1t doors., Manual pull stations will
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VI,

not be provided 1n the parking structures,

b. Manual fire alarm stations shall be located as
near as possible but not more than & ft. from
doors to each exit stair and groups of doors
to the extericr.

C. The maximum travel distance to a manual pull
station will be 200 feet.

Zoning and Annunciation

a. Manual fire alarm station zones coorc-nated
with, and contained within respective =gress
and other detection/sprinkler/smoke control
zones,

b. Manual fire alarm stations annunciated by
individual device.

SUPPRESSION

Hydraulically designed automatic sprinkler systems 1n

accordance with NFPA standards and the following
criteria:

1.

Office, ticketing, baggage claim, and passenger
circulation areas: Light Hazard with a minimum
density of 0.1% gpm/sag.ft.

Retail shops: Ordinary Hazard Group II.
Baggage Handling Area: Ordinary Hazard Group II
Food preparation areas: Ordinary Hazard Group II.

Escalator floor, open stair openings, shall be a
water curtain with closed head sprinklers spaced at
6 f£t. - 0 1in. on center around the openings; 0.3
gpm/tineal ft.

Sprinklers located in all areas except for the Great
Hall, Parking Structures, Roadway, transformer and
electrical switchgear rooms, electrical rooms,
elevator equipment rooms, telephone rooms, FCC and
data cabling rooms.
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VII.

SMOKE CONTROL SYSTEMS

Provided to Timit smoke movement and exhaust smoke in the
area of fire origin

1, Maintain tenable paths of egress.

2. Apply technology developed by ASHRAE and guidelines
adopted by NFPA g2A and $§2B

3. Utilize nationally accepted approaches that have
proven results.

Zoning using individual zcocnes of smoke control exhaust
and pressurization. Means to relieve air will be
provided accordingly to avoid over-pressurization.
Containment and removal for one-sixth of the terminal,
both vertically and horizontally will be provided as
follows:

1. Level 1 Car Rental (3 zone exhaust, 3 zone
pressurization on both east and west rental areas)

2, Levels 3 / 4 Bag Make-up (6 zones exhaust, 6 zones
pressurization)

3. Level 4 AGTS Platform (3 zone exnaust, 3 zone
pressurization on inbound and outbound platforms)

4, Level & Baggage Claim/Retaill and Offices (6 zones
exhaust, 6 zones pressurization for baggage claim;
6 zones exhaust, 6 zones pressurization for

office/retail)
5. Level 6 Ticketing/Retail and Offices (6 zones
exhaust, 6 zones pressurization for ticketing; 6

zones exhaust, 6 zones pressurization for office /
retail)

6. Levels & / € Great Hall (3 zones exhaust, 23 zones
pressurization)

~4

Required stairwavs

8. Designated fire fighter use elevator hoist ways
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o.

Standpipe System

1.

2.

Located within 10 feet of stairways;
Maximum distance to a standpipe will be 200 feet;

Class I wet standpipes to be provided throughout the
terminal in accordance with NFPA 14,

Class I standpipes, connected to a dry pipe valve,
shall be provided 1n the parking structures n
accordance with NFPA 14,

water Supply

1.

3]

The water supply to the airport is from a single
feed 427 main. The 42" main feed two 24" and one
30" mains. The 24" mains parallel esach other on
opposite sides of the terminal/parking complex and
feed the terminal and concourses, There 1s one
connection to each 24" main that feeds the terminal
on the north end.

Fire pump(s)

Fire department connections

a. Unimpaired access fromall principal directicons
b. Marked as to floors and/or zones served.
c. Provided 1in locations approved by the Denver

Fire Department.

d. Garage access/ special fire fighting eguipment
{mobile).

Portable fire extinguishers will be provided throughout,
in accordance with NFPA 10,
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Reference

Level 1 Rental
Car East Exhaust

Level 1 Rental
Car West Rental

Elevator Hoistway

Pressurization -
(Designated for
Fire fighter use)

Stairway
Fressurization
{Total of & systems)

L3/L4 Bag
Make-up Exhaust
(Total of 6 Zones)

L3/L4 Bag

Make-up
Pressurization
(Total of 6 Zones)

AGTS Platform
Exhaust
(Total of 3 Zones)

Pilatform
gurization
tal of 3 Zones)

—~ T I
O W
(e AU O)]
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Smoke Control Svstems

Fan Location

Sizing Criteria

L6 Roof

L6 Roof

L4 Mech.
Rm.,

L4 Mech.
Rm.

L6 Roof

L3 or L4

Mech Rm.

L& Roof

L4 Mech.
Rm.

Greater of 20,000
cfm or 4 ac/hr.
NOo mech. make-up.

Greater of 20,000
cfm or 4 ac/hr.
No mech. make-up.

Greater of 6 A.C./
Hr.,10,000 cfm +
400 cfm/landing
door, or ASHRAE 58/
NFPA 92A/928

Greater of 15000 cfm
+200 cfm/door or
ASHRAE B8/NFPA
Q2A/92B

4 A C./Hr. or
ASHRAE 58
NFPA S2A/82R

2 A.C./Hr. or

ASHRAE 58/NFFPA
9ZA/92B

4 A.C./Hr.,
Engineered or
ASHRAE 58/
NFPA 92A/92B

3 ACL/Hr.
Engineered or
ASHRAE 58/
NFPA Q2A/32E

APPENDIX C
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5807(e) 5.

5907 (e) 5.

5308(k)

5908(k)

Tenant Areas
53807(e) 5.

5907(f) 3. &
5907 {(g) 1.
Regquired for
smoke
containment and
exhaust make-up

5807(e) 3.
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m

Zoning will be coordinated with fire detection and fire
suppression zonin

Manual control from the Landside Terminal Fire Department
Operations Center will allow flexibility for fire
fighters to adjust overall system operation to meeti
specific smoke control needs, particularly for fires at
zone interface points. Control from remocte locations
will not be provided.

Automatic actuation of smoke pressurization of stairwells
and elevator hoistways will be provided. Sprinkler zone
water fiow alarm activation would automatically activate
the smoke exhaust component of the system. Additionally,
a cross~-zoned or dual device [(smoke detector and water
flow) could automatically activate the smoke exhaust and
the pressurization systems.

Manual activation of the smoke control systems 1is
proposed for all public and occupied areas on the basis
of minimizing disruption to terminal operations, cccupant
discomfort and potential freeze damage due to falss
alarms,

Smcke control supply and exhaust fans shall have
motorized dampers and smoke detectors at their points of
intake and motcrized dampers at their points of exhaust
to allow 100% fresh air supply and 100% exhaust without
circulaticon.

Smoke control supply anc exhaust fans shall have a status
indication and manual control from the Landside Terminal
Fire Department Operations Center.

The following 1is a preliminary list of proposed smoke
control systems, their location, design criteria and code
reference.
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Service Fan Location Sizing Criteria Code Reference

Reference

L5 Baggage Claim L6 Roof 4 A.C./Hr. 5807(e) 3

Exhaust or ASHRAE 58/

(Total of 6 Zones) NFPA 92A/92B

L5 Baggage Claim L4 Mech 2 A.C./Hr. Eg07(f) 3. &

Pressurization Rm or ASHRAE 58/ 5907(g) 1

(Total of 6 Zones) NFPA SQ2A/92R Reguired for
S m o k =
Containment &
Exhaust Make-up

LS Retail/Office L& Roof 4 A,C./Hr. EQ07(e) 5.

Exhaust or ASHRAE 58/

(Total of 6 Zones) NFPA S2A/82B

L5 Retail/Office L4 Mech 2 A.C./Hrs. 5907(f) 3. &

Pressurization Rm. or ASHRAE 58/ 5907 (g) 1

(Total of 6 Zones) NFPA S82A/928B

L5/L8 Great Hall Great Hall 2 A.C./Hr., 5307(e) 3.

Exhaust Roof or ASHRAE 658/

{Total of 3 Zones) NFPA S2A/92B

L5/L8 Great Hall L4 Mech 1 A.C.,/Hr., 5907(Ff) 3. &

Pressurization Rm. or ASHRAE 58/ 5907(g) 1.

(Toral of 3 Zones) NFPA Q2A/92B

L6 Ticketing L6 Roof 4 A.C./Hr. 5907(e) 3.

Exhaust or ASHRAE 58/

{Total of 6 Zones) NFPA 92A/92B

L6 Ticketing L4 Mech 2 A.C./Hr. 5a07(F) 3. &

Pressurization Rm. ASHRAEZ 58/ 5807(g) 1.

(Total of €& Zones) NFFA 92A/528

L8 Ticketing L6 Roof 2 A.C,/Hr, 5907(e) E.

Office/Retail Exhaust or ASHRAE 58/

(Total of 6 Zones) NFFA S2A/92B

L6 Ticketing L4 Mech 2 A.C./Hr, B9O7(f) 3. &

Office/Retail Rm. or ASHRAE 58/ ES907(g) 1.

Pressurization
(Total of 6 Zones)
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VIII. VOICE COMMUNICATION SYSTEM

A One-way voice communication will be provided using the
building public address system.

1. Design features
a. Loud speakers located 1in:
1) Ticketing Lobby

2) Baggage Claim

33 Elevator lobbies
4 Elevators
57 Stair enclosures

6) Great Hall

7) Any room or space over 1,000 sg. ft.

8) Mechanical and electrical rooms, except
other distinctive types of fire alarm
devices (audikbie or wvisual) may be
provided in Jlieu of or to supplement
loudspeakers

L. System activated by signal from:

1) Sprinkler system waterflow indicator

2} Manual actuation at Fire Department
Operation Center.

2. Operational Sequence
a. Tone signal broadcast Lo emergency egress zone
b. Fire department personnel can exercise manual

control of alarm signal or voice instructions
B. Two~-Way Communication System
1. Two-way fire department communication system via

APPENDIX C
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IX.

radios

FIRE DEPARTMENT OPERATIONS CENTER

AL

B.

General

1.

The Fire Department Operations Center will be
provided in a location approved by the Fire and
Building Departments. The Operations Center for the
terminal and parking structures will be located
within the terminal.

Capability to monitor and/or control fire protection
related systems.

Fire alarm signals monitored by operations and
transmitted directly to fire department line shop.

Monitor and Control Capabilities

1.

Fire alarm and detection system control pane]
a. Fire alarm (1input) systems
1) Monitor
(a) Waterflow switches on automatic
sprinkler systems and standpipe
systems
(b) Smoke detectors

{c) Heat detectors

(d) Manual fire alarm stations

2 Control - none
b. Smoke Control System
1) Monitor

7

(a) Status of smoke control exhaust and
pressurization fans hang-cff-auto
switch
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(b)Y Status of cther fans which are part
of smoke control system

{(c) Status

2) Control

{(a) Operation of smcke control
pressurization and exhaust fans
{on/off)

(b) Operation of smoke control dampers
- open/close

c. Fire Pump(s)

1) Monitor - off/running status in accordance
with NFPA 20,

23 Control -~ automatic and manual start
d. Sprinkler Systems
1) Monitor
(a) Position of all gate valves
controlling waterflow into sprinkler
systems

(b} Waterflow at base of each riser and
into each sprinkler system zoneg

2) Control - none

e, Standpipe System
1] Monitor

(a) Position of all gate valves
controlling waterflow into standpipe
systems

{b) .Waterflow at base of each standpipe
2) Control - none

f. Orne-way voice communication system

1) Monitor -~ system operation
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2) Control
(a) Manual announcement capability

(b) Activate Toudspeakers on any floor or
combination of floors by egress zone

g. Firemen's two-way communication system
1) via radios

h. Graphic annunciator panel
1) Lamp test switch
z) Fan and dampers

(a) Monitor

(1) On/off of fans

(2) Open/close of dampers
(b) Control

(1) On/off of fan

(Z2) Open/close of damper

3) Fire alarm system

{a) Monitor - zone annunciation
(b) Control - none

4) Fire pump

(a) Monitor - off/running status and other
features 1n accordance with NFBA 20.

(b)Y Control - start
5) Elevators
{a) Monitor

(1) Position of each eleavator
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{2} Power supply
(b) Control
{1) Return of elevators
&) Emergency power
(a) Monitor - off/running
(b) Control - none
X. GENERATED EMERGENCY POWER
There will be six 200 KW systems
AL Fire Alarm and Detection Systems
B. Voice Communication Systems
C. Emergency Lighting and Exi1t Signs
D. Security
XI. DUAL ELECTRICAL SOURCE EMERGENCY POWER
A Elevawors
B. Mechanical equipment for smoke control {Supply
Exhaust) Fans
C. Fire Pumps
D. Delay panic hardware (1if provided)
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ALTERNATE MEANS OF PROTECTION

The Denver International Airport Landside Terminal has been
designed to provide a level of fire safety equal to or greater than
that required by the Uniform Building Code with Denver Amendments.

Eecause of the unigue functional requirements of the facility
several building feaztures do not meset the literal requirements o
the Code.

y

Where strict compliance could not be accomplished, an alternative
solution 1s used to provide an eqguivalent level of safety, in
accordance with Section 111 of the code. Each area where this has
cccurred 1s discussed 1in detall 1in the following sections and
includes a reference to the applicable code requirement, identifies
the precposed design feature, and documents the basis for approval.
The suitability of the proposed alternatives shcould be viewed with
the entire Fire Protection and Life Safety Plan in mind.
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CODE REQUIREMENT

5804 (a) Building Exits: A1l building exits shall comply with
Chapter 33 unless specially provided for in this chapter.

3303 (d) Distance To Exits: the maximum distance of travel from
any point to an exit, shall not exceed 200 feet in a
building equipped with an automatic sprinkler system
throughout. These distances may be 1increased 100 feet
when the last 150 feet 1s within a corridor, complying
with section 330.5.

5904 (f) Exterior Doors: Exterior doors shall 1include doors
opening onto rcadways on grade or elevated which provide
public access/egress to passenger terminals, provided

that:

1. The roadways have sidewalks, width based on occupant
load, that lead to a dispersal area at grade.

2. Covered roadways are sprinklered and have at least

one side open,

O
s}
©
i
-4

!
3
1
=
3

The 1intent of the code reguirements 1s to assure that the exits
crovided are accessible, so that the distance of travel from any
o:“agweﬁ point in the building to an exit 18 not excessive.

Irdirectly the code 1s establishing a time factor on the ability

of an occupant to safely evacuate the floor or building.

For airports, exterior exits doors coften discharge to an adjacent
roadway. The Code’'s intent here 13 to provide a safe area “or exit
discharge, eqguivalent o a public way.
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PROPOSED CONDITION

The maximum travel distance to an exit will be in compliance with section 3303(d) except
that in the Great Hall a maximum travel distance of 300 feet will be used.

Exterior exit doors will be provided that discharge to the upper open roadway and to the
lower covered roadway. The roadways are open to the outside on both sides. Automatic
sprinkler protection will not be provided for the roadways (see Code Considerations -
Roadways).

Horizonta: exits may be used for exiting more than 50% of the occupants from the Bag

make-up room and interior stairs. Horizontal exits in this location discharge into the Level
4 Arrivals Curbside.

BASIS FOR APPROVAL

An increase in exit travel distance from 200 feet to 300 feet for the Great Hall should be
permitted on the basis that the Great hall has such a large volume that adeguate time will
be available for occupants to safely exit before a descending smoke layer would obstruct
their exit paths. This has been demonstrated by fire models (shown in detail in Appendix
C) which indicate sufficient safe egress time to permit a travel distance increase. The
Great Hall, in addition to its large volume, will be provided with a mechanical smoke
removal system that will increase the available safe egress time.

This is consistent with other code requirements at other airports, such as O'Hare
International, that permits an increase in exit travel distance to 300 feet.

Exiting to the covered roadway is to a public way because the large volume and ambient
conditions will minimize the possibilities of hazardous conditions being present during exit
discharge. Sufficient area is provided for dispersal of evacuating building occupants. The
Roadway structure is constructed of Type | Fire Resistive construction to protect it against
fire exposure.

Horizontal exits are used for 100% of the exits from the bag make-up room and the
interior stairs serving Levels 3-6. In this case, horizontal exits provide the most direct path
of escape.
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FIRE PROTECTION FOR THE GREAT HALL

CODE REQUIREMENT:

5908(a)1. Fire Sprinkler Systems. Terminal/Concourse buildings
shall be fully sprinklered in accordance with NFPA 13.

EXCEPTION: Equipment Rooms and areas approved by the Building
Department and Fire Department.

The code requires automatic sprinkler protection to protect the
cccupants and the building from the effects of & fire in areas of
the building where a sufficient combustible locad is Tikely to exist
which could cause an uncontrolled fire to be a threat to the
occupants or to the building. The intent of the exception is o
permit non sprinklered areas where sprinklers are considered tco be
of Timited fire protection value as in areas where significant
combustible load 1s not Tikely to exist.

PROPOSED CONDITIONS:

The Landside Terminal Building will be fully sprinklered 1n
accordance with the Denver Building Code. In the Great Hall
Automatic Sprinkler protection will be provided by means of
sidewall sprinklers to protect the Jlevel six areas open to the
Great Hall. Sprinklers will not be provided over the level five
portion of the Great Hall as permitted by code.
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BASIS FOR APPROVAL:

Deletion of Automatic Sprinklers 1n the great Hall 1is based on
several factors:

1.

[aN]

[E8]

The Great Hall is a large open space. Because of the function
of the space and the high pedestrian traffic moving through the
space, the building finishes are generally of noncombustible
iaterials. The combustible load of the Great Hall is expected
to be very low.

The Roof structure varies 1in height from 65 to 120 feet.
Because of these heights, a very large fire would be needed to
activate automatic sprinklers at the ceiling level,

The geometry of the roof s such that 1t is difficult to
predict whether the heat from a fire on the floor would collect
at the ceiling in a manner that would activate sprinklers over
the fire. The possibility exists that sprinklers remote from
the fire would be activated.

The Great Hall is a highly supervised environment. The space
will be used 24 hours a day and will be provided with security.

The airport will place operational limits on the quantity and
arrangement of combustible contents within the space. These
operational limits are based on fire models contained 1in
appendix C. The fire models were developed to determine how
great a combustible lcad was needed to activate automa=ic
sprinklers at the roof level. By limiting the combustible load
to a quantity less than that needed to activate automatic
sprinklers, the need for sprinklers 1s eliminated. If isolated
fuel arrays are introduced, either on a temporary or permanent
basis, protection would be provided for these specific areas.

The fire model clearly indicates that sprinkler protection and
smoke control are not required to satisfy life safety issues.
The occupants in the terminal have more than enougr time o
exit the terminal before conditions become untenable.

Other fire protection features are provided in the Great Hall
to provide increased fire safety. These include smoke detectors
to detect the presence of a fire while it is small, Smoke
exhaust to evacuate smoke from the Great Hall, and Fire
departiment hose valves for fire fighting operations.
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SMOKE DETECTORS

CODE REQUIREMENT:

5907 (f) Smoke detection: Smoke detection shall be provided as
follows:

t.There shall be an average of one detector per 2500 sg. ft. for

areas with roof/ceilings over 25 feet above an occupied floor.

EXCEPTION: Thermal detectors or cross zone beam detectors where
approved by the Department and Fire Department.

CODE INTENT:

L LA .

The smoke detectors required by this section are intended to cause
automatic activation of the smoke control system. This is nct a
requirement of the UBC. ©Smoke detectors are required in general
areas where the roof or ceiling is over 25 feet because of
potential delays in causing the smoke control system to operate
from sprinkler activation alone.

PROPOSED CONDITION:

The reqguirement for smoke detectors 1in areas where the space 1is
more than 25 feet high affects the Great Hall and Bag Make-Up Level
3, where ceiling heights greatly exceed 25 feet.

In lieu of placing area spot type smoke detectors below the fabric
roof it is proposed that projected beam type smoke detectors be
used, spanning the width of the Great Hall and spaced appropriately
50 feet apart. These detectors can be cross zoned.

Smoke detectors in addition to sprinklers should not be installed

in the 300,000 sg. ft. Bag Make-Up Level 3.
BASIS FOR APPROVAL:

The use of the exception. to 59307 (f) should be permitted, on the
pasis that due to the high ceiling heights concern about smoke

stratification must be considered. The projected beam smoke
detectors would be installed significantly lower than the roof and
consequently would be less prone to problems due to smoke

stratification.
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Also, an important factor that must be considered in locating smoke
detectors 1is their accessibility for c¢leaning, maintenance and
testing. The use of projected beam type smoke detectors is a much
better choice from this standpoint.

In the case of the bag room the problem of unwanted alarms is
much more severe due to the nature of the operations that occur in
the bag make-up room. Unwanted alarms 1in this building severely
compromise the integrity of the building security.
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SMOKE CONTROL

CODE REQUIREMENT:

5907 Smoke Control.

(a) Required. A mechanically operated air-handling system shall
be installed in the main passenger terminal building which will
restrict the smoke to the general area of fire origin and

maintain the exiting system in a condition that is safe for
exiting.

(b) General. The smoke control systems shall be connected to the
smoke detection and/or the automatic sprinkler systems, and

shall automatically operate when either system is actuated.

(e)3. The terminal buildings public circulation area smoke
removal systems shall provide at least 4 air changes per
hour and be zoned consistent with the automatic sprinkler
systems. The smoke removal system shall also be capable
of manual operation from the F. D. Operations Center.

(e)4&5 The tenant space shall be part of a smoke control zone and
shall be sized to exhaust a minimum of 4 air changes per
hour or 20,000 cfm, from each zone, whichever is greater.

{(g)1 The smoke control system shall be arranged to exhaust the

zone of origin at the required rates and all adjacent
zones shall be arranged to supply 100% outside air to
prevent smoke migration to unaffected area.

5908(1i) Zones. Zones for smoke control, sprinklers, detectors,
etc. shall be coordinated to have the same zones or

multiples thereof, not to exceed the maximum area required
by other provisions of this code.

CODE INTENT:

The intent of the smoke control requirements is to 1imit smoke
spread and exhaust smoke 1in the area of fire origin, while
maintaining the tenability of the egress paths. These reguirements
are far in excess of those required by the UBC.
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PROPOSED CONDITION:

A smoke control system will be provided in the terminal building.
The system will be zoned consistent with horizontal and vertical
barriers, automatic sprinkler system zones and fire detection and
alarm zones. Each zone will have the capability to be exhausted
(100% exhaust) or pressurized (100% fresh air supply).

The normal building HVAC system will be used for smoke control
except that dedicated smoke exhaust fans will be provided at the
top supports of the fabric roof structure and for pressurization
fans at stairway and designated hoistways.

A1l smoke control functions will be initiated manually by fire
fighting personnel from the Fire Department Operations Center,
except for pressurization of stairwells and elevator hoistways.

A graphic control panel will be used to identify each zone and
provide the controls so that each zone can be put into exhaust or
supply on an individual zone basis.

BASIS FOR APPROVAL:

The present design of the smoke control system is such that 1t does
not meet minimum air changes per hour in all areas and is activated
manually rather than automatically. However, the proposed design
does meet the intent of the Code by providing a zoned smoke control
system that can easily be operated by the responding Fire
Department and can cause each zone to be put into 100% exhaust or
100% supply. Smoke development models have shown that smoke
control is not a life safety issue, since all the occupants could
leave the terminal before the smoke layer would descend to a 1ife
threatening level.

Smoke development models have shown that smoke control is not a
1ife safety issue, since all the occupants could Teave the
terminal before the smoke level would descend to a 1life threatening

level.
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0

This approach should be acceptable because the primary means for
controlling smoke will be via the building’s automatic sprinkler
system. The sprinkler system, by controlling the size of the fire,
also controls the amount of smoke produced. The smoke contro]
system is a supplementary system which may best be used via manual
controls at the hands of the Fire Department. With automatic
cperation of the smoke control system there 1is concern about
spreading smoke to other zones should the wrong zone automatically
operate. This is most 1ikely to occur at a zone interface. Other
benefits of this system include.

1. Simplifies design and thus improves relijability.

2. Allows Fire Department personnel flexibility to
adjust overall system operations.

3. Normally used HVAC equipment 1is generally more
reliable than dedicated smoke control system that
only require semi-annual inspections and testing.

4, More logical zoning of systems can be provided so
that wall and floor barriers are used to form
natural boundaries of the smoke control system.

5. Manual activation of the smoke control system will
minimize problems associated with false alarms,
particularly disruption of business and potential
for freezing,.
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DRAFT STOPS

CODE REQUIREMENT:

5907 (h) Draft Stops. Draft stops shall be required 1in all
terminal/concourse buildings at the passenger level to
prevent migration of smoke throughout the building. The
draft stops should be of non-combustible materials and
arranged to coincide with smoke control zones.

(h)z. For ceiling spaces, draft stops shall be provided through
the ceiling space from ceiling to structure.

{h)s. Each zone created by the construction of draft stops
shall be mechanically exhausted at 4 air changes per
hour. Exception: For ceilings or roof structures not

at an interface and over 25 feet above the floor at any
occupied space, draft stops shall not be required.

CODE _INTENT:

The intent of this code requirement is to limit migration of smoke
throughout the building.

PROPOSED CONDITION:

It is proposed that no draft stops be provided. In the Great Hall
the fabric roof will provide a natural draft curtained area at each
pole, forming collection points for smoke. At the top of each
pole smoke exhaust fans will be provided. In all other areas of
the building, smoke control systems and sprinkler systems will
Timit smoke spread in lieu of the draft stops.

APPENDIX C



FIRE PROTECTION AND LIFE SAFETY PLAN PAGE 32 - D6456,
LANDSIDE TERMINAL September 27, 19

DENVER INTERNATIONAL AIRPORT

S
0o
s,

BASIS FOR_APPROVAL:

Draft stops or curtain boards are generally provided in conjunction
with smoke and heat vents or with deluge type sprinkler systems.
Because of the size of each draft curtained area, it is unlikely
to expect that ceiling sprinklers would operate any sooner. Other
factors such as room height, fire size, or sprinkler sensitivity
are more important factors. Also, mechanical smoke exhaust is
being provided, therefore, draft curtains in conjunction with smoke
and heat venting is not needed. This is the conclusion that was
made in the Colorado Convention Center.

It also should be noted that in low ceiling height areas, sprinkler

activation will cause the smoke to cool and actually fall down
below the bottom of draft stops rendering them\use?ess.
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BASIS FOR APPROVAL:

Automatic sprinklers should not be required because the covered
roadway is similar to an open parking garage, which by Section 708
and 3803 is not required to be sprinklered. The covered roadway
is open on one side to an adjacent open parking garage.

The roadway will be used exclusively for passenger vehicles and
buses, trucks will not be permitted. With the absence of truck
traffic, hazardous material incidents, that would impact the safety
of the occupants would not be expected.

A similar condition currently exists at Stapleton Airport, which
is not sprinklered, and many other airports around the country.
Sprinklers protecting the roadway would also require a significant
amount of maintenance to keep these dry pipe systems functional.
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OPEN_PARKING GARAGE

CODE REQUIREMENT

3803(a)3 When any portion of a story is more than 75 feet in line
of travel from required window openings, the entire story
shall be provided with an approved fire sprinkler system.
EXCEPTION: Where any portion of a story or tier of an
open parking garage is more than 200 feet from reqguired
openings, an automatic fire sprinkler system shall be
installed throughout that story or tier.

CODE INTENT:

The intent of these code requirements is to require automatic fire
suppression in windowless buildings or in buildings where excessive
distances are required to get to the interior of the building from
the exterior walls. Neither of these conditions is present in the
parking structures adjacent to the landside terminal building.

PROPOSED CONDITION:

The open parking garage should not be provided with automatic
sprinkler systems. Adequate openings will be provided to meet the
code requirement that all areas of every tier be within 200 feet
of the required openings.

Also, it 1is proposed that a special piece of Fire Department
apparatus be provided that can negotiate the low ceiling heights
and turning radius found in the garage.

The code requires the construction of the parking garage to be Type
II-FR. The structure has been upgraded to Type I.

BASIS FOR _APPROVAL:

Parking garage studies have shown that these structures pose a Tow
risk to occupants. Fires, for the most part are confined to the
car of origin and don’t spread any further. The lack of sprinkler
protection does not increase the risk,
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SPECIAL FLOOR OPENINGS

CODE REQUIREMENT:

Table 17-A Type I fire resistive construction, floors-
ceilings/floors requires 2 hr fire rated construction.

CODE INTENT:

The code requires rated fioor congtructjon_for two reasons, to
serve as a fire barrier and to prevent building collapse.

PROPOSED CONDITION:

In several areas of the floor slab which separates the AGT station
from Level 5, glass block is desired so that natural light can
enter. Glass block rated for 45 min opening protection will be
used in addition to locating side wall sprinklers adjacent to the
floor openings, at the AGT Level and 1in the level six flocor
adjacent to the Great Hall.

BASIS FOR APPROVAL:

The glass block will be located above the loading platform only and
the platform will be separated from the tunnel as required by Code.
The use of sidewall sprinkiers and rated glass block should help
protect the glass block from premature failure as a result of a
fire.

The rated glass block and sprinklers will form a protected opening.

Other openings such as the escalator openings between the AGT and
Level 5 will be provided as permitted by Code.
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UNPROTECTED STEEL ROQOF SUPPORTS

CODE REQUIREMENTS:

5803(a)t.b. Main Terminal Building. Where every part of the
structural steel framework for the roof is more than 25 feet above
any occupied level, the roof structure and 1its supports may be
unprotected construction, except for the 25 feet of all support
columns above the occupied level, which shall be fire-rated as
required for the type of construction.

Table 17-A Type I construction. Structural frame requires 3 hr
rated construction.

CODE INTENT:

The basis for the Code to allow unprotected construction when
located over 25 feet above the fleoor below is that the temperatures
at this elevation during most fires will be lower than the criti;ai

steel temperature.

PROPOSED CONDITION:

It is proposed that the fabric roof system and the structural
columns supporting the fabric roof be of unprotected steel
construction, including the first 25 feet of column.

BASIS FOR _APPROVAL:

Automatic sprinklers will be placed at the columns to protect them
against exposure from fire.
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FIRE PROTECTION AND LIFE SAFETY PLAN PAGE 38 - D6456.01
LANDSIDE TERMINAL September 27, 1980
DENVER INTERNATIONAL AIRPORT

CONCLUSIONS

The Fire Protection and Life Safety Plan for the Landside Terminal
is intended to provide a level of fire safety consistent with the
building code requirements of the Uniform Building Code with Denver
Amendments (1880). where strict code compliance could not be
achieved, alternative designs providing an egual level of
protection have been provided.

This Fire Protection and Life Safety Plan is a cooperative effort
between the Project Design Team, the Denver Building Department,
and The Denver Fire Department.

Prepared by:

f‘g‘;:\{l;o C}Q‘;;,C,Q / :;. LT

Brian C. Olgan, P.E. Date

1

Reviewed by :
7/

7
——

" ! .
et >

/James H, Antell, AIA Date

/
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Airport Project

Ontario International Airport

Honolulu International Airport

JFK International Alrport

Houston International Alirport

Austin Airport Expansion

O'Hare International Airport

TWA Terminal at John F. Kennedy
International Airport

Western Alrlines Terminal

#% at Los Angeles
International Airport
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TABLE 1

SUMMARY OF FIRE PROTECTION DESIGN FEATURES - AIRPORIS

Airport Rotunda
Issue Ontario Honolulu CTC JFK Houston
Detection

None

Smoke detéctors in atrium

Atrium smoke
detection by zone.

Smoke detectors in
Elevator Lobby &
Machine Rooms,
buct detectors

Suppression

Fully sprinklered

Fully sprinklered

Fully sprinklered

Fully sprinklered

Smoke Control

None

In atrium

Exhaust at ceiling top
Supply via mech. over 55!

6 AC/hr - 600,000 cf atrium
4 AC/hr if over 600,000 cf

No

Structure acts as

draft curtain, creates
smoke pockets in atrium

None

Station on 3rd level

3 hr. verticle shafts
Sprinklered train enclosure
Trains use internal
combustion engines

2 hr., sprinklered
Tube enclosure of
trains

None

Fmergency Power

Lighting for
emergency exits
and elevators

Bmergency and exit
lighting, hoistway
venting, smoke

control in atrium

APPENDIX C

Fire pumps, alarm
and detection,

smoke exhaust,
Lighting three
elevators,
Communication system

Alarm and detection
Lighting

Elevator
communication



Airport
Issue

TABLE 1

SIMMARY OF FIRE PROIECTION DESIGN FEATURES -~ AIRPORTS

Austin

O'Hare

TWA JEK

western

Detection

Smoke detectors in
Elevator Lobby and
Machine Room only

Duct smoke detectors

Smoke detectors, in
HVAC, electrical
& mechanical rooms

Atrium, mechanical
Elevator Lobby
Concession areas

Suggression

Fully sprinklered

Fully sprinklered

Partially sprinklered
all but terminal and
departure hall

Fully sprinklered
- new and existing

Smoke Control

Not generally
Some areas 6 AC/hr.

HVAC
Automatic shutoff

No

Atrium only- 6 AC/hr.
Draft curtains

None

Glazed partitions,
sprinklered

Design in process
{similar to CIC JFK)

None

Fmergency Power

Alarm & Detection
Smoke exhaust, lighting

Pumps - Alarm & Detection
Lighting

APPENDIX C

Pumps, alarm detection,
lighting, elevator



SUMMARY OF FIRE PROTECTION DESIGN FEATURES

AIRPORTS
Name: Ontario International Airport
Location: Los Angeles Metropolitan Area
Date: 1986
Code Used: 1982 UBC; Title 24 (California State Building Code)

Local Occupancy
Classification: A2.1 - assembly 300 or more
with stage

Locad Facrtor
(Sq.Ft. per Person) 7 to 15

UBC Comparable Occupancy Same
Classification’

Size:
(8q.Ft., No. of Gates)

Height: 2 stories

Construction
Classification: Type I fire resistive

High-Rise: No
Classification:
(Y/N) (Max. Height)
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Ontarior International Airport

Fire Suppression:
Automatic Sprinkler
Deluge System
Standpipes
Water Supply

Detection & Alarm:
Smoke Detection
Actuated by

Automatic Alarm
Audible Voice

Manual Alarm
Warden Phones/Jacks
Stair
Design Basis

Elevator:

Ad jacent Zones
Size of Zone:
Air Changes per Hour

Draft Curtains

Yes
No
No
Number of sources

No

No requirement

No
No

No

No

No
B

o~
113
h
-
Q

No Depth:

APPENDIX C

Page 2 - D6456.01
February 28, 19%0

Not applicable



Ontarior International Airport Page 3 -~ D6456.01
February 28, 18%0

Emergency Power:

Fire Pumps No
Fire Alarm & Detection No
Dedicated Smoke
Exhaust Fans No
Emergency & Exit
Lighting Yes
Elevator lighting only Yes
Exits:
Travel Distance 200 £t. sprinklered; 300 ft. if

last 150 £t. is in rated corridor
Use of Horizontal Exits 2 hr. walls
(Low to High Hazards)
Ccecupancy Separations: 3 hr. between assembly (A2.1) and

gas service stations (B-1)

1 hr. between gas station (B-1)
and retaurant, retail, office (B-2)

1 hr. between (B-2) and (AZ.1)

Exit Discharge (To What) Stairs to exterior directly
Delayved Egress/Special

Hardware panic hardware
ARrea of Refuge Not required in fully sprinklered
buildings
AGTS:
Transition to Terminal Not applicable

Fire Department Access:
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SUMMARY OF FIRE PROTECTION DESIGN FEATURES

AIRPORTS
Name: Honolulu International Airport Terminal
Location: Honolulu, Hawaii
Date: 1989
Code Used: UBC 1988; Honolulu Bullding Code (UBC 198%): NFPA

101 - 1988; NFPA 130 -~ 1988; NFPA 416 - 1987: NEC
1987; Honolulu Fire Code (UFC 1985%)

Local Occupancy
Classification: UBC A-2.1l(Assembly Sub-Class A)
(NFPA)

Load Factor 7 to 15
(8q.Ft. per Person)

UBC Comparable

Occupancy
Classification A-2.1
Size:
(8q.Ft., No. of Gates) 14 gates total; 9 this phase: jumbo
jets
Height: 2 stories with basement
Ride station on 3rd level
Construction
Classification: UBC Type I Type I1(332) - NFPA
High-Rise: Not applicable

Classification:
(Y/N) (Max. Height)

Atrium Reguirements: Minimum opening width 20 ft.

Minimum opening 400 sq. ft.

Travel distance of 100 ft.

Maximum combustible load = 9,000 BTU
per pound

Openings of fixed glazing 3/4 hr.
construction, maximum of 25% of
wall, tempered glass in gasketed
frame with sprinklers on both sides
of glass where walking surfaces are
present.
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Honolulu International Airport Terminal Page 2 - D6456.01
March 1, 199%0

Fire Suppression:

Automatic Sprinkler Yes
Deluge Gystem No
Standpipes No
Water Supply public or

private sources
sprinkler demand, plus
500 gpm for hose streams

Detection & Alarm:
Smoke Detection In atrium, detectors are placed on
ceiling, around perimeter, and
under projections

Actuated by Sprinklers, smoke detectors or
manual by fire department

Automatic Alarm No
Audible Voice No
Manual Alarm Yes
Warden Phones/Jacks No
Smoke Control: In atrium may be integrated with

other air-handling systems

Atrium: Smoke exhaust via openings at ceiling, minimum height
of top of highest level of doors in atrium.

Air supply via gravity if building height is 5§
or less, mechanical if over 55 ft.

Alr volume 6 AC/hour in 600,000 cubic ft. atrium.
4 AC/hour in atriums over 600,000 cubic ft.

Tenant spaces separated from atrium by walls or
glazing may have supplemental air introduced at upper
levels.

Pressurization:

Stair No
Design Basis At this time, design is in
schematics
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Honolulu International Airport Terminal Page 3 - D6456.01
March 1, 1990

Elevator: No
Adjacent Zones No
Size of Zone: (s.f., c.£.)

Air Changes per Hour

Draft Curtains No Depth: not applicable

Emergency Power:

Fire Pumps No

Fire Alarm & Detection No

Dedicated Smoke

Exhaust Fans No

Emergency & Exit

Lighting Yes

Elevator Yes -~ Holstway venting

Two-way communication between elevator and point outside
hoistway.

Smoke control system in atrium.

Exits:
Travel Distance 200 ft., sprinklered; 300 ft. if last 150
fr. is l-hr. corridor.

Use of Horizontal Exits - May be used as an exit to
accommodate up to 1/2 total occupant load.
(Low to High Hazards)
Exit Discharge (To What)
a. Main exits, in assembly occupancies must
connect and discharge thru a continuous and
unobstructed means of egress to a public way.

b. Side exits: discharge to public way.
¢c. Horizontal exits: discharge 1/2 the occupant

lcad to minimum of 3 sq. ft. of net clear
floor area per occupant exiting.
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Honolulu International Airport Terminal Page 4 - D6456.01
March 1, 1990

Delayed Egress/Special Push pad panic hardware, 15 lbs

Hardware: opening force, in assemblies over 500
persons.
Area of Refuge No
AGTS
Transition to Terminal Ride stations on 3rd level via
verticle shafts of 3 hr.
construction.
Fire Department Access: on grade apronway

APPENDIX C



SUMMARY OF FIRE PROTECTION DESIGN FEATURES

AIRPORTS

Name: Rotunda Building
Central Terminal Complex
JFK BAirport

Location: New York
Date: 1989
Code Used: New York City Building Code, 1988, Title 27

Local Occupancy Classification: Terminal F-3 (Assembly)
Load Factor (8q.Ft. per Person) Peak passenger load of
9,810 people, at one time, for entire building.

UBC Comparable

Cccupancy

Classification A-2.1 Assembly., no stage,
300 persons or more

Size: 780" x 645

(No. of Gatesg) 1.3 million, no gates

Height: 19%' level 6 @ 81"

Construction

Clagsification: 1C

High-Rise:

Classification: no

(Y/N)(Max. Height) 75!
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Rotunda Building - Central Terminal Page 2 - D6456.02

Complex - JFK Airport

Fire Suppression:
Automatic Sprinkler
Deluge System
Standpipes

Water Supply

Detection & Alarm:
Smoke Detection
Actuated by

Automatic Alarm
Audible Voice

Audible Voice

Manual Alarm
Warden Phones/Jacks

February 28, 1990

Yes - same system as standpipe

No

Yes -~ gsame system as AS, 12% ft.
hose and 20 ft. stream

Number of sources - two automatic

starting elective fire pumps

Yes. identify by zone
Beam - in vaulted ceiling
space

fire alarm system to monitor all,
with Fire Command Station

Yes
No

Sprinkler valve supervisory switches

Smoke Control:
Pressurization:
Stair
Design Basis

Elevator:

Adjacent Zones
3ize of Zone:
Air Changes per Hour

Draft Curtains

No

No

No
(s.£., c.£.)

No Depth:

12 or 16 pods, natural draft
curtains @ structure itself 2-4°
deep pocket.
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Rotunda Building - Central Terminal Page 3 - D6456.02

Complex - JFK Ailrport

Emergency Power:
Fire Pumps
Fire Alarm & Detection
Dedicated Smoke
Exhaust Fans
Emergency & Exit
Lighting
Elevator

February 28, 1990

Yes
Yes

Yes

Yes
Yes - at least 3

Emergency Communication System

Exits:
Travel Distance

Use of Horizontal Exits
(Low to High Hazards)

Exit Discharge (To What)

Delayed Egress/Special
Hardware
Area of Refuge

AGTS:
Transition to Terminal

Fire Department Access:

200 ft. (D-2), 180 ft. (office)
300 f£t. (unoccupied)

Elevator lobbies - 3,000 sg. £t.,
through H.E. to parking

Most vertical exits discharge
directly outside. One stairway
exits to arrival/departures lobby
- then 2 exit choices within 50 £t.

No

2 hour tube, sprinklered and
exposed to air., sprinklers at
openings metal doors or approved
glass

Provided at north & south from high occupancy vehicle
roadways through garages to elevator lobbies.

Upon smoke detection - elevators return to Floor 1,
available for use by fire department.

Four elevators serve all floors, available for use by

fire department
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SUMMARY OF FIRE PROTECTION DESIGN FEATURES

AIRPORTS

Name: Houston Intercontinental Airport
International Terminal

Location: Houston, Texas

Date: 1989

Code Used: Houston Building Code - 198%

State Handicap Requirements

Local Occupancy
Classification:

Load Factor
(8g.Ft. per Person)

UBC Occupancy
Classification:

Size:
(8q.Ft., No. of Gates)

Height: Approximately 56°
121 floor level.

Construction
lassification:

High-Rise:
Classification:
(Y/N)(Max. Height)

A-2.1 Assembly, no stage, 300 or
more persons

UBC

Adding 11 gates for jumbo jets

plus penthouse. Roof is 22' above

Type I

maximum
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Summary Of Fire Protection Design Page 2 - D64%6.01

Design Features - Airports February 28, 19%0
Fire Suppgession: Fully sprinklered
Automatic Sprinkler Yes not req'd but will be provided

except in main entrance lobbies,
which have glass ceiling, over
drive areas, and pedestrian
connection between terminal C
and new international terminal

ﬁ Deluge System No
i Standpipes Yes
; Water Supply Number of sources

Bulk sprinkler 0.16 gpm supply of water to all levels
above 121 level.

Detection & Alarm:
Smoke Detection yes, elevator lobbies and machine rooms
Actuated by

Automatic Alarm - automatic wateflow/sprinkler alarm regquired
Audible Voice - duct detector, fire department communication.

Manual Alarm No
Warden Phones/Jacks No
Public Address voice

Smoke Control: not reguired
Presgsurization:
Stair No
Design Basis

Elevator: No
adjacent Zones No
Size of Zone: (s.f., c.£.)

Air Changes per Hour

Draft Curtains No Depth:
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Summary Of Fire Protection Design Page 3 - D64%6.01
Design Features - Airports February 28, 1990

Emergency Power:

Fire Pumps No
Fire Alarm & Detection Yes
Dedicated Smoke
Exhaust Fans No
Emergency & Exit
Lighting Yes
Elevator Yes - communication & signaling
devices
Exits:
Travel Distance 200!
Use of Horizontal Exits maximum of 50% of required exits

not applicable
{Low to High Hazards)
Exit Discharge {(To What) 3 8q £t of net clear floor per
ambulatory occupant
Delayed Egress/Special

Hardware
Area of Refuge No
AGTS:
Transition to Terminal Not applicable
Fire Department Access: To front along normal public ways

and from apron.
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SUMMARY OF FIRE PROTECTION DESIGN FEATURES

AIRPORTS

Name: Austin Airport Expansion

Project Status: (on hold anticipating
construction of new facility at abandoned
Berkstrom Air Force Base) preliminary design
development phase

Location: Austin, Texas
Date: 1987
Code Used: UBC 198%, UFC 1985

tate Handicap Requirements

Local Occupancy
Classification: A-2.1 Assembly w/stage,
300 people or more

Load Factor
(Sqg.Ft. per Person) 7

UBC Comparable
Cccupancy
Classification same

Size:

(Sq.Fr., No. of Gates) adding approximately 9 gates
264,000 sq. ft. additions,
renovations and existing building.

Height:

Construction )

Classification: Recommended Type II FR for expansion:
Type II N for existing

High-Rise

Classification: Not applicable

(Y/N)(Max. Height)
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Summary Of Fire Protection Design Page 2 - D645%6.01

&

Design Features - Airports March 1, 1990

Fire Suppression:

Automatic Sprinkler Yes light hazard at 0.10 gpm/sf
Ordinary hazard at 0.16/sf,
gpm/, sf, 130 sf spacing
ordinary hazard 2 - 0.19 gpm/
sf, 130 sf spacing

Deluge System No
Standpipes Yes
Water Supply Number of sources

City water to accommodate sprinkler demand plus 100 gpm

for hose stream 500 gpm at 65 psi at highest standpipe
outlet.

Detection & Alarm:
Smoke Detection Not required by Code. Provided in

elevator lobbies and machine rooms.
Actuated by

Automatic Alarm Automatic sprinkler alarm where more than
100 sprinklers

Public address, and one way communication
system with control facility.
Budible Voice

Manual Alarm No, maybe in existing
Warden Phones/Jacks Yes

Two way fire department communication - with elevator and

fire department connection locations. Not required, but
will provide.

Smoke Control:
Pregssurization: Not required
Stair No
Design Basis

Elevator: No
Adjacent Zones Yes public areas, fan zones same
as detection zones
Size of Zone: (s.£., ¢c.f.)
Alr Changes per Hour 6

Manual controls

Draft Curtains No Depth: Not applicable
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Summary Of Fire Protection Design Page 3 -~ D6456.01

Design Features - Alrports

Emergency Power:

Fire Pumps

Fire Alarm & Detection

Dedicated Smoke
Exhaust Fans

Energy & Exit

Lighting

Elevator

Smoke Control Systems

Exits:
Travel Distance

Use of Horizontal Exits
(Low to High Hazards)
Exit Discharge (To What)

Delayed Egress/Special

Hardware
Area of Refuge

AGTS:
Transition to Terminal

Fire Department Access:

March 1, 19%0

Emergency Generator
No
Yes

Yes

Yes
Yes - communication, controls,
illuminacion and devices.

fire zone and illumination of
of each adjacent

simultaneocusly

150 - non-sprinklered, 200'
sprinklered, 300' if sprinklered
and last 150 is 1 hour
construction.

2 hours with 1.5 hour openings,
maximum of 50% of required exit
width and capacity

provide minimum of 3 sq ft per
occupant from horizontal exits

yves - existing in
No not required

not applicable

vehicles access at east/west ends
firemen access via main entrance
on south side ground floor
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SUMMARY OF FIRE PROTECTICN DESIGN FEATURES

ATIRPORTS
Nanme: O'Hare International Terminal
Location: Chicago, IL
Date: 1890
Code Used: Chicago Building Code July 1988,

O'Hare Design and Construction Standards,
Illinois Accessibility Standard 1990

NFPA 130
Local Occupancy Classification: Cl Assembly
Load Factor (5q.Ft. per Person) 15

UBC Comparable

Occupancy

Classification A-2.1 Assembly

Size:

(8q.Ft., No. of Gates) 20 gates

Height: Most of roof is 35*' upper Lower Roadway Level

portion of arched roof over ticket lobby is 8%',

Construction

lassification: Type IB, fire resistive
High-Rise: No
Classification:

(Y/N)(Max. Height) 80"
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Summary Of Fire Protection Design Page 2 ~ D6456.01
Design Features - Alrports February 28, 1990

Fire Suppression:

Automatic Sprinkler Yes

Deluge System No

Standpipes Yes - 100' hose and 30' water

stream

Water Supply Number of sources -~ 2 pumps

Detection & Alarm:

Smoke Detection yes, in HVAC ducts, and non-sprinklered
electrical equipment and elevator machine
rooms

Actuated by Spot

fire alarm inputs - waterflow indicators in
sprinkler zone, dry pipe sprinkler system pressure
switch, heat and smoke detectors by zone, duct
smoke detectors

Automatic Alarm
Audible Voice -~ one way volice via public address system
Fire Command Center - annunciation and supervision, system
CRT display and printer

Manual Alarm Yesg
City fire alarm box 100" of main
entrance

Warden Phones/Jacks

No

Smoke Control: HVAC automatic shut off

Pressurization:
Stair No
Design Basis

Elevator: No
Adjacent Zones No
Size of Zone: {(s.f., c.£.)

Air Changes per Hour

Draft Curtains No Depth:
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Summary Of Fire Protection Design Page 3 - D6456.01
Design Features - Airports February 28, 1990

Emergency Power:

Fire Pumps Yes
Fire Alarm & Detection Yes
Dedicated Smoke

Exhaust Fans No
Emergency & Exit

Lighting Yes
Elevator No

Fire Command Center

Dry pipe sprinkler system air maintenance compressors

Exits:
Travel Distance 300' -~ assembly with sprinkler:
non-assembly 22%°¢

Use of Horizontal Exits - ves, lower level
~ 2 hr., 1 1/2 hr. doors
(Low to High Hazards)
Exit Discharge (To What)

Delayed Egress/Special - Exit stairwell and secure door

Hardware unlocking system controls at fire
command center

Area of Refuge Yes - 10 square feet in each

exit stair on on a level
of discharge

AGTS:

Transition to Terminal AGT station open and
accessible to ticket lobby; AGT guideway
separated from Meeter and Greeters lobby
and from AGT platform by glazed partitions.

AGT Station and Guideway sprinklered.

Fire Department Access:
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SUMMARY OF FIRE PROTECTION DESIGN FEATURES

ATIRPORTS
Name: TWA Terminal at JFK Airport
Location: New York City
Date: 1990
Code Used: New York City Building Code, 1989-1990
Title 27
Local Occupancy
Classification: F3 Assembly
Load Factor
(Sq.Ft. per Person)
UBC Comparable
QOccupancy
Classification A-2.1 Assembly
Size:
{(Sq.Ft., No. of Gates) Approximately $00,000 sg. £t.
Height: Approximately 40"
Construction
Classification: IC non-combustible, or better
sprinklered
High-Rise: Not applicable

Classification:
(Y/NY(Max. Height)
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Summary Of Fire Protection Design Page 2 - D645%56.01
Design Features - Alrports March 1, 1990

Fire Suppression:
Automatilic Sprinkler Yes all but terminal & departure
hall public areas not

required recommended
basement baggage conveyor

Deluge System No
Standpipes Yes
Water Supply Number of sources

2 fire pumps to
meet sprinkler
demand plus 1,000
gpm hose streams

Detection & Alarm:
Smoke Detection in HVAC and electric switchgear
and mechanical
equipment rooms.

Automatic Alarm
Audible Voice and visual - ves

Manual Alarm Yes
Warden Phones/Jacks

Fire Command Station
Auxiliary Annunciation Panel
Waterflow indicators

Smoke Control:
Pregsurization:
Stair No
Design Basis

Elevator: , No
Adjacent Zones No
Size of Zone: (s.£., c.£.)

Air Changes per Hour

Draft Curtains No Depth: Not applicable
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Summary Of Fire Protection Design Page 3 - D6456.01
Design Features - Airports March 1, 1990

Emergency Power:

Fire Pumps Yes Recommends emergency power
for fire protection
systems and emergency
and exit lighting

Fire Alarm & Detection Yes
Dedicated Smoke

Exhaust Fans No
Emergency & Exit

Lighting Yes

Elevator Yes

Exits:

Travel Disgtance 100" - assembly., 200' business. 150

industrial and storage

Use of Horizontal Exits No
(Low to High Hazards)

Exit Discharge (To What) to outside, except in upper level
Terminal B discharge to sprinklered
pathway through lower level and
then to outside

Delayved Egress/Special - panic hardware to sprinklered
Hardware
Area of Refuge No
AGTS:

Design in process; no recommendations vyet

Fire Department Access:

Design in process; no recommendation yet
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SUMMARY OF FIRE PROTECTION DESIGN FEATURES

AIRPORTS
Name: Western Airlines Terminal #5
Location: Los Angeles, California
Date: 1986
Code Used: Los Angeles City Building Code

UEC with amendments & page design criteria
for airports

Local Occupancy
Classification: Cl Assembly

Load Factor
(Sq.Ft. per Person) 15

UBC Comparable
Occupancy
Classification ‘ A-2.1 Assembly

Size:
(Sqg.Ft., No. of Gates)

Height: Most of roof is 3%' above Lower Roadway Level
portion of arched roof over ticket lobby is 85',

Construction
Classification: Type I
High-Rise: Not Applicable

Classification:
(Max. Height)

Airport Criteria
FD Communication
Exterior Exit door
Concourse as Corridor
Seats open to Corridor
restrict combustibles
occupancy load-very high
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Summary Of Fire Protection
Design Features - Airports

Fire Suppression:
automatic Sprinkler

Deluge System
Standpipes
Water Supply

Detection & Alarm:
Smoke Detection

Design Page 2 - D6456.01
March 1, 1990
Yes entire building, including

existing zone: 52,000 sq. ft.

No existing zone:
No - 100!

52,000 sf
hose and 30' water
stream

Number of sources - 2 pumps

elevator lobbieg for elevator recall,
concession areas,
devices or doors,

to release hold open
atrium to initiate smoke

control in mechanical equipment area

Audible Voice

One way public address to elevators and
lobbies,

corridors, stairways and all

rooms over 50 occupants

Audible Voice

One way public address to elevators and lobbies,

corridors,
occupants

Manual Alarm
Warden Phones/Jacks

Warden Phones/Jacks
Alarm

Smoke Control:
Pressurization:
Stair
Design Basis

Elevator:
Adjacent Zones
Size of Zone:

Air Changes per Hour

Draft Curtains

stalrways and all rooms over 50

Yes manual pull stations
pull stations, stair
exits, exterior every
200!

Fire Control Station

Fire Control and Airport Master
control sound and zone or general
alarm, waterflow and trouble
signals annunciated by zone

No

No

Yes Atrium 3 interconnected
lobby areas

(s.f£., c¢.£.)

6

Yes Depth: NA
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Summary Of Fire Protection Design Page 3 -~ D6456.01
Design Features - Airports March 1, 1990

Emergency Power:
Fire Pumps
Fire Alarm & Detection
Dedicated Smoke
Exhaust Fans
Emergency & Exit
Lighting
Elevator

Fire Command Center

Dry pipe sprinkler system air maintenance compressors

Exits:
Travel Distance LA not accept: quasi atrium w/3 levels~
code modifications obtained
Use of Horizontal Exits
Low to High Hazards
Exit Discharge (To What) 100% exit to roadway

Delayed Egress/Special -~ 50% exit to apron
Hardware
Area of Refuge Yes/No - 10 square feet in each

exit stair on on a level
of discharge

AGTS
Transition to Terminal

Not applicable
Buses stop curbside along 2
level circulation roadway.

AGT station and guideway sprinklered.

Fire Department Access:
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FEDERICO PERA
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CITY AND COUNTY OF DENVER

DEPARTMENT OF PUBLIC WORKS AIRPORT ENGINEERING OFFICE
) CITY AND COUNTY OF DENVER
STAPLETONINTERNATIONAL AIRP:

— ’/"Cl/'?” Fie# | H MEETING ON ‘ TERMINAL BUILDING, 4TH FLOO
Proiect# 7107 LErreRon | AL CODE RELATED PROCEDURES DENVER, COLORADO 80207
tm Eactum - IN CONJUNCTION WITH (303) 270-1600
e ¥ FIRE ALARM AND DETECTION
Tgﬁiﬁ}ﬁ% - NEW DENVER AIRPORT
I dan < April 30, 1990
- o 3:30 p.m.
3@QL&tﬂ1&h ‘ i: Conference Room # 1
Wtz Y Stapleton International Airport

Attendes: Al Horne Jim Dunlap
Steve Rondinelli Paul Spurgeon
Steve Blessing Tom Hawkins
Rom Cordero Philip Goldrosen

Emil Gadeken

MINUTES

Approved Fire Alarm System The fire alarm system and components

shall be listed, approved, compatible, and electrically

supervised.

Fire Alarm Signaling, shall consist of a horn/speaker and strobe

light as part of the fire alarm system. These horn/speaker and

strobe unit will be the primary notification for the occupants

with any voice announcement on the PA/Emergency Communications

System being secondary. Fire alarm speakers must be listed for

fire service use and in an approved rated enclosure. Strobe

lights must
Chapter 64.
only by the

centinue to

be visible from all areas per Denver Building Code
It is recommended that the strobe lights be placed
exit doors when visible from all areas. Strobes must

flash until the fire alarm system 1s reset.

PA/Emergency Communication System Discussion occurred regarding

the use of digitized public address evacuation system for shared

use by operations, and fire department (with priority to
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emergency and fire department use occurring ). Although some
concerns exist from Building and Fire, this type system should
also be investigated further as a secondary Fire Alarm signaling
system. Fire alarm voice announcements may be made over a
separate PA system. Any automated voice announcement over the PA
system must receive the activation signal from the auxiliary fire
alarm port and not by any direct connection to the Fire Alarm
Control Panel. Prerecorded messages must be approved by the Fire

Department.

Fiber Optics if proposed is to be listed as part of the system.
The Building and Fire Department are willing to review and

possibly approve the use of fiber optics and cable connections

based on ANSI approval.

Smoke Detection Clarification for the use of smoke detection was

provided by the Building and Fire Departments. Smoke detection
is only required in non-pubic, non-sprinklered areas, such as
electrical, communication and elevator equipment rooms. It is
also required in areas with ceiling heights greater than 25'-0".
Since the concourse area is 24'-9" detectors are not required.
Duct smoke detectors are reguired in the mechanical equipment
with remote indicating lights and reset capabilities. These
detectors will activate the smoke control system in a fire
condition.

A system smoke detector is required outside the elevator door at
each level served as well as in the elevator equipment room. A
sprinkler head is reqpired at the top of the elevator shaft but
no detector required.

Fixed Temperature Heat Detectors are required in the trashroons
in addition to automatic sprinkler protection in the room and

trash chute.

UBC Section 3304 references the required installation of an
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gy

automatic extinguisher and detection system throughout a building
when utilizing special security locking devises as proposed at
the new airport. The system previously discussed including a
complete sprinkler system, duct smoke detection and pull stations
meets this intent of the code and would permit the use of these
special devices. The special security doors are to be

automatically released upon the activation of any two fire alarm

devices. Consideration is being given to the fire alarm also
activating with any two fire alarm devices has still required

Fire and Building Department approval. However, the Denver Fire

Department will be notified and respond to the activation any

single alarm device.

Automatic Sprinkler Protection is required in all areas

(including basement)‘eXGept those previously exempted, including

electrical, communication, and elevator equipment rooms.

Unfinished Tenant Areas are required to be protected by

sprinklers and smoke removal. However, areas separated by 1 hr.
construction and having no storage or occupancy may be provided
with only smoke detection. All unfinished tenant areas below
grade (basement) areas are reqguired to be sprinklered regardless
of storage or occupancy.

Leaky Coaxial Cable connected to the central antenna center will

be considered by the Building and Fire Department for emergency
Communication via Denver Fire Department portable radio system,
This may permit the deletion of Firefighter communication system
if approved by the Building and Fire Department. A letter and
request should be formulated for the proposed used of this cable
for agency approval.

Thermistor 9090 coaxial wire proposed by Parsons for use as a

detection device in a preaction sprinkler system in the AGTS
Baggage requires further discussion and development by the
consultant. The Fire Department wants to re-evaluate dry
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sprinkler system response time and water supply prior to approval

of a preaction system.

Security/Fire Alarm Svstem Demo Jim Dunlap is preparing a mock-up

of the security and fire alarm system for Building and Fire

Department review and consideration.

APPROVED: Date
Ciff Hennig, Bldg. Insp.

Date

Paul Spurgeon,Fire Prev.

Date
Ginger Evans, New Denver Airport

K:\51004
SR/egg
cc: Attendees

File 23-5.1

0430MTG.FA
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TABLE 1. DENVER INTERNATIONAL AIRPORT - FIRE MODELLING RESULTS

LEVEL S LEVEL 6
CEILING HEIGHTS 8UFT | 64s5fT | 445 [ 3ee1 | 22 rn
UL"DAFAST FIRE (‘POWTH
SPRK. ACTIVATION TIME (sec.) +1 201 170
PEAK RATE OF hnAT RELEASE (btu/s) 7112 4 552
TOTAL HEAT RELEASED (btu) 474 133 242756
APPROX. TOTAL HEAT AVAILABLE (blu) +2 6321771 323,675
APPROX. TOTAL MASS (Ib.) +3 75 39
APPROX, EQUIVALENT AREA (sq.fi) +4 8 4
MINIMUM SEPARATION (ft.) +5 10 8
FAST FIRE GROWTH
SPRK. ACTWATION TIME (sec.) 815 £19 453 389 526
PEAK RATE OF HEAT RELEASE (blu/s) 29,922 17,106 8,615 6,426 4557
TOTAL HEAT RELEASED (btu) 8,178,626 35351991 1263563 813,925 486059
APPROX. TOTAL HEAT AVAILABLE (biu) 10,904,835} 4,713,599] 1,684,751 1,085,247 648,079
APPROX. TOTAL MASS (b)) 1,268 561 201 129 71
APPROX, EQUIVALENT AREA (sq.ft.) 20t
MINIMUM SEPARATION (i) 11
MODERATE FIRE GROWTH
SPRK. ACTIVATION TIME (sec)) 1626 [ 893 765 637
PEAK RATE OF HEAT RELEASE (btu/s) 29,131 16,521 8,596 6411 4547
TOTAL HEAT RELEASED (btu) 5730,6501 6,7186381 2521446 16242111 069933
APPROX. T< ‘fm HEAT AVAILABLE (bty) 20,974,200] 8958,184] 3,361,928] 2,165,615 1703744
APPROX. TOTAL MASS (Ib.) 2,497 1,066 400 258 154
APPROX, OUV ENT AREA (sq.ft.) 250 107 40 26 15
MINIMUM SEPARATION (1) 21 16 11 10 8

+ NOTES:
. Sprinkier aclivation time based on 212 F, quick response sprinklers
2. hpprox. Total Heol Availoble based on the assumotion
that 75% of the availoble fuel is consumed in recching
the ppok rote of heat relegse.
. Heat of Combustion = 8,400 blu/Ib. (80% cellulosic, 20% hyrdocarbon)
- Fuel Loo:) - light hozard = 10 !b/,a. ‘
- lgnition Flux = 1.78 btu/cq ft-s (20 ;w/qq m.)
Seporation R=[0 / 12 x 314 x 1F ] exp

(S O
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DENVER INTERNATIONAL AIRPORT -~ ULTRAFAST FIRE GROWTH

08-16-1990

FIRE TO DETECTOR ROOM DEVICE

CEILING AXIAL DIST. TEMP . RATING
(ft.) (ft.) ( F) ( F)
81 10.6 70/21.1% 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 30,565 kW

TIME (sec) RHR (kW) JET ( F) HEAD/DET.

0 0 70 70
20 75 72 71
40 300 76 73
60 675 81 77
80 1199 86 82
100 1874 92 88
120 2699 98 94
140 3673 104 100
160 4797 111 107
180 6072 118 114
200 7496 125 121
220 9070 133 129
240 10794 141 137
260 12668 149 144
280 14692 157 153
300 16866 165 161
320 19190 174 170
340 21663 182 178
360 24287 191 187
380 27061 200 196
400 29984 210 206

~==~= DETECTOR ACTIVATION AT 413.5 SECONDS -—===

DENVER INTERNATIONAL AIRPORT - ULTRAFAST FIRE GROWTH

08-16~1990

FIRE TO DETECTOR ROOM DEVICE

CEILING AXIAL DIST. TEMP. RATING
(fr.) (£t.) ( F) (_F)
64.5 10.6 7o/21.17°c 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 17,295 kW

0 0 70 70
20 75 74 71
40 300 79 75
60 675 86 81
80 11998 94 88

100 1874 102 96
120 2699 111 105
140 3673 120 114
160 4797 130 124
180 6072 140 134
200 7456 151 145
220 5070 162 156
240 10794 173 167
260 12668 185 179
280 146592 197 191
300 16866 209 203

me—= DETECTOR ACTIVATION AT 314.1 SECONDS ~—=-
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RTI

(English)
50

( F)

RTI

(English)
50



L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111

L0111

1280 SEC 18,186 7,759,462
1300 SEC 18,759 8,128,900
1320 SEC 19,341 8,509,881
1340 SEC 19,931 8,902,585
1360 SEC 20,531 9,307,187
1380 SEC 21,139 9,723,866
1400 SEC 21,756 10,152,800
1420 SEC 22,382 10,594,170
1440 SEC 23,017 11,048,140
1460 SEC 23,661 11,514,900
1480 SEC 24,313 11,994,630
1500 SEC 24,975 12,487,500
1520 SEC 25,645 12,993,690
1540 SEC 26,325 13,513,380
1560 SEC 27,013 14,046,740
1580 SEC 27,710 14,593,960
1600 SEC 28,416 15,185,200
1620 SEC 29,131 15,730,650 8l
1640 SEC 29,855 16,320,450
1660 SEC 30,587 16,924,890
1680 SEC 31,329 17,544,040
1700 SEC 32,079 18,178,100
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L0111

L0111

L0111

L0111

L0111

L0111

.0111

.0111

L0111

0111

.0111

L0111

-

0111

0111

L0111

L0111

<0111

-

0111

0111

<0111

0111

-

0111

L0111

0111

0111

L0111

L0111

0111

0111

0111

L0111

0111

L0111

620 SEC 4,267 881,814
640 SEC 4,547 969,933 28!
660 SEC 4,835 1,063,735
680 SEC 5,133 1,163,398
700 SEC 5,439 1,269,100
720 SEC 5,754 1,381,018
740 SEC 6,078 1,499,329
760 SEC 6,411 1,624,211 36"
780 SEC 6,753 1,755,842
800 SEC 7,104 1,894,400
820 SEC 7,464 2,040,062
840 SEC 7,832 2,193,005
860 SEC 8,210 2,353,407
880 SEC 8,596 2,521,446 “y. 5
900 SEC 8,991 2,697,300
920 SEC 9,395 2,881,145
940 SEC 9,808 3,073,161
960 SEC 10,230 3,273,523
980 SEC 10,660 3,482,410
1000 SEC 11,100 3,700,000
1020 SEC 11,548 3,926,469
1040 SEC 12,006 4,161,997
1060 SEC 12,472 4,406,759
1080 SEC 12,947 4,660,935
1100 SEC 13,431 4,924,700
1120 SEC 13,924 5,198,234
1140 SEC 14,426 5,481,713
1160 SEC 14,936 5,775,315
1180 SEC 15,456 6,079,219
1200 SEC 15,984 6,393,600
1220 SEC 16,521 6,718,638 645’
1240 SEC 17,067 7,054,509
1260 SEC 17,622 7,401,392
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L0111
.0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
.0111
L0111

0111

1280 SEC 18,186 7,759,462
1300 SEC 18,759 8,128,900
1320 SEC 19,341 8,509,881
1340 SEC 19,931 8,902,585
1360 SEC 20,531 9,307,187
1380 SEC 21,139 9,723,866
1400 SEC 21,756 10,152,800
1420 SEC 22,382 10,594,170
1440 SEC 23,017 11,048,140
1460 SEC 23,661 11,514,900
1480 SEC 24,313 11,994,630
1500 SEC 24,975 12,487,500
1520 SEC 25,645 12,993,690
1540 SEC 26,325 13,513,380
1560 SEC 27,013 14,046,740
1580 SEC 27,710 14,593,960
1600 SEC 28,416 15,155,200
1620 SEC 26,131 15,730,650 8l
1640 SEC 29,855 16,320,490
1660 SEC 30,587 16,924,890
1680 SEC 31,329 17,544,040
1700 SEC 32,079 18,178,100
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MeleeaTE | FIRE._GFROWTH

e s s i ot o S B s s e v, o s s Lo s ol s < o o A e o O s . T S0 i S . 2 ot 20 S S S

CALCULATION OF A T SQUARED FIRE

a%;gix?l téngc RHRO (Btu/s) TOTAL ElgERGY ( BT
L0111 20 SEC 4 30
.0111 40 SEC 18 237
L0111 60 SEC 40 799
L0111 80 SEC 71 1,894
L0111 100 SEC 111 3,700
L0111 120 SEC 160 6,394
L0111 140 SEC 218 10,153
.0111 160 SEC 284 15,155
.0111 180 SEC 360 21,578
L0111 200 SEC 444 29,600
L0111 220 SEC 537 39,398
L0111 240 SEC 639 51,149
.0111 260 SEC 750 65,031
L0111 280 SEC 870 81,222
L0111 300 SEC 999 $9,900
L0111 320 SEC 1,137 121,242
L0111 340 SEC 1,283 145,425
111 360 SEC 1,439 172,627
L0111 380 SEC 1,603 203,026
L0111 400 SEC 1,776 236,800
L0111 420 SEC 1,958 274,126
L0111 440 SEC 2,149 315,181
L0111 460 SEC 2,349 360,143
L0111 480 SEC 2,557 409,150
.0111 500 SEC 2,775 462,500
.0111 520 SEC 3,001 520,250
L0111 540 SEC 3,237 582,617
L0111 560 SEC 3,481 649,779
L0111 580 SEC 3,734 721,914
.0111 600 SEC 3,996 799,200
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DENVER INTERNATIONAL AIRPORT - MODERATE FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (ft.) ( F) (_F)
28 10.6 70/21.1% 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 4,526 kW

o 0 70 70
20 5 71 70
40 19 74 71
60 42 76 73
80 75 79 75

100 117 82 78
120 168 86 81
140 229 89 85
160 300 93 89
180 379 97 93
200 468 1C1 97
220 566 105 101
240 674 110 105
260 791 114 11¢
280 917 119 114
300 1053 123 119
320 1198 128 124
340 1353 133 129
360 1816 138 134
380 1689 143 139
400 1872 149 144
420 2064 154 149
440 2265 159 155
460 2476 165 160
480 2696 170 166
500 2925 176 171
520 3164 182 177
540 3412 187 183
560 3669 183 189
580 3936 189 195
600 4212 205 201
620 4497 211 207

—=== DETECTOR ACTIVATION AT 637.3 SECONDS ~ew-
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RTI

(English)
50



_MoDepAaTE _Tlre.
CALCULATION OF A T SQUARED FIRE

alpha
L0111

L0111
L0111
L0111
L0111
L0111
.0111
.0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
L0111
0111
L0111
L0111
L0111
L0111
L0111
0111
L0111
0111

time

0 SEC

20 SEC

40 SEC

60 SEC

80 SEC

100
120
140
160
180
200
220
240
260
280
300
320
340
360
380
400
420
440
460
480
500
520
540
560
580
600

SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC
SEC

40
71
111
160
218
284
360
444
537
639
750
870
999
1,137
1,283
1,439
1,603
1,776
1,958
2,149
2,349
2,557
2,775
3,001
3,237
3,481
3,734

3,996

APPENDIX C

D -

TOTAL ENERGY (&Tu)

30
237

799
1,894
3,700
6,394
10,153
15,155
21,578
29,600
39,398
51,149
65,031
81,222
99,900
121,242
145,425
172,627
203,026
236,800
274,126
315,181
360,143
409,190
462,500
520,250
582,617
649,779
721,914

799,200



DENVER INTERNATIONAL AIRPORT - MODERATE FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (£t.) ( F) ( F)
36 10.6 70/21.1% 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 6,598 kW

0 0 70 70
20 5 71 70
40 19 73 71
60 42 75 72
80 75 77 74

100 117 80 77
120 168 g2 79
140 229 85 82
160 300 88 85
180 379 91 88
200 468 94 91
220 566 97 94
240 €74 101 98
260 791 104 101
280 917 108 105
300 1053 112 108
320 1198 115 212
340 1353 1i9 116
360 1516 ' 123 120
380 1689 127 124
400 1872 131 128
420 2064 135 132
440 2265 139 136
460 2476 144 140
480 2696 148 145
500 2825 152 149
520 3164 157 154
540 3412 161 158
560 3669 166 163
580 3836 170 167
600 4212 175 172
620 4497 180 177
640 4792 188 181
660 5097 189 186
680 5410 is4 191
700 5733 1s9 196
720 6065 204 201
740 6407 209 206
760 6758 214 211

==~-- DETECTOR ACTIVATION AT 764.7 SECONDS ----
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RTI

(English)
50



DENVER INTERNATIONAL AIRPORT -~ MODERATE FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (£t.) ( F) ( F)
44.5 10.6 70/21.1°C 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 9,068 kW

0 0 70 70
30 1z 72 70
60 42 74 72
g0 96 77 74

120 168 80 77
150 264 83 81
180 379 87 85
210 517 91 88
240 674 95 93
270 854 g9 97
300 1053 104 101
330 1275 108 106
360 1516 113 110
380 1781 118 115
420 2064 123 120
450 2370 128 125
480 26386 133 131
510 3044 138 136
540 3412 144 141
570 3803 149 147
600 4212 155 153
€630 4645 161 158
660 5097 167 164
690 5572 172 170
720 6065 178 176
750 6582 184 182
780 7118 181 188
810 7678 187 154
840 8256 203 201
870 8857 210 207

=== DETECTCR ACTIVATION AT 892.8 SECONDS =m==
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RTI

(English)
50



DENVER INTERNATIONAL AIRPORT - MODERATE FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (ft.) ( F) ( F)
36 10.6 70/21.17% 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 6,598 kW

0 0 70 70
20 5 71 70
40 19 73 71
60 42 75 72
80 75 77 74

100 117 80 77
120 168 82 79
140 229 85 82
160 300 88 85
180 379 91 88
200 468 94 g1
220 566 97 94
240 674 101 g8
260 791 104 101
280 917 108 105
300 1053 i1z 108
320 1198 115 112
340 1353 118 116
360 1516 123 120
380 1689 127 124
400 1872 131 128
420 2064 135 132
440 2265 139 136
460 2476 144 140
480 2696 148 145
500 2825 152 149
520 3164 187 154
540 3412 161 158
560 3669 166 163
580 3836 170 167
600 4212 175 172
620 4497 180 177
6540 4792 185 181
660 5087 i89 186
680 54190 194 191
700 5733 199 196
720 6065 204 201
740 6407 209 206
760 6758 214 211

=== DETECTOR ACTIVATION AT 764.7 SECONDS =~==-~
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RTI

(English)
50



1080
1100
1120
1140
1160
1180
1200
1220

13647
14157
14676
15205
15744
16291
16848
17414

181
194
197
200
203
206
209
213

~—== DETECTOR ACTIVATION AT 1226.2 SECONDS ===
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DENVER INTERNATIONAL AIRPORT -~ MODERATE FIRE GROWTH

08-16-1580
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
{(ft.) (ft.) { F) { F)
64.5 10.6 o117 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 17,295 kW

0 0 70 70
20 5 71 70
40 19 71 71
60 42 73 71
80 75 74 72

100 117 75 74
120 168 76 75
140 229 78 76
160 300 79 78
180 379 81 80
200 468 83 g1
220 566 84 83
240 674 86 85
260 791 88 87
280 917 90 g8
300 1053 92 S0
320 1198 94 92
340 1353 96 94
360 1516 S8 96
380 1689 100 99
400 1872 102 101
420 2064 104 103
440 2265 107 105
460 2476 109 107
480 2696 111 110
500 2925 113 112
520 3164 116 114
540 3412 118 117
560 3669 120 119
580 3936 123 121
600 4212 125 124
620 4497 128 126
640 4792 130 129
660 5097 133 131
680 5410 135 134
700 5733 138 136
720 6065 140 138
740 6407 143 142
760 6758 146 144
780 7118 148 147
800 7488 151 150
820 7867 154 152
840 8256 157 155
860 8653 158 158
880 3060 162 le6l
900 9477 165 163
920 93803 168 166
S40 10338 171 169
960 10783 173 172
980 11237 176 175
1000 11700 178 178
1020 12173 182 181
1040 12655 185 184
1060 13146 188 187

APPENDIX C

RTI

(English)
50



1080
1100
1120
1140
1160
1180
1200
1220

13647
14157
14676
15205
15744
16291
16848
17414

181
154
197
200
203
206
209
213

211

m—=e DETECTOR ACTIVATION AT 1226.2 SECONDS ====—
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.0445
.0445
.0445
0445
.0445
. 0445
.0445
.0445
.0445
0445
. 0445
.0445
L0445
0445

0445

620 SEC 17,106 3,535,199 AT
640 SEC 18,227 3,888,469

660 SEC 19,384 4,264,524

680 SEC 20,577 4,664,075

700 SEC 21,805 5,087,834

720 SEC 23,069 5,536,512

740 SEC 24,368 6,010,823

760 SEC 25,703 6,511,478

780 SEC 27,074 7,039,188

800 SEC 28,480 7,594,667

820 SEC 29,922 8,178,626 el
840 SEC 31,399 8,791,776

860 SEC 32,912 9,434,831

880 SEC 34,461 10,108,500

300 SEC 36,045 10,813,500
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DENVER INTERNATIONAL AIRPORT - MODERATE FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (ft.) ( F) ( F)
81 10.6 70/21.1°¢C 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 30,565 kW

TIME (sec) RHR (kW) JET ( F) HEAD/DET.
0 Q 70 70
40 19 71 70
80 75 73 72
120 168 74 73
160 300 76 75
200 468 79 78
240 674 81 80
280 917 84 83
320 1198 86 85
360 1516 89 88
400 1872 92 91
440 2265 85 94
480 2696 S8 97
520 3164 101 100
560 3669 104 103
600 4212 108 107
640 4792 111 110
680 5410 115 114
720 6065 11ls 117
760 6758 122 121
800 7488 126 124
840 8256 1z 128
880 3060 133 132
G20 9903 137 136
960 10783 141 140
1000 11700 145 144
1040 12655 149 148
1080 13647 183 152
1120 14676 157 156
11e0 15744 161 160
1200 16848 165 164
1240 17990 170 169
1280 19169 174 173
1320 20386 178 177
1360 21640 183 182
1400 22932 187 186
L440 24261 182 191
~-480 25628 156 195
1520 27032 201 200
1560 28473 205 204
1600 29952 210 209

—wemw DETECTOR ACTIVATION AT 1625.9 SECONDS =—=w=-—

APPENDIX C

RTI

(English)
50

( F)



DENVER INTERNATIONAL AIRPORT - MODERATE FIRE GROWTH

08-16-1990

FIRE TO DETECTOR ROOM DEVICE

CEILING AXIAL DIST. TEMP. RATING
£t.) (ft.) ( F) ( F)
81 10.6 70/21.1°2 2.2

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
ETECTOR AND LOCATION DESCRIBED IS 30,365 kW

TIME (sec) RHR (kW) JET ( F) HEAD/DET.
0 0 70 70
40 19 71 70
80 75 73 72
120 168 74 73
160 300 76 75
200 468 79 78
240 674 81 80
280 917 84 83
320 1198 86 85
360 1516 89 88
400 1872 92 91
440 2265 95 94
480 2696 98 97
520 3164 101 100
560 3669 104 103
600 4212 108 107
640 4792 111 110
680 5410 115 114
720 6065 118 117
760 6758 122 121
800 7488 126 124
840 8256 129 128
880 9060 133 132
$20 9903 137 136
560 10783 141 140
1000 11700 145 144
1040 12655 149 148
1080 13647 153 152
1120 14676 157 156
1160 15744 161 160
1200 16848 165 164
1240 17990 170 169
1280 19169 174 173
1320 20386 178 177
1360 21640 183 182
1400 22932 187 186
1440 24261 192 191
1480 25628 196 195
1520 27032 201 200
1560 28473 205 204
1600 29952 210 209

w=-== DETECTOR ACTIVATION AT 1625.% SECONDS ==w-

APPENDIX C

RTI

{English)
50

( F)



o g o ot b nese o onse S U e W T S o S D T W G D W L o T S v R iy

CALCULATION OF A T SQUARED FIRE

alpha time RHR (6Tv/5) TOTAL ENERGY (8T()
.0445 0 SEC 0 0

.0445 20 SEC 18 119

0445 40 SEC 71 949

.0445 60 SEC 160 3,204

0445 80 SEC 285 7,595

.0445 100 SEC 445 14,833

.0445 120 SEC 641 25,632

L0445 140 SEC 872 40,703

.0445 160 SEC 1,139 60,757

.0445 180 SEC 1,442 86,508

.0445 200 SEC 1,780 118,667

.0445 220 SEC 2,154 157,945

.0445 240 SEC 2,563 205,056

.0445 260 SEC 3,008 260,711

.0445 280 SEC 3,489 325,621

.0445 300 SEC 4,005 400,500

.0445 320 SEC 4,557 486,059 z8'
.0445 340 SEC 5,144 583,009

.0445 360 SEC 5,767 692,064

.0445 380 SEC 6,426 813,935 3¢
L0445 400 SEC 7,120 949,333

.0445 420 SEC 7,850 1,098,972

L0445 440 SEC 8,615 1,263,563 Hy G
0445 460 SEC 9,416 1,443,817

.0445 480 SEC 10,253 1,640,448

.0445 500 SEC 11,125 1,854,167

.0445 520 SEC 12,033 2,085,685

.0445 540 SEC 12,976 2,335,716

L0445 560 SEC 13,955 2,604,971

.0445 580 SEC 14,970 2,894,161

.0445 600 SEC 16,020 3,204,000

APPENDIX C



DENVER INTERNATIONAL AIRPORT - FAST

08-16-1990
FIRE TO DETECTOR ROOM
CEILING AXIAL DIST. TEMP.
(ft.) (£ft.) ( F)
28 10.6 ®/21.1°

MINIMUM HEAT RELEASE RATE NECESSARY
DETECTOR AND LOCATION DESCRIBED IS

0 0

20 56

40 112

€0 168

80 336
100 503 1
lz20 671 1
140 $51 1
l60 1230 1
180 1510 1
200 iso1 1
220 2293 1
240 2684 1
260 3187 1
280 3691 1
300 4194 2
320 4809 2

===« DETECTOR ACTIVATION AT 32

FIRE GROWTH

DEVICE
RATING
( F)

212

TO ACTIVATE THE
4,526 kW

70 70
77 72
g2 76
86 80
95 86
02 94
0g 102
20 111
29 120
38 130
49 140
60 151
70 162
82 173
93 185
U4 186
17 208

APPENDIX C

RTI

(English)
50



DENVER INTERNATIONAL AIRPORT ~ FAST FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING

(ft.) (ft.) ( F) ( F)

28 10.6 d/21.1° 212
MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 4,526 kW

0 0 70 70
20 56 77 72
40 112 82 76
60 168 86 80
80 336 95 86

100 503 102 94
120 671 109 102
140 951 120 111
160 1230 129 120
180 1510 1238 130
200 1901 149 140
220 2293 160 151
240 2684 170 162
260 3187 182 173
280 3691 193 185
300 4194 204 196
320 4809 217 208

~=== DETECTOR ACTIVATION AT

326.0 SECONDS w=w-

APPENDIX C

RTI

{English)
50



DENVER INTERNATIONAL AIRPORT -~ FAST FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM
CEILING AXIAL DIST. TEMP.
(fr.) (ft.) ( F)
36 10.6 70/21.1%

DEVICE
RATING
( F)

212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE

DETECTOR AND LOCATION DESCRIBED IS

0 0 70
20 56 76
40 112 79
60 168 82
80 336 89
100 503 95
120 671 101
140 951 109
160 1230 1lle
180 1510 123
200 1801 132
220 2293 140
240 2684 148
260 3187 157
280 3691 166
300 4194 175
320 4809 185
340 5424 194
360 6039 203
380 €766 214

6,598 kW

APPENDIX C

RTI

(English)
50



DENVER INTERNATIONAL AIRPORT - FAST FIRE GROWTH

08~16-1950
FIRE TO DETECTOR ROOM DEVICE
CEILING AXTIAL DIsT. TEMP. RATING
(£t.) (£t.) ( F) ( F)
44.5 10.6 70/21.1°% 212
MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATICON DESCRIBED IS 9,068 kW
0 0 70 70
20 56 75 71
40 112 77 74
60 168 80 77
80 336 86 g1
100 503 g0 86
120 671 95 Sl
140 951 101 S6
160 1230 107 102
180 1510 113 108
200 1801 120 115
220 2293 126 122
240 2684 133 128
260 3187 140 135
280 3691 148 143
300 4194 155 150
320 4809 163 158
340 5424 170 166
360 6039 178 173
380 6766 186 181
400 7493 185 160
420 8220 203 198
440 905¢% 211 2086

—==w= DETECTOR ACTIVATION AT

452.7 SECONDS ===

APPENDIX C

RTI

{English)
50



DENVER INTERNATIONAL AIRPORT -~ FAST FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (£t.) ( F) ( F)
64.5 10.6 7021.17°¢ 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE

DETECTOR AND LOCATION DESCRIBED IS 17,295 kW

0 0 70
20 56 73
40 112 75
60 168 76
80 336 80

100 503 83
120 671 86
140 951 90
160 1230 94
180 1510 98
200 1901 102
220 2293 107
240 2684 111
260 3187 116
280 3691 120
300 4194 125
320 4809 130
340 5424 135
360 6039 140
380 6766 : 146
400 7493 151
420 8220 156
440 5059 162
460 $898 168
480 10737 173
500 11687 179
520 12638 185
540 13589 191
560 14651 197
580 15714 203
600 16776 209

w=== DETECTOR ACTIVATION AT 619.1 SECONDS =~

APPENDIX C

206

RTT

(English)
50



DENVER INTERKNATIONAL AIRPORT -~ FAST FIRE GROWTH

08-16~1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(£t.) (ft.) ( F) ( F)
44.5 10.6 70/21.1°C 212

MINTMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE

DETECTOR AND LOCATION DESCRIBED IS

0 0
20 56
40 112
60 168
80 336

100 503
120 671
140 951
160 1230
180 1510
200 1801
220 2293
240 2684
260 3187
280 3691
300 4194
320 4809
340 5424
360 6039
380 6766
400 7493
420 8220
440 S05¢9

=== DETECTOR ACTIVATION AT

9,068 kW
70 70
75 71
77 74
80 77
86 81
90 86
95 91
101 96
107 102
113 108
120 115
126 122
133 128
140 135
148 143
155 150
163 158
170 166
178 173
186 181
195 190
203 198
211 206

452.7 SECONDS =w=-

APPENDIX C

RTI

(English)
50



S o " o o0 o G . . o Fe <o i o S, Sl . o e e Nl s o o, o o o OO S o . P 4 o O . 255 P Sttt . v .

CALCULATION OF A T SQUARED FIRE

alpha time RHR (BTU/g ) TOTAL ENERGY (®rTa)
L1778 0 SEC 0 0
L1778 20 SEC 71 474
L1778 40 SEC 284 3,793
.1778 60 SEC 640 12,802
.1778 80 SEC 1,138 30,345
L1778 100 SEC 1,778 59,267
.1778 120 SEC 2,560 102,413
.1778 140 SEC 3,485 162,628
L1778 160 SEC 4,552 242,756 28
.1778 180 SEC 5,761 345,643
.1778 200 SEC 7,112 474,133 3¢
.1778 220 SEC 8,606 631,071 H4Y.g'
.1778 240 SEC 10,241 819,302
.1778 260 SEC 12,019 1,041,671
.1778 280 SEC 13,940 1,301,022
1778 300 SEC 16,002 1,600,200 (4.5
1778 320 SEC 18,207 1,942,050
L1778 340 SEC 20,554 2,329,417
.1778 360 SEC 23,043 2,765,146
.1778 380 SEC 25,674 3,252,081
L1778 400 SEC 28,448 3,793,067 g1
.1778 420 SEC 31,364 4,390,949
1778 440 SEC 34,422 5,048,572
.1778 460 SEC 37,622 5,768,780
.1778 480 SEC 40,965 6,554,420
.1778 500 SEC 44,450 7,408,334

APPENDIX C



DENVER INTERNATIONAL AIRPORT ~ FAST FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(ft.) (£t.) ( F) (_F)
81 10.6 vo/21.1C 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE

DETECTOR AND LOCATION DESCRIBED IS 30,565 kW

TIME (sec) RHR (kW) JET ( F) HEAD/DET.

0 0 70 70
20 56 72 71
40 112 73 72
60 168 74 73
80 336 77 75
100 503 79 77
120 671 81 79
140 951 84 82
160 1230 87 85
180 1510 89 87
200 1901 92 90
220 2293 95 93
240 2684 98 96
260 3187 101 99
280 3691 105 103
300 4194 108 106
320 4809 111 109
340 5424 115 113
360 6039 118 116
380 6766 122 120
400 7493 125 123
420 8220 129 127
440 9059 133 131
460 9898 137 135
480 10737 141 139
500 11687 145 143
520 12638 149 147
540 13589 153 151
560 14651 157 155
580 15714 161 159
600 16776 165 163
620 17950 169 167
640 19125 174 172
660 20299 178 176
680 21585 182 180
700 22871 187 185
720 24157 191 189
740 25555 196 194
760 26953 200 198
780 28351 205 203
800 29861 210 208

=== DETECTOR ACTIVATION AT 819.0 SECONDS -=-

APPENDIX C

RTI

(English)
50

( F)



DENVER INTERNATIONAL AIRPORT - ULTRAFAST FIRE GROWTH

08-16-1990
FIRE TO DETECTOR ROOM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(fr.) (ft.) ( F) ( F)
36 10.6 70/21.1°¢ 212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 6,598 kW

0 0
20 75
40 300
60 675
80 1199

100 1874
120 2699
140 3673
160 4797
180 6072
200 7496

—m=ee DETECTOR ACTIVATION AT

70

77

87
100
115
131
147
165
184
203
224
201.3 SECONDS --

APPENDIX C

70
71
78
89
102
118
135
152
171
190
211

RTI

(English)
50



DENVER INTERNATIONAL AIRPORT -~ ULTRAFAST FIRE GROWTH

08-16=-1990
FIRE TO DETECTOR ROOHM DEVICE
CEILING AXIAL DIST. TEMP. RATING
(fr.) (ft.) ( F) { F)
28 10.6 7O/21.1°C 212

MINIMUM HEAT RELEASE RATE NECESSARY TQ ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 4,526 kW

0 0
20 75
40 300
60 675
80 1199

100 1874
120 2699
140 3673
160 4797

—==- DETECTCR ACTIVATION AT

199

170.6 SECONDS —=~w--

APPENDIX C

RTI

(English)
50



O Vo WA B S S e i

CALCULATION OF A T SQUARED FIRE

L e sl s o o o o o, conh Gk R W oK o O A S S WD U O GA AR W AR A SR S SO S W s

a?g?ga time RHROCSTU/S) | TOTAL ENERGY (sva)
L1778 20 SEC 71 474
.1778 40 SEC 284 3,793
.1778 60 SEC 640 12,802
.1778 80 SEC 1,138 30,345
.1778 100 SEC 1,778 59,267
.1778 120 SEC 2,560 102,413
.1778 140 SEC 3,485 162,628
.1778 160 SEC 4,552 242,756 Z&t
.1778 180 SEC 5,761 345,643
.1778 200 SEC 7,112 474,133 3¢
L1778 220 SEC 8,606 631,071 HY. 5
.1778 240 SEC 10,241 819,302
.1778 260 SEC 12,019 1,041,671
.1778 280 SEC 13,940 1,301,022
L1778 300 SEC 16,002 1,600,200 (H.5'
.1778 320 SEC 18,207 1,942,050
.1778 340 SEC 20,554 2,329,417
.1778 360 SEC 23,043 2,765,146
.1778 380 SEC 25,674 3,252,081
L1778 400 SEC 28,448 3,793,067 g1
.1778 420 SEC 31,364 4,390,949
.1778 440 SEC 34,422 5,048,572
.1778 460 SEC 37,622 5,768,780
L1778 480 SEC 40,965 6,554,420
L1778 500 SEC 44,450 7,408,334

APPENDIX C



DENVER INTERNATIONAL AIRPORT - ULTRAFAST FIRE GROWTH

08~16-1990
FIRE TO DETECTOR ROOM DEVICE RTI
CEILING AXIAL DIST. TEMP. RATING )
(ft.) (£t.) { F) { F) (English)
44.5 10.6 ?qyzl.l%; 212 50

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS 9,068 kW

0 0 70 70
29 75 75 71
40 300 84 77
60 675 95 86
80 1198 106 97

100 1874 119 1069
120 2699 133 123
140 3673 147 137
160 4797 162 152
180 6072 178 168
200 7496 194 184
220 S070 211 201

ww=w DETECTOR ACTIVATION AT 232.4 SECONDS —-—w==

APPENDIX C



DENVER INTERNATIONAL AIRPORT -~ ULTRAFAST FIRE GROWTH

08~16~1990
FIRE TO DETECTOR
CEILING AXIAL DIST.
(ft.) (£ft.)
36 10.6

ROOM
TEMP.

( F)
70/21.1%

DEVICE
RATING
( F)

212

MINIMUM HEAT RELEASE RATE NECESSARY TO ACTIVATE THE
DETECTOR AND LOCATION DESCRIBED IS

200

—mee DETECTOR ACTIVATION AT

0

75
300
675
1199
1874
2699
3673
4797
6072
7496

224

6,598 kW

APPENDIX C

201.3 SECONDS =w===

RTI

(
5

English)
0
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PRELIMINARY DESIGH AMALYSIS REPORT DEWNVER IMTERMATIORAL AIRPORT
DESIGH DEVELOPMENT SUBMITTAL TERKINAL COMPLEX
2. DESIGH REQUIREMENTS THE PEREL GROWP

Waiting Time at Barriers:

Wy =W, - W '

f 2 1 . . .
W, = Concourse Occupant Load / Barrier Exit Capacity
W, = 1734 divided by 750 = 2.31
We = 2.31 - 2.75 = ¢

Waiting Time at Concourse Exits

W, = W; - Max. (W, or W,) i )

W; = Concourse Occupant Load / Concourse Exit Capacity
= 1734 divided by 750 = 2.312

W, = 2,312 - 2.31 = 0.001

Total Exit Time = T + W_ + W, + W, ‘
= 2.70 + 0.05 + 0 + 0 = 2,75 Mins < 6 Mins.

ISSUED: April 9, 1990 REVISED (0):
2-48
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PRELIKIKARY DESIGH AMALYSIS REPORT DENVER IHTERBATIOHAL AIRPORT
DESIGH DEVELOPMENT SUBMITTAL TERMINAL COMPLEX
2. DESIGH REQUIREMENTS THE PEREZ GROLP

3) TEST NO. 2, EVACUATE PLATFORM TO POINT OF SAFETY < 6 MIN.:

a) Arrival
Waiting Time at Platform
WP = (W, - T,)
WP = 1.47 Min. - 1.01 Min. = .46 Min.
Concourse Occupant Load = Platform Occupant Load -
(W, x Emergency Exit Capacity, Barriers)
C.O0.L. = 440 =~ (1.47 x 200) = 146

Total Concourse Occupant Load = Concourse Load (Arrival)
+ Concourse Load (Departure) = 440 + 1734 = 2174,

Waiting Time at Barriers:

We = (W, = W)

W, = Concourse Occupant Load / Barriers Exit Capacity
W, = 440 divided by 147 = 2.99 Min.

W, = 2.99 = 1.47 = 1.52 Min.

Walting Time at Concourse Exits:

(Wy - Max. [W, or W,])

3 Concourse Occupant Load divided by Concourse
Exit Capacity = 440 divided by (200) = 2.20

W, = 2.20 - 2.99 = 0

[~

¥,
o

Total Exit Time

=T+ W + W
= 1.01 + .46 + 1.52 =

+ %

-+
-

b) Departure

Waiting Time at Platform Exits:

W (Wy = Ty)

Wy 2.75 - 2.70 = 0.05

Concourse Occupant Load = Platform Occupant Load
- (W, ¥ Emergency Stair Capacity)

C.O0.L. = 1734 - (2.75 » 0) = 1734 Persons

ISSUED: April ¢, 1990 REVISED (0):
2-47
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PRELIMINARY DESIGH AMALYSIS REPORT DENVER INTERMATIONAL AIRPORT

DESIGH DEVELOPHENT SUBKITTAL T
2. DESIGH REQUIREMEMTS

Barriers (Magnetometers)

Capacity
No. Lanes Per Lane PPM
10 1 1/2 (36%") 50 , 750

Walking Time for Longest Exit Route:

Center of Platform to Atrium Level

ERMINAL COMPLEX
THE PEREZ GROUP

Horizontal Distance = 426 divided by 200 = 2.13 Min.
Vertical Distance Up = 20 divided by 35 = _.57 Min.
Total = 2.70 Min.

C. Population

1. Arrival 440 Occ.
2. Departure 1,734 Occ.

Source: Lea and Elliot, Transportation Engineers
Report November 1983, Revised January, 1989

2) TEST NO. 1, EVACUATE PLATFORM , < 4 MINUTES

W, (Time to clear Platform) = Platform Occ. Load
Platform Exit Cap.

a) Arrival

W,, = 440 divided by 300 = 1.47 Min. < 4 Min.

b) Departure

Wi = 1734 divided by 630 = 2.75 Min. < 4 Min.

ISSLED: April 9, 1990
2-46
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PRELINIMARY DESIGH AMALYSIS REPORT
DESIGH DEVELOPHMENT SUBMITTAL
2. DESIGHN REQUIREMENTS

DEMVER [TMTERMATICMAL AIRPORY
TERMIKAL COMPLEX
THE PEREZ GROUP

C. AGTS PLATFORM EXIT CALCULATIONS

Per NFFA 130.
Considered as 3 platforms (side platforms identical).

1) ESTABLISH CRITERIA -~ PPM AND WALKING TIME FOR LONGEST EXIT PATH

A) Arrivals (Side Platform)

Capacity
Element Direction Ho. Lanes Per Lane PPM
Stairs Down 2 2 40 160
Escalators Up 2 2 35 140
Total ‘ 300
Barriers

Capacity
Element No., Lanes Per lLane PPM
Doors (3'-10") 2 Z 50 200

Walking Time For Longest Exit Route:

Center of Platform to aAtrium Level

Horizontal Distance = 88' divided by 200 PPM = .44 Min.
Vertical Distance = 20' up divided by 35 PPM = .57 Min.

Total = 1.01 Min.

B) Departure (Center Platform)
Capacity

Element Direction No. Lanes Per lLane PPM
Stairs Up 2 5 (9t'-6%") 35 350
Escalators Up 4 2 35 280
Total 630
ISSUED: April 9, 1990 REVISED (0):
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PROJECT

DIA Landside Terminal Complex
Code Issues Review Meeting No. 2

Location City Office Building - Denver Building Department

AUTHOR

PRESENT

Joseph Solomon
John Salisbury

John Salisbury-a::?%

8908-E121
CWF.5628

PROJECT NO
FILE NO. 104
DATE OF MEETING 3/ /91

DATE PRINTED

Emil Gadeken New Denver Airport Office 03/17/91
Steve Rondinelli Denver Fire Department

Paul Spurgeon Denver Fire Department

Pete Bemelen Denver Building Inspection Department

Marshall Ashmann Denver Building Inspection Department

Eric Nelson Abeyta Engineering Consultants, Inc.

Bob Jacobsen C.W. Fentress J.H. Bradburn and Associates, P.C.

Thom Walsh C.W. Fentress J.H. Bradburn and Associates, P.C.

C.W. Fentress J.H. Bradburn and Associates, P.C.
C.W. Fentress J.H. Bradburn and Associates, P.C.

The purpose of the meeting was to discuss outstanding code questions.

OLD

BUSINESS

None

NEW BUSINESS

ACTION

2.1 Fire sprinklers need to be provided wherever utilitv piping ~ Fire sprinklers to be provided
and conduit lines run through the AGTS crawlspace, on a2 at
separate zone from that of the AGTS fire sprinkler system.  utility piping in AGTS
This applies to the communication cable tray carrving teflon  crawlspace.
coated cabling through the crawlspace at the south end of
the building.

2.2 The Architect will investigate the need to provide freeze  Architect to consult Mechanical
protection for the fire sprinkler system in the AGTS  Engineer on fire sprinkler
crawlspace with the Mechanical Engineer. freeze protection.

2.3 Pete Bemelen stated that drains should be provided under  Drain to be provided under
piping crossing through the crawlspace. Currently, drains  utility piping in AGTS
are 10 be provided in the North AGTS Tunnel running crawlspace.
under the Concourses.

COPIESTO: Those Present; S. Jack/BLAK:; C. Szynskie/ROOS; Page 1 ¢f 3
M. Abeyta/ABEY; C. Kilper/HEIT; P. Benefield/TRA;
B. Probst, M. Winters, R. Root, J. Mousseau, M. Gengler,
J. Kudryeki, B. Chaffee /CFIBA
The above represents our understanding o subiects discussed. decisions reached and aclion (o be taven. If any ftems @re Aol 10y our unaerstanding piease advies (s office
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DIA Landside Terminal Complex
Code Issues Review Meeting No. 2
March 13, 1991

Page Two

2.4

8]
LAy

)
.
.

The exit door from the AGTS walkway to the AGTS
arrivals platform which provides 3’-4" clear from the wall to
the edge of the walkway before turning into the doorway
was discussed and approved.

The Architect will provide a set of overall plans showing
proposed locations for fire extinguishers to the Fire
Department for their review. Extinguishers will be located
in each Fire Valve Cabinet and within a 75’-0" radius of
each other, In public areas extinguishers should be placed
behind counters and out of reach of the general public.

Eighteen inch czep draftstops in accordance with NFPA 13,
Section 4-4.7.2.3 (see atiached letter from Jeff Hillary to
John Salisbury, dated 2/22/91) will be provided at all
escalator and baggage conveyor floor openings.

There is no requirement for a one-hour separation at the
partition separating the Rental Car Offices from the Lobby
space. Sprinklerheads being provided at the Exterior lobby
wall should be the directional type (both sides of wall).

The exterior walls, floor and roof of the Main Terminal
Level 7 Fan Rooms shall be of 2-hour fire resistant
construction.

The Elevator Machine Rooms at the Roof Level may have
non-rated, non-combustible wall and roof structures.

The location of fire valve cabinets in the Main Terminal was
reviewed and approved. (Valve cabinets will be located
within ten feet of all exit stair enclosures.)

The mechanical ductwork servicing the AGTS Platforms
must be fitted with 1% hour dampers as the ductwork passes
through the 2-hour walls required at the Level 4. The
Mechanical Room will be treated as an extension of the
supply shafts.

Electrical wiring may be run in the AGTS Tunnels in thin
wall EMT conduit.

APPENDIX C
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INFO.

INFO.

INFO.

INFO.

INFO.

INFO.

INFO.



DIA Landside Terminal Complex
Code Issues Review Meeting No. 2
March 13, 1991

Page Three
ACTION

2.13  The ceiling enclosure of the Level 6 Retail spaces shall be  INFO.
of non-combustible construction.

' The curbside baggage system enclosure will be of non- INFO.

" combustible construction and will not require fire sprinkler

protection, except at the point where the baggage conveyors )
enter the building. Fire sprinklers will be required at the
inside face of the wall above the opening. The curbside
structures adjacent to the baggage systems at Levels 5 and
6 curbsides will be constructed of non-combustible non-rated
construction.

)
b
i

At Levels 5 and 6, the doors separating the public corridor  INFO.
from the corridor containing the fire valve cabinets do not
present a problem for Fire Department access or egress.

2,16 The egress lighting concept has been approved. The  Electrical Engineer to
Electrical Engineer will directly confirm all requirements for ~ coordinate additional

data with the Denver Building Inspection Department, information required on egress
lighting.
DEID.
217 Access to the Janitor’s closets, hot water heater closets and ~ INFO.
adjacent electrical rooms has been revised (see attached
drawings).  The revised lavouts were reviewed and
approved.
2.18 The North Terminal Support Area 60% Construction INFO.

Document review set was left for review (set included
Architectural, Mechanical, Plumbing, Electrical and Baggage
drawings).

[ B
Y
O

The Architect reviewed the exiting of the AGTS deboarding  INFO.
platform noting the Building Department’s prior concern for

exiting passengers across the Bag Make-up Level. The
Architect noted that recent revisions requested by the

Airport have modified the design to include two (2)
additional escalators and an additional stair to the Level §

Great Hall. The Architect requested that the exit stair from

the station blown to the bag make-up be deleted and that

all exiting be up through the Great Hall. The Building
Department concurred with the Architect’s proposal.
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CITY AND COUNTY OF DENVER

DEPARTMENT OF PUBLIC WORKS BUILDING INSPECTION DIVISION
200 W. 14th Avenue
Denver, Coloraao 80204-2700

February 22, 1991

John Ssalisbury

C.W. Fentress - J.H. Bradburn and Assoc., P.C.
1800 Grant Street, Ste. 600

Denver, CO 80203

Mr. Salisbury:

Item 1.03 of your DIA landside terminal complex meeting report
calls for floor opening protection in accordance with NFPA 13 with
& 12" draft stop and 6'-0" on center sprinklers.

The 12" dimension should be noted as an 18" minimum draf: stop
reguirement, as called for in NFPA 13 Section 4-4.7.2.3. The
reference to 12" draft stops may have come from the Denver Building
Code Section 3803(a)l2a; however, Denver Building Code Section
102(d) states that the most restrictive of conflicting sections
shall govern. In this instance, NFPA 13 must be the governing
code.

Eopefully this point can be clarified with all concerned before it
begins to show up in the design documents.

Sincerelyh\;

{ /
A o a/
éiikay D. Eilleayy, P.E.
Chief Mgchanical Engineer
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CW FENTRESS [ H BRADBURN ANT A850CIATEE, e
ARCHITECTURE, ISNTERIORS FLARNN [N
T800 GRANT STRELT

MEETING REPORT ?){élgsi{é}g\)f}(fOLOR&[)O 80202

FAX 303-832-0918
03-830-2100

rosecr LA Landside Te;mir}al Comp.lex PROJECT NO. 8908‘}3131
Consultant Coordination Meeting Report #13 CWF.12092
Location CFIBA Office FILE NO. 104
AUTHOR  Jim Carney ﬁw é DATE OF MEETING ()2 /01 /91
v ,
PRESENT Emil Gadeken NDAO PATEPRINTED 03 104 /91
Scott Jack Black & Veatch
Thom Walsh CFIBA
John Salisbury CFIBA
Jim Carney CFJBA
The purpose of this meeting was to discuss code clanflcauons or Denver Building
Deparument code comments with the PMT Code Coordinator.
ACTION
OLD BUSINESS
None

NEW BUSINESS

13.1  Parking Shuttle elevators may not need to be pressurized as  Owner will follow up.
now documented. The Owner will discuss with the Denver
Building Department today.

13.2 Tenant area general smoke control (versus Tenant INFO.
separated) acceptable, pending the Owner's further
discussion with the Denver Building Department. The
concourses will be handled similarly.

133 The north freight elevators (ESN30) need to be pressurized.  INFO.

13.4  The baggage conveyor openings and escalator openings in  INFO.
the floors are to be protected by ceiling heat traps and
water curtain sprinklering.

13.5 The Fire Command Center is likely to be on the Third INFO.
Level.

13.6 The Fifth Floor Bag Claim area draft stops (structure to  INFO.
below ceiling) are to be one bay south of the escalators.

COPIESTO- Those Present; P. Benefield, K. Brandon/TRA, W. Page 1 of 3
Kirkpatrick/AERO, E. DePaola/SEVR. K. Stutsman/WICI,
B. Probst, J. Solomon, R. Jacobsen, M. Winters, R. Root, J.
Mousseau/CFJBA
The above represents our undersianding of subjects discussed. decisions reached anc action to be taken. If any items are not te vour understanding picase zdvise this office.
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DIA Landside Terminal Complex

Consul

tant Coordination Meeting 13

February 1, 1991

Page 2

13.7

13.8

13.9

The escalator openings shall be in accordance with NFPA:
with the heat trap below the ceiling and sprinklers.

The Fourth Floor Mechanical Rooms shall have vestibules
at the exit corridor interface.

In accordance with UBC 3309¢, the one-hour protection
requirement at the glass wall at the car rental, elevator
lobbies, and garage interface with the Atrium exception for
sprinklering is acceptable. Rental offices will be one-hour
rated (20 min. opening and protected) from the Rental
Lobby.

Handicap access is to ve in accordance with Chapter 64
(ANSI), (door approach clearances, handrails, etc.)
throughout the public areas. Service and Tenant areas may
need further review.

Wheelchair access to the restaurant’s lower seating will be
necessary according to Pete Bemelen with the Denver
Building Department. Dale Coski with the Commission for
the Disabled may need to review this for a waiver.
Handicapped access to the site and the South End was
discussed. The Owner feels that handicapped access will be
demanded by the Commission for the Disabled.

The HVAC plenum at the Sixth Floor Roof and Elevator
Machine Room needs to have two-hour rated roof and
walls,

The Retail area ceiling and roof on the Sixth Floor need not
be rated but must be non-combustible.

The AGTS crawl space need not be sprinklered or smoke
detected and evacuated, but needs supply piping routed and
sized 10 serve future uses.

OSHA safety requirements will be reviewed with the
individual from the State that the Owner suggests.

APPENDIX C

ACTION

INFO.

INFO.

INFO.

INFO.

Architect to follow up.

INFO.

INFO.

INFO.

Owner to follow up with OSHA
representative.



DIA Landside Terminal Complex
Consultant Coordination Meeting 13
February 1, 1991

Page 3

13.16 The Denver Building Department has requested that tight
fitting doors at the Level One Rental Car Lobby wall for
smoke control. This is not possible with the sliding doors
currently planned. The Owner will discuss this with the
Denver Building Department today.

APPENDIX C

ACTION
Owner to follow up with DBD.



To

From f%b’ Peter Bemelen P.E.  Denver Building ;hstbtionhf‘

Subject : NDIA Landside Terminal L) 5

BUILDING INSPECTION DIVISION
200 W. 14th Avenue
Denver, Colorsdo 80204.2700

SO v s i
R
ot oL H (v Y

- s

PepsE T

v
Joseph Solomon CWFJHBA CV
Emil Gadeken P.E. NDIA J&Qﬁlﬂ$kww~ C e —

A v ST

DNAS

Contract No. F-121R
Issue Date : December 21, 1880

General Comments:

A,

The coordination between the Architectural and Mechanical
drawinge for damper locations in fire-resistive rated walls is
essential to avoid field problems during the construction.

The ratings of walls must be clearly identified on both
drawings.

The handicapped accessibility per DBC UBC APPX 64

a. Refuge area in the stairway enclosures, Section 3306 Denver
amendments: some of the stair enclosures at the North
Terminal are applicable to this provision.( Stairs at
N42/E2, N42/W2 Level § and 7; vestibule 41B17 AGTS inbound
rlatform stair E2/H17.)

b. The balcony areas at Level 6 must be accessidble and will
require ramps. ( 61B16)

c. Accessible routes must comply with figure 17, prage 64-65
DBC Amencdments. Specifically, review the areas where two
doors are close together and the swings may interfer with
the maneuvering space of the occupant in a wheelchair,

( Corridor 48B03 )

d. Door hardware must comply with Section 6403 (m}9. Lever

type handles may be required in most locations.

Travel Distances:

&. Great Hall Level 5 300 £t
b. Terminal N1-N31 Level 6 200 ft
¢. North Terminsl Typical . 200 £¢

Exit Corridors that are extensions of the stair enclosures at

Level 4 (41D10, 48D12, 44D03)

a. Construction to be two-hour fire-resistive,

b. Other corridors connected to these exit corridors must be
separated by a 1 1/2 hour fire rated door. (44D03)

1
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e, Sectiog 3308(¢c) prohibits the exit doors from the
Mechanical Rooms to oren into these exit corridors that are
extensions of the stair enclosures. (41D05, 48D08)

Elevator Lobby-Vestibule separation from the parking garage at
Level 4

A one-hour occupancy separation is regquired between the
Terminal and the Parking Garage. The lobby is within the

Terminal occupancy and & separation is required between the

lobby/vestibule and the garage.

An additional reason for this separation is that the escalator
from the 5th Level to the 4th Level opens the elevator lobby
area to the 5th level.

The Department will accept an Atrium Type separation as
describe in Section 1715(¢c), exceptions 3{a}(bi(c) DRC
Amendments. A draft stop is also requested in this area +o
develop smoke control st the door openings into the wvestibule
and at the escalator opening. Doors may the sliding type.

Elevator Lobbies at Level 1,2,and 3
No separation is required between the lobby and the garage.

Car Rental Area :
Provide Atrium Type seperation Per Section 1715(¢).

Dead End Corridoers: ,
Section 3305(e) states that dead ends shall not exceed 20 f+t.
crridor 48B03 may lead occupants to the elevator lobby.
Corridor 61B13 will be a dead end corridor since no access
thru the kitchen will be allowed.

Corridors on Level 4 in the North Terminal leading to the
Truck Dock area have dead end corridors that exceed 20 £+,

Public Corridors:

Corridors in B2 occupancies may be constructed as non-fire
rated and noncombustible. All other corridors shall be

a2 minimum of one-hour fire-resistive construction, unless
they are extensions of the stair enclosures,

Unprotected Steel Roof Structure:

Provide additional information of the protection of the
columne. How are structural members protected from the HYAC
units on top of the roof.

Provide & revised exit analysis for the North Terminal.

3]

APPENDIX C



EAX MESSAGE

DATE \;/:4' 29 /(95 1 TIME SENT: = 7 4S A
. heseph Solormos o 2T Bemelen
name name
CWF*/’(/M 5M/M w/?Q//:a&,Zfz_m
location department/agen

bho — 28 %0

telephone number

G300 - 2/0 0

telephone number

32 - 69/8

FAX number

Number of Pages: E§§~m (including cover page)

COMMENTS/SPECIAL INSTRUCTIONS: Zax é}% 57 éa/ P 0
it St 0 ey seil! M/ o 2h e danial
/M/mm 0’ I, WM JAJ i F 2D
s/ 2O ‘//f‘m-vff‘&/ [t s W B p e %’%W
o ;n—»«/\/ (7/¢c«< A F )4’2477 /7;’1/,4/:/ Wﬂnﬂ

Transmitting from:

City & County of Denver
Public Works Department — Building Inspection Division

FAX Number: (303) 640-5623

IF YOU DO NOT RECEIVE ALL OF THESE PAGES,

OR 1IF THE QUALITY 1S POOR, PLEASE CALL

640-5843

g o o g [
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CW FENTRESS LH.BRADBURN AND ASSOCIATE~ PC.

ARCHITECTURL. INTEUORS, PUANNING
December 2§, 1990

Mr. Cliff Hennig E.17]
Director, Building Inspection Division

CITY AND COUNTY OF DENVER

200 West 141th Avenue

Denver, Colorado 80204

Re:  Denver International Airport, Landside Terminal Complex
Fire Protection Alternatives
Project 8908.000 File 207.1
Serial #CWF.11615

Gentlemen:

This letter responds to the October 11, 1990 Memorandum, authored jointly by the Fire
Prevention Bureau and the Building Inspection Division, which contained your responses
to the Fire Protection and Life Safety Plan issued September 27, 1990.

The October 11, 1990 Memorandum indicated that the Building and Fire Departments
supported many of the special conditions proposed by the Fire and Life Safery Plan,
"contingent on the provision of firefighting personnel, special low-profile firefighting
apparatus and a facility in the terminal complex." On October 15, 1990, the Departmen:
of Fire issued a letter outlining in greater detail the requirements for the Fire Department
Operations Center. Basically, these requirements amounted 10 2 fire station in the Terminal
building, which was not in accordance with previous discussions nor was it accepiable 10 the
New Denver Airport Office.

Since these memoranda were issued, it became clear to us that the New Denver Alrport
Office and the Department of Fire needed 1o reach an agreement on the location, staffing
anc funding of Fire Department facilities, both for the Terminal complex as well as for the
entire airport. At various times, it appeared that a resolution would be forthcoming.
However, 10 the best of our knowledge, resolution is no closer now than in QOciober.

We have curtailed our contact with vour depariment and the Department of Fire, pending
a resolution on these larger issues so we could subsequently conclude the more detailed
issues of the building design. However, we can no longer proceed absent detailed
interaction with the Building and Fire departments, and the project's schedule requires that
we complete the documents by April, 1991. Thersfore. we must proceed according 10 some
concensus on how to deal with the unique aspects of this building, as identified in the
original Fire and Life Safetv Plan.

We believe it is appropriate 1o proceed in accordance with the conclusions siated in vour
October 11, 1990 Memorandum. These conclusions are sensible and defendable based
strictly upon good engineering practice and upon the provision of enhanced life safery

svstems which would not normally be required. The question of the location anc staffing

RO GRANT PTREET SUITE 00 DENVER COLORADO BIL S T B0RRRILRGIC RN I

i1}
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Mr. Cliff Hennig
Deccember 28, 1990
Page Two

of Fire Depariment facilities needs 10 be resolved as soon as possible to the mutual
satisfaction of all parties involved; however, it is bevond our aegis to deal with this issue.
Our position is that the City and County of Denver has an irrefutable responsibility to muke
provisions for firefighting facilities with reasonable access 10 the Terminal Compiex. Given
that this must occur, we should be able to proceed with the design of the Terminal comple
Once there is greater clarity as 1o the final location of firefighting faciities, we will then re-
evaluate detailed issues of access 10 each element in the complex.

We therefore request your endorsement of this dpproach We will continue to develop the
design in accordance with the guidelines developed in the Fire and Life Safiey Plan, us
modified by the October 11, 1990 Memorandum issued jointly by the Fire Prevention
Bureau and the Building Inspection Division. The basic building design will continue o be
Ceveloped in a manner which allows access berween Level 3 of the Terminal and Garages,
thereby maximizing firefighting access throughout the complex as well as into the tunnels.
The Fire Department Operations Center will be as described in the repor: and will continue
to be located at Level 3 of the Terminal on the west side of the complex. (Alternate
locations may be acceptable, if so desired by the Fire Department). Adequate clearance for
special low-profile firefighting apparatus will be maintained throughout the parking garages,
and parking spaces adjacent to the Fire Operations Center can be made available. Also,
in response to requests from the Fire Department, elevators at the north end of the
Terminal have been increased in size so an electric cart apparatus could also be emploved
by firefighting or other emergency personnel at all levels of the Terminal.

We believe the above represents a reasonable solution which affords excellent life saferv
provisions for the complex. We request vour response at your earliest convenience and
would be happy to meet with vou to discuss this further.

Respectfully,
C.W. FENTRESS J.H. BRADBURN AND ASSOCIATES, P.C.

Brit Probst
Project Manager

BP:kjh
x¢: Reggie Norman, Emil Gadeken/NDAO
Paul Spurgeon/DFD
Steve Rondinelli/DFD/DIA
Peter Bemelen/DBID
Dennis Reseutek/POUW
Thomas Walsh. John Salisburv/CFJBA
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CITY AND COUNTY OF DENVER

NEW DENVER AIRPORT OFFICE
CITY AND COUNTY OF DENVER
STAPLETON INTERNATIONAL AIRPORT
TERMINAL BUILDING. 4TH FLOOR
DENVER., COLORADO 80207

(3031 270-1800  CWF.D425

Blis
5’)

December 10, 1880

Mr. J. H. Bradburn . . ‘
C.W. Fentress J. H. Bradburn and Associates pTTITT "W"‘:Wﬂ}bu,
1800 Grant Sireet, Suite 600 B e (:U"i*‘ e,
Denver, Colorado 80203

Re: DIA Landside Terminal Complex
Fire Alarm System
Project 8908.000 File 101a
Serial CWF-5367

Dear Mr. Bradburn:

Your understanding of the application of the developing standard governing Fire Alarming
and Reporting System for use at the Denver International Airport is correct. The standard,
when complete (mid-march 1921), will require the use of systems which may be
networked via a communications link to common reporting points and the Airport
Command Center.

To accomplish this effort and using concepts of a master design to dictate the final
system(s) specifications, it is necessary that the PMT coordinate the design, building,
procure and install disciplines within the concerned systems. It is the responsibility of the
Design Consultant to locate all end devices e.g., speakers, fire detectors, smoke
detectors, telephone jacks, etc. (on a suitable drawing), for PMT review. ltems such as
typical detail for rough-in framing, rights-of-way, wiring node room locations, floor and wall
configurations and device mounting detail will be available for the Design Consultants
prior to the finish date of the Standards Document.

The tentative completion date for the Fire Alarm System Standards document is also the
date for standard documents controlling the design and installation of Security Systems
and the Public Address System. This task has been assigned to Swanson and Rink, Inc.
under an additional service agreement to another active contract.

APPENDIX C



Mr. J. H. Bradburn
Deacember 10, 1890
page 2

Other systems design which require similar disciplines, signal collection and controlling
functions which may be unigue to DIA will also be committed to following a standarc.
Those standards, following unique operating concepts, which will affect detail system
design, will not be available until sometime after mid-year 1991. Again as the standard
documents begin to evolve, the PMT will make every effort to provide certain required
detail in advance of the finished document. Specific request for that type of detail should
be made known to the PMT as soon as possible to circumvent delays the schedule
wherever feasible.

The agreement to complete the standards for the remaining systems standards has not
been finalized at this time, however, the PMT does expect such action by the end of
January, 1991,

Scheduling is critical to project completion, the PMT desires to make all acceptable
tandards detail available to the Design Consultants at the earliest date practicable. Muc!
of the detail required by the designers must be coordinated with the airport tenants, and

that process is ongoing at this time.

Should other clarification become necessary, please contact the PMT at your
convenience.

Sincerely,

W Wi O D prsde

William E. Smith, P.E. f/wg/wv
Associate Director Of Aviatitn

WES/TH/em

cc: R. Haury
H. Rocek
R. Norman
R. Holmgren
T. Hawkins
11-51.2
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— AL e e oo P & e B i ::'F"V‘EFQ P T N s F’.Qz
CITY AND COUNTY OF DENVER
A2 DEPARTMENT OF PUBLIC WORKS NEW DENVER AIRPORT OFFICE
el 1TY AND COUNTY OF DENVER
‘wﬁﬁ;;( PERA STATPLETON INTERNATIONAL AIRPORT
TERMINAL BUILDING, 4TI FLOOR

DENVER, COLORADO 80207
(303) 270-1800

Decenber 14, 1990 SLW=-2134

Luci Weodard

Project Manager

Seracuse lawler & Partners / TRA
1875 lawrence, Sulte 300

Denver, Colorado 80202

SUBJECT:  Contract No. E=006

REFERENCE: Bullding Systems
repared by SLP/TRA

Ms. Woodard:

The following systens will be installed by contractor(s) other than
the Contractor(s) of the Concourse buildings; this is an update of.
the informatien informally provided you on 12 December 188C.

Paging System, CCTV system, Security system, Plre Alarm systenm,
Dynamic Signage system, cleck system, FIDS system.

tSysten" is assumed to be actual wiring and devices pertinent %o
the system after discussions with SRI and SLF/TRA. Please verlfy
nis aspect. The concourse building contractor will be reguired to -
coordinate with the coentractor of each of the systems, iInstall all
conduit and pull lines, power, casework, backing to support cther
Centractors work, etc. : .

sicatione secticns for these systems in the
construction documents. Insert in Part I: General, Peragraph 1.01,

2, ©of EACH epecification section (pertinent to these systens)
language to the effect thet the Contractor would be reguired to
cocrdirate with the supplier and installer of the (name of systen .
guch as Paging System), including but not limited to providin ’
sccess and staging area in a timely manner, coordinating finishes

+o allow installation of cther work, meking the same power source
available to other contractors as is avalilable to the Contractor's

own subcontractors, and allowing in the .contract scheduls
appropriate time Zfor cthers to complete their werk including .

inspection and testing for each phase, Provide clear definition ¢l
-l ' A - Ja—--1 .
LMM

" provide completed spec
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uecl Woodard
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het the Contractor should be installing with relaticn to these
sys ems, and whate the "svstem contractor! will be installin

- e o -«
St e Y

e (v = Y -r

Please submit your proposed languace to insert in the construc:ion
documents for each of these systems as soon as possible in ord
the PMT can review. It would be nost He:p“ul if your scuaauwing
consultant could assist with worclng that will 1imit the exposure
the City to c-aims due to scheduling. FPlease have them review
your recommended language as soon &s pcssible. This ilseue nas been
reviewed with SRI previously. Please submit e& draft ¢f <the
language for each of the system specifications for PMT review prior

to proceecing.

The Hardware specification should have language aﬁqea that sIms
the Contractor that Hardware will be bid as part ¢f the p*oJec_ and
installed by the Contractor ¢f FO06C. The Contracter for Project

Foo6C will purchase the hardware from the vencar(s} gelacted by the

City after the time ¢of bid. A change notice will be ¢5$uum for the
diffe“enwe betwesn +the final cost ¢f hardware that 1s installed
ing the scheduled values obtained by the-Clity frcw the selected
ve.aor(s) and the alliowance in the Contract. The Citv's selected
vendor will reguire that the Contractorxr provide %o “he vendor the

City's accepted hardware schedule &t least 120 davs prior to
shipment of hardware and 120 days priocr t¢ the date templ lates are
firm develops should

neaded by the Contractor. The language your
be reviewed by ycur scheduler,

There should ke a dellar amcurt in the bid forms listed as an
llowance which shall represent SLP/TRA cost estimate Zfor the
materisl cost cf the hardware. Please centact Dick Holngren at the
NDAO offices for clarification cof the extent ©f hardware and
agreement on the alliowance value Lo be proviavu. As Yvou Ere aware,
cv@&nue*s and locking devices area recuired on esc&l&»cvs, ncv,ﬁg
walks, access doors, and a myzrlad of ohhgv items on the projecst.

vide revised hardware anu door schedule Lhe week of 17 Deceﬁ ber
order the allowance &cllar value can be established.

catic 81 gﬁaae will also be bid &5 & separate package., Provide all
tructural, condulit, attachment bacn-““, etc. as part of the base
bullding ?006” project. This was d scussed at the 13 December
meeting., SLP/TRA stated they will review how many s;dnage uocuﬂen s
reed tc be included in crder ¢ give the Contractor definition cf
ameunt of interface te anticlipate, Scme definition of the amount
of "interface" with ancther contractor is reguired Iin order to
not have

limit *he claims by the Centractor that he could
anticipated the amount of interface cor scheduling due to lack ef
clarisv in the bid documents for Project FO0EC,
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The bullding systems not to be bid as part of the base building
documents (rO06C) remain in your firm'e scope of work, and these
systerms will Dbe packaged and bid as separate projects. Please
arrange & rmeeting with the PMT to review the packaging oI these

projects.

zf you have any guestions, please contact ne,

Sincerely,

<~ -
i“zr‘agmc “QM,
Robert Busch
Froject Manager )

RB/ps }

cc: Dick Haury
Dick Holmgren .
FAXZD December la 1990
1i-38.2

Bl S

APPENDIX C



C.W.FENTRESES J.H.BRADBURN AND ASSOCIATES, C.

ARCHITECTURE, INTERIORS, PLANNING
November 30, 1990

Mr. Reginald Norman E-121
Assistant Project Manager

NEW DENVER AIRPORT OFFICE

Stapleton International Airport

Main Terminal, Fourth Floor

Denver, Colorado 80207

Re:  DIA Landside Terminal Complex
Response to Fire and Life Safety Plan
Project 8908.000 File 101a
Serial #CWF.5416

Dear Reginald:

This Jetter is in response to our meeting earlier today with vou and Emil Gadeken. relating
to the status of the building and fire departments' approval of our Fire and Life Safery Plan.
As we understand the current direction, the agreements reached with the Building anc Fire
Departments are now unacceptable 10 the Airport. The expected cost and schedule Impacts
related to this design are relatively high. Issues related 1o fire suppression, smoke control,
smoke detection and fire alarm systems, if resolved unfavorably, could cause ac much as
three 10 five million dollar impact 1o the project alone. If issues such as exiting and fire
separation are also impacted, some very basic design changes could become required 10
even construct the complex, and the cost and schedule exposure on these issues is expected
to be much greater,

As you know, we submitted our Fire and Life Safety Plan on September 27, 1990. The plan
documented our recommendations with respect 10 code compliance and requested specific
waivers of various code requirements which were either impractical or ineffective in the
Terminal Complex. The submitied report was developed in close coordinatior with the
PMT. On Ociober 11, 1990, the Building and Fire Departments responded 10 our plan,
endorsing or slightly modifving many of its kev aspects. However, thev supported these
recommendations "contingent on the provision of firefighting personnel, special low-profile
firefighting apparatus and a facility in the terminal complex” which would have direct access
to baggage handling areas, AGTS twnnels and parking structures.

At the time of their response, there was no agreement as 10 exactly what was intended
regarding the provision of these facilities. The basic idez for this approach was a result of
discourse berween Fire Depariment staff and PMT staff. It appeared that there were
several opportunities in the design which would facilitate 2 more rapid response for fire-
fighting personnel throughout the Landside Terminal Complex, as well as 10 adjacent
faciliies. However, the eventual Fire Department response, which amounted 10 providing
& small fire station inside the Terminal, was clearly more involved thar hac been envisioned
by either the PMT staff or this office.  We judged their response as the first step in
additional negotiations between Citv departments 1o resolve the final scope and cost of this
arrangement. This view was corroborated bv PMT siaff.

WO ST AN TATREST ot DEUVER COLOR AT SO0t DAY BAR.CT N TATLQ LA
: Do i L S K : RUCERC R

e TR : S Dot Lim T WOk -
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Mr. Reginuld Norman
November 30, 1990
Page Two

Since that time, there has developed an apparent deadlock between the PMT and the Fire
Department, and it is severely impacting our efforts. It is clear to us that the real issues
pertain to the location of structural firefighting facility, the size of the facility, access 1o the
Complex, and from what budget the operation is funded. While none of these issues are
within our aegis, the fact that they are so unresolved at this late date makes it impossible
for us to reach closure on vital areas of concern to both the Airport and our design team.
1t is difficult for the building and fire departments to take a holistic, creative view of code
requirements for this complex when unresolved issues such as those mentioned above are
coloring their attitudes.

To this point, our team has been proceeding in accordance with the Fire and Life Safety
Plan, as modified by the Building and Fire Departments on October 11, 1990 with the full
knowledge and concurrence of the PMT. Our hope is tha: responsible parties from the
various City departments involved, will attempt to negotiate a solution for these "big-picture”
issues, so we may more effectively deal with the detailed implementation of our plan. If the
PMT elects to abandon this approach, then several months of work have been lost and
definite cost and schedule impacts will be felt. This is clearly not in the best interests of any
party involved, and from our perspective, represents a big siep backward. It seems to us
that the groundwork for a very favorable arrangemen: bas been laid; now the parties need
to complete the arrangement in a manner that all can support.

Our schedule mandates that we conclude the general Fire and Life Safety issues with the
code agencies before the end of this vear. This will require an agreement berween the PMT
and the City agencies. Until recently, we have been led to believe that this was possible,
but todav's input has dashed our hopes. We need the full atiention and resources of the
PMT directed at this issue. Please advise us as soon as possible as to vour next steps.

Respectfully,

C.W. FENTRESS J.H. BRADBURN AND ASSOCIATES, P.C.

Dt [Pesif—

Brit Probst
Project Manage

XC: Thom Walsh/CFJBA
John Salisbury/CFIBA
Mike Winters/CFJBA

o - o oy § g s =T L e o mALCT T alTd I I
RO GRANT STREDT SUITE e DENVER COLOR 4D M7 Fa0 ANREF A0S 30RENTY
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NEW DENVER AIRPORT OFFICE
CITY AND COUNTY OF DENVER
STAPLETON INTERNATIONAL AIRPORT
TERMINAL BUILDING. 4TH FLOOR
DENVER. COLORADO 80207
(303)270-1900  CWF-0114

FEDERID PENA
Kavo!

November 30, 1

C.W.Fentress J.H. Bradburn and Associates, P.C.
1800 Grant Street, Suite 600
Denver, Colorado 80203

Attention: James Bradburn

Contract: E-121, Terminal Complex

Subject: Emergency Power Source/New Denver Airport
Technical Memorandum of Understanding
Revision "C"

Dear Jim:

Attached, please find Revision "C" (dated September 24, 1990) 1o the Technical Memorandum of
Understanding, approved by the Denver Building Inspection Division, Fire Prevention Bureau and New
Denver Airport Office.  This Revision supersedes all previous issues and all building designs utilizing a
second electrical power source as emergency power, must comply with this document.

Included for information is the "Emergency Power Source /New Denver Airport, Statement of Understanding”
(dated May 28,1980).

Please note that during the week of October 17, 1980, an unsigned copy of the Technical Memorand.im of
Understanding was distributed to your office. There is one difference between that copy and the approved
copy included with this letter: ltem 5.1 -the “trouble alarm® is to report 1o the Fire Command Center, not the
Fire Department,

Plezse provide these documents 1o any subconsultants on your design team which may require them and

verity that your design complies with the most current, signed version of the Technical Memorandum.

Sincerely,

/9 /=
/./VZLL{“?% f[ @VM{{/
William E. Smith, P.E.
Associate Director of Aviation

WES /RRN/em

ce: Rocek H Lindmark H Holmgren R Witteveen N
Haury R Norman R 1-51.2
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CITY AND COUNTY OF DENVER

AIRPORT ENGINEERING OFFICE
CITY AND COUNTY QOF DENVER
STAPLETONINTERNATIONAL AIRPOR
TERMINAL BUILDING, 4TH FLOOR
DENVER. COLORADO 80207

{303) 270-1600

MEM 1275

TO: Cliff Hennig, Director
Denver Building Department

FROM: Ginger Evans, Chief of Construction
New Denver Airport

SUBJECT: EMERGENCY POWER SOURCE/NEW DENVER AIRPORT
STATEMENT OF UNDERSTANDING.

This memorandum supercedes the letter signed by Building Inspection
Division and <the Eire Department, dated November 16, 1989,
concerning emergency power at the new Denver xnte*natlo‘al Airport.

The unique situation at the Denver ‘nte*naylonal Airport of having
two 11dependent substations each of which is serviced by multiple
generation stations providing power satisfies the requirement oI
NEC 700-12-d for emergency power being provided by the second
service.

The design and installation of the emergency power distribution
systen shall be aDDLoved by the New Denver Airport Ofiice, Denver
Building Inspection Division, and Denver Fire Department. ,

Specifi technical issues will be agreed upon in the latest
revision of the Technical Memorandum of Understanding

APPROVED: /@D % ‘AQ,«AK Date 3 o F\/Z% 90

;tﬁzjéééz , Bldw Insp.
YA ‘ T lm, Date M ., 30 /7L
o

Paul Sourgeoﬁ; Fire Prev.

QA Wf/\‘@ @0/% /L pate [N SO 440
Ginger JEvans, New Denver nerOFt“w”:r““J
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BEH-5079

EMERGENCY POWER SOURCE/NEW DENVER AIRPORT

TECHENICAL MEMORANDUM OF UNDERSTANDING

ISSUE A June 1, 1990 - 1Issue by Behrent Engineering

REVISION B June 4, 19%0 <« Acceptance by all rarties

REVISION c September 24, 1990 - Proposed Revisions
Approved in Meeting

REVISION D

REVISION E

The intent of this document is to provide a format for recording
the concurrent understanding of the technical issues (associated
with the emergency power source) by the Building Inspection
Division. the Fire Department, and the Denver International
Airport.

This document is a further development of Mr. Al Horne's letter
dated May 11, 199%0.

Bold type indicates approved revisions proposed in a review meeting

between Denver Building Inspection, Denver Fire Department, New
Denver Airport representatives and consultants,

RPPROVED:

é *%~ Qﬁ»\w pate | b CCJ\” o

Cliff Hennig, Buiﬂfing Inspection

’.onu/é%%>
2 | %«A?? e Date /A C 7 /F g

Paul Spurgeon )/ Fire/ Prevention

A \ i y
’b{;/AﬁﬂVM /g;7a;£lf Date \(} - !/] “VZ£7

Ginger Eyans, New Denver Airport
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EMERGENCY POWER SOURCE/NEW DENVER AIRPORT

TECHENICAL MEMORANDUM OF UNDERSTAKDING

LIET OF ABBREVIATION

Abbreviation Remarks
ANSI American National Standards Institute
DBEC Denver Building Code
NDA New Denver Airport
NDAC New Denver Airport Office
NEC National Electrical Code
NESC National Electrical safety Code
PSCo Public Service Company of Colorado
UL Underwriters Laboratories Incorporated
2
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REVISION
B 1. Design shall be based on the following alternates:
B A. Alternate #4B (which is attached).

- The emergency transformer shall be sized for the connected
emergency load per NEC 220 minimum with NEC 700-5(b) load
shedding so the emergency transformer is never overloaded
per NEC 700-5(a).

- The load shedding equipment shall be part of the normal
service entrance switchgear and the normal service entrance
switchgear shall be U.L. labeled. The load shedding sensors
may be located outside the service entrance switchgear, if
necessary.

- The load shedding device shall be lockable if it has manual
adjustment devices so only supervisory personnel have access
to the adjustment. It shall be arranged so multiple locks
may be used.

B B. Alternate #4B with the load shedding deleted.

-~ The emergency transformer shall be sized for the connected
emergency and normal load per NEC 220.

B C. Alternate #4B with two normal transformers and two emergency
transformers.

- The emergency transformers shall be sized for the connected
emergency load per NEC 220.

- Delete the load shedding.

B D. Alternate #4B with two normal transformers and one 4160
volt transformer. The 4160 volt transformers would be
located- inside the building and be NDA owned.

The single PSCo transformers that would provide the 4160
volts for the entire facility shall be sized for the
connected emergency load per NEC 220.

1.1 PSCo shall be satisfied that the two sources can not be connected
together at the 480 wvolt level wvia transfer switches,
interlocking (electrical and mechanical), or other approved
means.

1.2 NDA and PSCo shall designate a normal source and  an
emergency source at each building service entrance relative
to the building as a given feeder can feed more than one
building.

APPENDIX C



Each service disconnect shall be labeled and state the area
served, location of all other disconnects, and state if it
is normal or emergency service.

1.3 Any given 25 kV feeder may be a normal source at one
building and an emergency source at a second building.

1.4 North airport substation feeders shall be separated from
South airport substation feeders, but any given feeder may
be distributed as required.

1.5 It is acceptable to install a single normal transformer to
serve a large tenant load.

1.6 Fach facility Engineer-of-Record will be responsible for
designating "Normal* and "“Emergency' power sources once
inside the facility.

1.7 CLARIFICATION: The intent of Items 1.2, 1.3 and 1.4 is to
allow PSCO to install, operate, and load balance their
system safely, and meet the intent of NEC 700-12(d) (second
service) simultaneously. The words "building' and wpuilding
service entrance' are used interchangeably in Items 1.2, 1.3
and 1.4.

Third-party coordination (Behrent Engineering for the initial
airport construction through Phase 1) shall be provided to
facilitate the observation, review, and approval process of the
design and installation of the emergency power distribution
system by the NDAO, Denver Building Inspection Division, and
Denver Fire Department. It is understood that the NEC shall
govern on the building side of the service point and the NESC
shall govern on the PSCo, side of the service point.

2.1 PSCo electrical distribution design will be the responsi-
bility of PSCo. Once the design is complete it will be
forwarded to NDA's Project Manager for PSCeo Work.

2.2 The procedure for review of the PSCo design is:

- NDA will forward the design to Behrent Engineering for its
review and comments. Behrent will forward courtesy copies
to City Inspection and the Fire Department for their
concurrent review to determine if the PSCo design meets the
intent of the Alternative #4B concept, this document, and
NEC 700 12(d). Upon completion of his review, the Behrent
engineer will staple a letter stating ". . . I have reviewed
these drawings and they meet the intent of Alternative #4B,
the intent of the document
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"Technical Memcrandum of Understanding"”, and the intent of
NEC 700 12(gd) . . .w, The letter shall be stamped and
signed. Two complete packages required for review by Denver
Building Inspection Division.

Should there be a conflict in interpretation of the
"Technical Memorandum of Understanding", NDA will arrange
a meeting to resolve the conflict. Turn around time for
design review is ten calendar days.

2.3 The third-party coordinator's primary responsibility will
be to confirm the two utility sources are independent as
agreed upon by the items in this document, PSCo drawings,
and field observation.

The third-party coordinating engineer will observe the PSCo
installation and he will report his findings to concerned
parties.

The primary emergency transformer protection shall be ANSI-37
certified wvia a ‘certificate of conformance" from the
manufacturer. The emergency transformers shall be con-structed
and certified to ANSI~-57 via a "certificate of con-formance'" from
the manufacturer. The transformer secondary protection shall be
part of the building emergency distri-bution eguipment. The
transformer service lateral to the overcurrent protection shall
be sized according to NEC 230-50. '

A "no potential" alarm with an adjustable time delay or
egquivalent shall be installed at the emergency supply and the
normal supply to each transfer switch so that PSCo can be
notified and emergency precautions taken if the emergency supply
is lost.

5.1 Clarification of Note 2 and Note 6 on attached Dwg. #4B:
The 3-phase ''‘no potential" alarm on the normal supply and
emergency supply at each service entrance shall be monitored
through the building fire detection system or equivalent and
alarmed at the Fire Command Center. A “trouble" alarm would
notify the Fire Command Center of the problem. These
circuits should be on dedicated circuits. The monitoring
alarm circuits shall be standard fire detection system
monitored circuits or equivalent. All three alarms may be
grouped into one alarm point per service. There shall be
one alarm point per service entrance or equivalent. The
Dwg. #4B Note 2 and Note 6 alarms may be grouped into one
alarm.

The Fire Department shall have control of all sources of power
through use of remote shunt trip disconnects located in the Fire
Command Centers. The remote shunt trip shall be lockable with
a Fire Department limited-access key.

Lol
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In the event overhead service is used within the property limits
of NDA, the overhead lines shall be provided with shielding
(overhead ground conductor). Intermediate class arrestors should
be used at all riser poles to discharge the possible lightning
surges to a level safely below the basic insulation level (BIL)
of the cable installation.

The bottom of duct banks are planned to be five feet deep which
will result in the top of the duct bank being 36 inches below the
paving concrete. PSCo should install concrete encased (red
dyed), steel reinforced duct banks with warning marker tape.
PSCo shall map or make record drawings of all duct banks.

Total loss of power MUST be expected even on rare occasions of
relatively short durations. Proper precautions must, there-fore,
be taken. Battery-powered exit fixtures and exit illumination
shall be provided throughout the complex in

accordance with DBC Div. 1 Section 5910(c) and tested monthly
as required by DBC Div. 5 Section 1009f. The batteries MUST be
properly maintained.

It is assumed that the separate utility sources will not be in
phase. The transfer arrangement shall be provided with an in-
phase monitor. This would also motor lcads to be reconnected
without damage.

Transfer switches having cverlapping neutral transfer contacts
or four poles should be provided to prevent nuisance tripping
of ground fault interrupters. Transfer switches having bypass
isolation (which will not connect the two sources) means should
be provided to allow proper maintenance without power
interruption. Automatic transfer switches should have yearly
in-depth maintenance testing and monthly load testing shall be
the responsibility of the NDA. Cleanliness is most important
for reliability.

The fire pumps shall be diesel powered or electric powered from
two utility sources whichever is-the preference of the Fire
Department.

Deleted.
NEC Article 700-12-d states "this service shall be in accordance
with NEC Article 230 with service drops or laterals widely

separated electrically and physically from the normal service to
minimize the possibility of simultaneous interruption of supply".
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14.1 "Widely separated" shall mean:

The first source lateral and the second source lateral be
separated by twenty-five feet at the point where the
laterals enter the building providing the laterals are
concrete encased underground, the associated transformers
and switch cabinets are separated by twenty-five feet, the
transformers and switch cabinets are physically protected
by a suitable barrier such as a removable metal guard rall,
and that the transformers and switch cabinets are twenty-
five feet from a fueling point.

A smaller distance separation than twenty-five feet may be
considered in special cases where it can be shown that the
likelihood of common mode failure is remote.

Separation of the 25 kV Source 1 and Source 2 underground primary
conductors are not service laterals: however, inde-pendence of
the two sources is important.

15.1 It is understood that 25 kV Source 1 and Source 2 feeder

15.

conduits are independent providing they are in individual
concrete-encased duct banks and manhole systems separated
as follows:

= By an expansion strip under protective aprons.

- By approximately three feet (as outlined in the PSCo
book "Guidebook for Electric Installation and Use")
outside protective apron areas.

- By an expansion strip at crossover points.

The 25 kV Source 1 and Source 2 feeder conduits may be
classified as independent if they are both in the same |
concrete-encased duct bank and if it is shown that common-
mode failure is not plausible.

It is also understood that the 25 kV Source 1 and Source 2
concrete-encased duct banks may cross over each other at an
angle (separated by an expansion strip) due to the fact that
& common mode failure at a crossover point is-not plausible.

The transfer equipment used on the emergency circuits need to

be approved for the use per NEC 700-6. Typically emergency
transfer equipment needs to be UL 891 and UL 1008 listed as a
minimum.

5
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CITY AND COUNTY OF DENVER

DEPAITMIENT OF FIRE OFFICE OF

B i

SR (6 a0
Goctober 15, 1990 ’ 1{f:fwwwm<llYf‘ o

?9(0!3:51’ SN
Brit Probst, Architect QL“ é“*"" ;' | ._kai
C. W. Fentress J. H. Bradburn and Associates Ezﬁggﬁ&uﬁiz _ fL/fi

1800 Grant Street .
Denver, CO 80202 ;

Fos s sene st i <A dn

v 0 R

Dear Mr. Probst:
NDIA TERMINAL FIRZ DEPARTMENT OPERATIONS CENTER

As suggested by Rolf . Jensen and Assoclates and by your
recommendations from our Cctober 1, 1990 meeting, the Denver
Fire Department supports, in concept, Vvour reguest for
administrative approval for altering the Denver Building and Fire
Code. As outlined in the attached response, administrative
approval would be contingent on the provision of special
low-profile firefighting apparatus, a facility in the terminal
complex at level 3, and firefighting personnel.

Listed below is the programming information you reguested for the
Fire Department Operations Center in the NDIA Terminal Bullcding:

Architectural Space Program:

o Low profile apparatus storage area (heated and secured area
with 8'6" overhead clearance) 20'x40° 800 s.f.
0 Fire Department Operations Center 200 s.£.

(watch room, access to outside)

o Dayroom/Living Area/Kitchen 240 s.f.
o Cifice , 120 s.£.
0 Quarters for 4 personnel @ 120 s.f. each 480 s.f.
o Toilets/Showers/Laundry 200 s.f.
O Storage and Circulation 200 s.£.

2,240 s.£.
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Letter to Mr. Brit Probst
October 15, 1990
page 2

Access for this facility is at level 3 of the west parking
structcure, with direct access to the baggage handling area,
remaining parking structure, and AGTS Dbaggage tunnels. Access
should also include a direct route to a freight elevator and
stairwells to the other levels of the terminal.

Also enclosed is specification information for the special low
prcfile firefighting apparatus required for this facility. This
special apparatus will provide quick fire department response to
the unsprinklered parking structures, terminal building, AGTS
baggage tunnel, and concourse.

If vou have any question or require further clarification, please
contact my office at 640-3438, or Steve Rondinelli at the NDAQO at
270-1872.

Sincerely,

Y

O /

7RI WM&%M

] es V. Monseu, Operations Division Chief

JVMimsr
enclosures

cc: Paul D. Spurgeon, Fire Prevention Division Chief
Steve Rondinelli, R.A. Fire Protection Consulta:t
Emil Gadeken, Chief Code Coordinator, NDIA/SIA
Regional Norman, Project Manager
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Check Qut These Features—

Triple-Option

*High-pressure, low-volume pumping for culstanding
wildiand fire fighting.

*Volume pumping for structure fires and extended huse
lays., -

*Foaming sysiem for the toughest fire situations.

Quick Attack

*Lightweighl. compact units ideally suited 1or today’s
quick-response vehicles.

[

Derver Fire lepartnsert T

Combination © e
Attack A;gggratus

Designed by Professionals for
Urban/Wildland Fire Service

Tough e -

sMounicd on all-wheel, drive chassis makes access to
the wildest terrain possible.

Economical

*One apparatus does the work of several vehicles. Can be
ordered as a modular unit or complete on your choice of
chassis.

TOUGH % EFFECTIVE @ VERSATILE
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EFFECTIVE & VERSATILE

s

Aoderate- to high-volume pumps for High-pressure, low-volume pumps for
structure fires and extended hose lays. wildland fire fighting when wa ter con-
servation is essential.

Foaming Sygtem_—Foamwmdemand system for chemical, vehicle, and other
complex fire situations,

Combine these three units on one
vehicle, and you have one of the safest,
fastest, effective, and economical fire
apparatus built today.

The MARCO Dealer in your area is:

210 South Main
Newkirk, OK 74647

(405) 362-6201
Moteide OK 1.RON.597.1574
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
745 WEST COLFAX
DENVER, COLORADO 80204
(303) 640-5522

(303) 640-2540

FEDERICQ PENA
Mayar

January 24, 1991

Mr. Brit Probst, Project Manager

C.W. Fentress J.H. Bradburn and Associates, P.C.
1800 Grant Street, Suite 600

Denver, Colorado 80203

RE: DENVER BUILDING INSPECTION DIVISION AND FIRE DEPARTMENT
RESPONSE TO DECEMBER 28, 1990, CORRESPONDENCE AND DIA TERMINAL
COMPLEX FIRE PROTECTION ALTERNATIVES

Dear Brit:

We concur with the approach of proceeding with the October 11,
1990, modified guidelines of the Rolf Jensen Fire and Life Safety
Plan. However, some clarification of the items on page two is
warranted and described below:

o Terminal Level 5 and 6 - Maintain special roadway access
from the airside area east of the Central Plant as
proposed be D.I.A.

o] Parking Structure Access - Maintain access to east-west
car rental and parking ramp access as proposed by D.I.A.

o} Baggage Area/AGTS Tunnel - Access between Baggage Area
and the Terminal Parking Structure at level 3 via low-
profile vehicle. .

o Fire Department Operations Center Terminal Complex -
Relocate to level 3 of the Terminal on the east side of
the complexX.

Q Low-Profile Fire Apparatus Parking Spaces - Adjacency to
Fire Department Operaticns Center at level 3 is critical.
This space should be in a secured and heated area, (non-
terminal fire station) preferably in the Baggage Area.

APPENDIX C



Mr. Brit Probst, Project Manager

January 24, 1991
Page Twoe

o} Flectric Cart Fire Apparatus - Maintain freight elevator
size for Fire Department use and provide open space
adjacent to the Fire Department Operations Center and at
level 5 or 6 adjacent to the freight elevator for
electric cart storage.

Please contact Paul Spurgeon at (303) 640-5522, or Steve Rondinelli
at (303) 270-1900, or Cliff Hennig at (303) 640-5843, if you should
have guestions. _ _

Sincerely,

G D Sy

Paul D. Spurgeon, Division Chief
Fire Prevention and Investigation Divison

&2 ’

Cliff Hennig, Directo
Building Inspection Divison, D.I.A.

PDS:rs/1-24.pds

cc: Steve Rondinelli, R.A.
Emil Gadeken, Chief Code Cocordinator

APPENDIX C



C.W.FENTRESS ].H.BRADBURN AND ASSOCIATES, I'C.

k_/ ARCHITECTURE, INTERIORS. PLANNING

December 28, 1990
Mr. Cliff Hennig E-121
Director, Building Inspection Division
CITY AND COUNTY OF DENVER
200 West 14th Avenue

Denver, Colorado 80204

Re:  Denver International Airport, Lahdside Terminal Ca ‘;/
Fire Protection Alternatives — ]

Project 8908.000 File 207.1  [FE I8t p——"%,

Serial #CWF.11615 — i

Gentlemen:

This letter responds to the October 11, 1990 Memorandum, authored jointly Ig{thc Fire
Prevention Bureau and the Building Inspection Division, which contained YOUT Tesponses
to the Fire Protection and Life Safety Plan issued September 27, 1990,

The October 11, 1990 Memorandum indicated that the Building and Fire Departments
S supported many of the special conditions proposed by the Fire and Life Safety Plan,
"contingent on the provision of firefighting personnel, special low-profile firefighting
apparatus and a facility in the terminal complex.” On October 15, 1990, the Department
of Fire issued a letter outlining in greater detail the requirements for the Fire Department
Operations Center. Basi these _g_qq_lgnts amounted 10 a fire station in the Terminal

-

0T Was i} acceptable 10 thef

gt ¥R L:-_»__ v .-.._ BB B

Since these memoranda were issued, it became clear to us that the New Denver Airport
Office and the Department of Fire needed to reach an agreement on the location, staffing
and funding of Fire Department facilities, both for the Terminal complex as well as for the
entire airport. At various times, it appeared that a resoiution would be forthcoming.
However, to the best of our knowledge, resolution is no closer now than in October.

We have curtailed our contact with your department and the Department of Fire, pending

a resolution on these larger issues so we could subsequently conciude the more detailed
aamiy, _'_‘ L e, - f= -,t oe.o- . 0 R .

issues of the buﬂgmﬁduﬁ = e G gy, fondle¥ proceed” absent detailed!
interaction witl the Building and Fire-degartwments, ad th "mjécﬁsmulerequirestha}
we complete the XY OEADI I¥P Therefore, we must proceed according to some

concensus on how to deal with the unique aspects of this building, as identified in the

original Fire and Life Safety Plan.

- We believe it is appropriate to proceed in accordance with the conclusions stated in your
October 11, 1990 Memorandum. These conclusions are sensible and defendable based
strictly upon good engineering practice and upon the provision of enhanced life safety

systems which would not normally be required. The question of the location and staffing
APPENDIX C
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Mr. Cliff Hennig
December 28, 1990
Page Two

of Fire Department facilities needs to be resolved as soon as possible to the mutual
satisfaction of all parties involved: however, it is beyond our aegis to deal with this issue.
Our position is that the City and County of Denver has an irrefutable responsibility to make
provisions for firefighting facilities with reasonable access to the Terminal Compiex. Given
that this must occur, we should be able to proceed with the design of the Terminal complex,
Once there is greater clarity as to the final location of firefighting faciities, we will then re-
evaluate detailed issues of access to each element in the complex.

We therefore request your endorsement of this approach: We will continue 1o develop the
design in accordance with the guidelines developed in the Fire and Life Saftey Plar as
modified by the October 11, 1990 Memorandum issued jointly by the Fire Prevention
Bureau and the Building Inspection Division. The basic building design will continue to be
developed in a manner which allows access between Level 3 of the Terminal and Garages,
thereby maximizing firefighting access throughout the complex as well as into the tunnels,

T 1aliops Center will be as L and will continue

The Fire be as described inthe report an
o the west side of the complex_. {Alternat
-V-;

1o D RGAL-AEYSL. 2 _Of the Ierimn
laestions may be acceptable, if so desired by th WAdcquate clearance for
special low-profile firefighting apparatus will be maintained throughout the parking garages,
and parking spaces adjacent to the Fire Operations Center can be made available. Also,
in response to requests from the Fire Department, elevators at the north end of the
Terminal have been increased in size so an electric cart apparatus could also be employed
by firefighting or other emergency personnel at all levels of the Terminal.

We believe the above represents a reasonable solution which affords excellent life safety
provisions for the complex. We request your response at your earliest convenience and
wouid be happy to meet with you to discuss this further.

Respectfully,
C.W. FENTRESS J.H. BRADBURN AND ASSOCIATES, P.C.

Brit Probst
Project Manager

BP:kjh
xc:  Reggie Norman, Emil Gadeken/NDAO
Paul Spurgeon/DFD
Steve Rondinelli/DFD/DIA
Peter Bemelen/DBID
Dennis Reseutek/POUW
Thomas Walsh, John Salisbury/CFJBA
APPENDIX C
1800 GRANT STREET SUITE 600 DENVER, COLORADO 80203 FAX: 303-832-6918 303-$30-2100



CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREALU
' 745 WEST COLFAX

FEDERICO PENA DENVER. COLORADO 80204

aver 1303) 640-5522

(303) 640-2340

October 11, 1990

TG: Brian Olson, Fire Protection Engineer
Rolf Jensen & Assoc,

Brit Probst, Architect, C.W. Fentress
J.H. Bradburn and Assoc.

FROM: Paul Spurgeon, Division Chief Fire Prevention -~ DS A
Cliff Hennig, Director Building Inspection Division (?.?ﬁ&:-

SUBJECT: D AL FIRE PROTE ALTERNATIV AS presented
in September 27, 1990. Fire Protection and lLife Safety
Plan by Rolf Jensen § Associates.

The Fire Department and Building Inspection Division supports
these recommendations contingent on the provision of firefighting
personnel, special low-profile firefighting apparatus and a
facility in the terminal complex. This facility shall have
direct access to the baggage handling areas, AGTS Tunnels and
parking structures.

1. - _PRO CONDITION

The maximum travel distance to an exit will be in compliance with
section 3303 (d) except that in the Great Hall a maximum travel
distance of 300 feet will be used.

Exterior exit doors will be provided that discharge to the upper
open roadway and to the lower covered roadway. The roadways are
open to the outside on both sides. Automatic sprinkler protec-
tion will not be provided for the roadways (see Code Consider-
ations Roadways).

Horizeontal exits may be used for exiting more than 50% of the
occupants from the Bag make-up room and interior stairs. Hori-
zontal exits in this location discharge into the Level 4 Arrivals
Curbside.
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Building a Fire Preve [} co ations:

. A4d exit stairs to discharge laevel on north end of
terminal from level 5 and 6. (as shown on submitted
exit study).

. Permit increased travel distance at levels 5 and § of
Great Hall only. (Maximum travel distance not to exceed
300 £t as suggested).

. Maintain automatic smoke control operation and sprin-
kler protection as discussed in items 2 and 4,

. Exiting concerns with AGTS platform and previous timed
exit analysis.

2. FIRE PROTECTION FOR "GREAT HALL" - PROPOSED CONDITICN

The Landside Terminal Building will be fully sprinklered in
accordance with the Denver Building Code. In the Great Hall
Automatic Sprinkler protection will be provided by means of
sidewall sprinklers to protect the level six areas open to the
Great Hall. Sprinklers will not be provided over the level five
portion of the Great Hall as permitted by code.

Building and Fire Prevention Recommendations:

. Provide extended coverage side wall sprinkler protec-
tion for all side wall conditions adjacent to ~Great
Hall” from levels 5 and 6. (Note: Requires speacial
architectural detail to create heat trap to activate
sprinklers.)

. Verify standpipe placement will meet all 200 ft. travel
distances. (maintain location at stairwells as shown.)

. Identify areas in the #“Great Hall” whare Kiosks woulad
be permitted. Provide pre-plumbed fire protection
stub=-in from the floor level. Kiosks greater than 56
sq. ft. with roofs shall be provided with automatic
sprinkler protection.

. Develop written administrative policy for Building
Inspection Division, Fire Prevention Bureau and Airport
approval regulating and preohibiting the use of all non-
sprinklered 7Great Hall” circulation areas including
connecting bridges at level 6.

APPENDIX C
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3. SMO TION = PROPOSED CONDITION

The requirement for smoke detectors in areas where the space
is more than 25 feet high affects the Great Hall and Bag
Make-Up Level 3, where ceiling heights greatly exceed 25
feet.

In lieu of placing area spot type smoke detectors below the
fabric roof it is proposed that projected beam type smoke
detectors be used, spanning the width of the Great Hall and
spaced appropriately 50 feet apart. These detectors can be
cross zoned.

Smoke detecteors in addition to sprinklers should not be
installed in the 300,000 sq. ft. Bag Make-Up Level 3.

d a ire Preventio acomme tions:

. #Great Hall Condition#... Beam detection installed
according to manufactures specifications (justify
§0/- 07 referenced in report) must be cross-zoned for
smoke exhaust operation.

. Bag Make-up . Lavel 3,.. smoke detection in this area
with ceiling heights greater than 25/-c# may be deleted
Wwith use of ”quick-response” sprinkler technology,
duct-detection and pull stations.

4. S CONTROL - P ED _CO N

A smoke control system will be provided in the terminal building.
The system will be zoned consistent with horizontal and vertical

barriers, automatic sprinkler system zones and fire detection and
alarm zones. Each zone will have the capability to be exhausted

(100% exhaust) or pressurized (100% fresh air supply).

The normal building HVAC system will be used for smoke control
except that dedicated smoke exhaust fans will be provided at the
top supports of the fabric roof structure and for pressurization
fans at stairway and designated hoistways.

All smoke control functions will be initiated manually by fire
fighting personnel from the Fire Department Operations Center,
except for pressurization of stairwells and elevator hoistways.

A graphic control panel will be used to identify each zone and

provide the controls so that each zone can be put inte exhaust or
supply on an individual zone basis.
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page 4
Bui and re Prevention Recommendations:
. Exhaust conditions utilizing HVAC equipment or dedicated

exhaust fans and pressurization of stairways and hoistways
for smoke control will be automatje. Automatic exhausting
will occcur in the fire alarm, sprinkler and smoke control
zone only. This automatic activation will occur with
activation of either the fire alarm or fire protection
syatem for that zone. Manual operation from the F.D.
operation center will be permitted for additional exhausting
capabilities and pressurization activities (including
introducing 100% outside air through the HVAC system.)

. Provide access and maintenance information on smoka exhaust
fan units located at the top of roof supports.
. Smoke control zones greater than corresponding sprinkler and

fire alarm zones requires administrative approval.
5. DRAFT STOPS - PROPOS N

It is proposed that no draft stops be provided. In the Great Hall
the fabric roof will provide a natural draft curtained area at
each pole, forming collection points for smoke. At the top of
each pole smoke exhaust fans will be provided. 1In all other
areas of the building, smoke control systems and sprinkler
systems will limit smoke spread in lieu of the draft stops.

Building and Fire Prevention recommendaticns:

. Agencies concur with deletion of draft stops in the
"Great Hall" due to the design and arrangement of the
"teflon-coated fiberglass steel supported structure".

tops in ot a a8 requj bv D Q7 are
still required.
6. W. - PROPQOS CO 8)

It is proposed that the covered roadway not be provided with
automatic sprinklers.

APPENDIX C
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The sidewalks on the roadways lead to an at-grade dispersal area,
although the width of the sidewalk is not full exit width of the
Terminal. It should be noted that once the occupants have exited
the Terminal onto the Public Way (i.e. the curbside) their exit
path is accomplished. At the curbside, which is about 20 feet
wide, the are at the point where emergency vehicles and personnel
have ready access to them.

There is a 40 foot separation between the terminal and parking
structure. In addition, there is no exposure hazard.

Bujlding and Fire Prevention Recommendation:

. Due to the life safety importance of this public way
and dispersal area, the roadways must be protected with
a_dary pipe spripkler system. Area of coverage reguires

further discussion.
. Provide stairs for firefighter access from level to
lavel at roadway arsaa.

7. 0 G STRUCTURE - PR c 9]

The open parking garage should not be provided with automatic
sprinkler systems. Adequate openings will be provided to meet
the code requirement that all areas of every tier be within 200
feet of the required openings.

Also, it is proposed that a special piece of Fire Department
apparatus be provided that can negotiate the low ceiling heights
and turning radius found in the garage.

The code requires the construction of the parking garage to be
Type II-FR, The structure has been upgraded to Type I.
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Bujlding and Fire Prevention Recommendations:

Agencies concur with deletion of sprinkler protection
in the open parking structures under thae following
conditions:

aA. Class IIT standpipe system with water supply
controlled by an electric valve and switch from
each standpipe cabinet.

B. Maintain ~open parking structure” per DBC defini-
tion.

c. Sprinkler adjacent roadway and public way as
required in item #6.

D. No dispensing or storage of fuel as outlined in
item #10.

E. Dry sprinklers required in parking structure area
adjacent to terminal at levels 1, 2 and 3.
(Coverage is from terminal too open canyons in
parking structures.)

OR O GS -

In several areas of the floor slab which separates the AGT

k_, station from Level 5, glass block is desired so that natural
light can enter. Glass block rated for 45 min opening protection
will be used in addition to locating side wall sprinklers adja-
cent to the floor openings, t the AGT Level and in the level six
floor adjacent to the Great Hall.

9.

Building and Fire Prevention Recommendations:

NOT AcCC ABLE...does not rizontal separa-
t sgquirement

Provide additional information regarding, structural
capabilities and 45 min fire tests of glass blocks in
horizontal installation. How is glass block protected
by side wall sprinklers Q@lavel 6, approximately 50-75
feet away?

SUPPORTS - PROPOS CONDTTION

It is proposed that the fabric roof system and the structural
columns supporting the fabric roof be of unprotected steel
construction, including the first 25 feet of column.

NOT ACCEPTABLE... also concerned with conditions of
unprotected steel at HVAC equipment levels.
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10. FU DISPENSING IN_ PARKING STRUCTUR

. Although not proposed...the UBC and UFC does not permit
fuel dispensing in any structure as suggested by
previous submittals.

cc: Steve Rondinelli, R.A. Fire Protection Consultant, DFD/DIA
Pete Bemelen, P.E., DBID
Reginald Norman, Project Manager, NDAO
Emil Gadeken, Chief Code Coordinator, NDAO

100802
SR/p
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C.W. FENTRESS ]).H.BRADBURN AND ASSOCIATES, PC. D

| -
ARCHITECTURE, INTERIORS, PLANNING I\EL,E ,VE l)

~
N\

May 1, 1991 - - STAPLETON ENGINEERING

Mr. Reginald Norman e Lo T E-121
Assistant Project Manager |

NEW DENVER AIRPORT OFFICE

Stapleton International Airport

Main Terminal, Fourth Floor

Denver, Colorado 80207

Re: DIA Landside Terminal Complex
Black & Veatch Fire Protection Letter (BLAK.00199)
Project 8908.000 File 101a
Serial #CWF.5708

Dear Reggie:

Attached please find one (1) copy of a Black & Veatch letter (BLAK.00199) regarding fire
protection issues related to the Main Terminal Building. The issues are presented for
clarification and/or further evaluation.

Please review these issues and respond with either your agreement or specific direction to
the contrary.

* Your quick attention to these matters is greatly appreciated.

Respectfully, \NEW DENVES A TREST
DISTR; . T

C.)v. FENTRESS J.H. BRADBURN AND ASSOCIATES, P.C. m
"L:H T—

Thomas J. a}W\

TIW:kjh

xc:  Brit Probst/CFJBA E -4,

IS GRANT STREET SUITE &2 DENV ERPEENMGIR A DO 80203 FAN: X10-R32-A418 ROR-830-2 100



BLACK & VEATCH

e 200 Aurora, Coloroas BOOIZ {303} 671 -4200 Fox (303} &71-4285

C.W. Fentress J.H. Bradburn B&V Project 16900
New Denver Airport B&V F.ile Al1SA/ADBL
April 22, 1991

Serial No. BLAK.DD199

1[“355':5:.‘ TR A
b ‘- [ |

P |

. f i ! 1

C.H. Fentress J.H. Bradburn zA’YI( ) “;’ﬁ

and Associates, P.C. ﬁf.wbut-3 . il

1800 Grant Street, Suite 600 : ' : '
Denver, Colorado 80203 T s e

L
Subject: Fire Protection

o

Dear Thom:

The following is a 1ist of items that we would like to present to the
PMT for clarification and/or further evaluate.

l. We are presently not providing sprinkier protection under the
bridges that span the Great Hall at Level §.

IT the Great Hall were sprinklered, there would be a reason
for sprinklers under the bridges--the overhead sprinkier
discharge floor coverage would be cbstructed by the bridge
width. Since the Great Hall is not sprinklered, putting
sprinklers under the bridges will serve no purpose and be of
no protection value.

2. The second issue that requires clarification is the
recommendation from CCD in their October 11, 1990 letter to
use Early Suppression Fast Response {ESFR} heads in the
Baggage Make-Up area in lieu of our smoke detection.

Qur present design utilizes regular sprinkler heads
discharging 0.20 gallons per minute {(gpm) per square-foot
over a 3,000-square-foot area of operation. We recommend our
design over the ESFR system based on the following
discussion.

APPENDIX C
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C.w. Fentress J. H. Bradburn B&V Project 16900
New Denver Airport _ April 2z, 1991

There have not been any fire tests conducted using ESFR heads
in @ high ceiling, uncompartmentalized, open area similar to
the Baggage Make-Up area; NFPA Standard 13 mandates that ESFR
heads may only be used to protect hazards and configurations
where their use has been proven by tests.

I we use ESFR heads, we would only have to hydrauiicaily
calculate the most hydraulically remote 12 heads, based on
NFPA Standard 13, Chapter 9. This means we wouid only have
to calculate an area of operation of 1,200 square feet, since
each head covers 100 sguare feet. In our professional
opinion, if we use ESFR heads and only calculate 1,200 sguare
feet, with this high ceiling we will be opening many ESFR
heads beyond the area of operation. The ESFR heads will not,
in our opinion, initiate early fire suppression of the
combustion by fusing and discharging from that height. With
the ceiling height, occupancy and uncompartmental conditions
of the area in question, we are confident that the use of
regular heads, and a calculated area of operation of

3,000 sguare feet, will best serve the protection of this
area.

We therefore, request a reevaluation of using ESFR heads and
propose to use regular heads using 0.20 gpm per square-foot
over 3,000 square feet as presently designed.

3. We have reviewed the kiosk's areas of the Great Hall in more
detail and the possibility of protecting them with self-
contained sprinkier systems has been evaiuated and have been
found to be impractical. We understand that the minimum size
of kiosk's with roofs requiring protection is 56 sguare feet.
Even these small kiosk's would require two or three heads,
and with each head discharging 28 to 32 gpm, we would be
looking at a 900 to 1,000 galion pressure tank for a
30 minute discharge. This is not practical.

We are in agreement that the sprinkler supply piping for the
kiosk's be run below the Level 5 floor and supplies stubbed
up at each established potential kiosk's loctation. Each
supply stub-up would have a control valve and a connection
coupling. This would aliow the connection of the kiosk's
sprinkler system to be a closed supply pipe, which would not
entail shutting down the floor below sprinkler system
protection to make the connection. Each kiosk's control
valve would be supervised to maintain valve position
reliability., This concept will require your consideration in

APPENDIX C



Page 3
s C.W. Fentress J. H. Bradburn B&V Project 16900
(_/ New Denver Airport April 22, 1991

alh
Enciosure

providing us preferred Jocations of the stub-up for any
possible proposed kiosk layout. We will await your proposed
tayout before proceeding.

Another concern is the fire pump bypass. The fire pump
bypass is required when the pump suction supply has adeguate
pressure and voiume to offer some protection should the fire
pump be cut of service. A double-check valve backflow
preventor is required on the suction side of the fire pump.
This backflow preventor has a control valve on the upstream
and downstream side to allow isolating the backflow preventor
should it require removal, repair, or servicing. Good fire
protection engineering and to be in compliance with NFPA
Standard 20 would dictate that the bypass should take suction

on the supply side of all conggg1_1n11g§*_ggg_gi%ggg;gg_jn;g_
the pump discharge downstream of all pump control valves, To
do this would require an additional backfTow preventor in the
bypass. We have been told that the fire department has
directed that the bypass for the other fire pumps, in the
NTSA area, be connected to the pump supply on the downstream
side of the backflow preventor. This can present some major
problems as indicated by the attached sketches. Please
obtain direction from the PMT as to which bypass arrangement
they will accept. - We recommend Arrangement 1.

Very truly yours,

BLACK & VEATCH

AH

Scott Ji/Ja
Project "Mandger

cc: Mr. Walt Coon, w/enclosure
Mr. Tim Heil, w/enclosure
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BYPASS ARRANGEMENT 1. Connect bypass arrangement. Pump can be
isolated by closing valves B and C. Backflow can be isolated by closing
valves A and B. In both cases the bypass remains active.
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L/ BYPASS ARRANGEMENT 2, If valves A and B are cliosed to isolate
backflow preventor, neither the bypass or pump are in-service. If

valves B and C are closed to isolate fire pump the bypass is not in-
service,
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BYPASS AHFIANGEMENTG. Closing valves A and B to isolate backflow
preventor the bypass and pump are out-of-service. Closing valves B and
C will isolate the pump and the bypass is in-service.
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
_ 745 WEST COLFAX
FEDERCO PERA DENVER, COLORADO 80204
(303) 640-5522
(303) 640-2540

June 6, 1991

. Mr. Thomas J. Walsh

C. W. Fentress J. H. Bradburn and Assoc. P.C.
1800 Grant Street, Suite 600

Denver, Colorado 80203

Dear Mr. Walsh:

RE: DENVER BUILDING INSPECTION DIVISION AND FIRE DEPARTMENT
RESPONSE TO MAY 1, 1991, CORRESPONDENCE REGARDING
CLARIFICATION OF DIA TERMINAL COMPLEX FIRE PROTECTION
ALTERNATIVES

Provided below is our response to your attached inquiry. This
correspondence amends the Rolf Jensen Report and Fire Protection
Alternatives with respect to those sectiongs referenced in this
docdument only.

1. Concur that with the Great Hall area of the terminal building

' not being sprinklered the deletion of sprinkler protection

under the bridges spanning the Great Hall at Level 6 is
acceptable. ' _

2. Design sprinkler system in Baggage Make-up area at Level 3 to
.20 gpm/3,000 square feet instead of ESFR design as referenced
previously. Sprinkler heads should be in the 165 - 212 degree
temperature range.

3. Concur with your analysis, self-contained sprinkler systems
are not acceptable to Building Inspection Division and the
Fire Prevention Bureau. Suggest preplumbing for fire

protection based on PMT recommendations for location of these
kiesk units greater than 56 square feet.

4, Arrangement #3 most closely resembles the attached NFPA 20
diagram for the fire pump bypass and backflow arrangement
required by the DFD. The Fire Department assumes that for
routine maintenance of the fire pump and backflow preventor
fire protection will be discontinued on a temporary basis.
The Fire Department connection permits us to augment the fire
protection should the system be shut down for any reason.
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Mr. Thomas J. Walsh
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June 6, 1991

Please contact me at (303) 270-1900 or Paul Spurgeon at (303) 640-
5522, or Cliff Hennig at (303 640-5843, if you have questions.

Sincerely,

Steve Rondinelli, R.A.,

Senior Fire Protection Engineer
Fire Prevention Bureau
SR:rs/6-3.pds

cc: Emil Gadeken
R. Norman

%@gu@am/ %E% b Jee T

Paul D. Spurgéon,/Division Chief C1iff Hennig, Directdr
Lvision

Fire Prevention/Investigation Building Inspection
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CITY AND COUNTY OF DENVER

200 W. 14th Avenue

FIRE PROTECTION
ELEVATOR SHAFTS AND ELEVATOR MACHINERY ROOMS

IN FULLY SPRYNKLERED BUILDINGS o1

Effective Dste July 1, 1991
(This policy is not retroactive)

Sprinklers shall be installed throughout the premises, including
elevator machinery rooms and at the top and bottom of elevator
shafts in buildings that are required by the Denver Building Code
or Fire Code to be fully sprinklered.

Locations and Coverage

Sprinklers shall be installed in elevator machinery rooms, at the
top of elevator shafts, and at the bottom of elevator shafts.
Sprinkler coverage shall be designed for Ordinary Hazard Group One.
Sprinkler heads shall be high temperature classification {286°F).

System Deaign

The sprinkler heads in the elevator shaft and in the elevator
machinery room shall be supplied from a separate, independent
sprinkler branch line with a readily accessible indicating shut-off
valve located outside of the shaft or machinery room. Valves shall
carry identification signs.

In buildings over 4 stories in height, the sprinklers in the
elevator shaft/machine room shall be supplied from a pre-action
system to assure that elevator recall is complete before water is
delivered to the sprinkler heads. In buildings of 4 stories or
less, where elevator recall time is relatively short, a pre-action
system is recommended, but is not required. A pre-action system
prevents water damage should sprinkler piping or heads become
physically damaged.

At least.one smoke Hetector shall be located in the same area of
each sprinkler head. Activation of any one of these detectors

shall cause recall of the elevator(s) and also put the building
into alarm.

APPENDIX C
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In addition to the smoke detectors, at least one rate-or-rise
thermal detector, with 135°F fixed temperature, shall be installed
in the same area of each sprinkler head. The circuitry for the
thermal detectors shall be separate from the circuitry for the
smoke detectors. The thermal detector circuitry shall be
interlocked with elevator control circuitry that can "verify" that
elevator recall has been completed and that all cars are at a floor
with the doors fully open. When any thermal detector is activated
and all cars are at a floor with doors fully open, a shunt-trip
circuit breaker shall automatically disconnect all electrical power
to the elevator machinery room and the elevator machinery. When
the sprinkler system is a pre-action system, the pre-action valve
shall also be automatically opened at this time.

Sequence of Operation

Fire in the elevator machine room and/or the hoistway: A smoke
detector would place the building in an alarm condition and cause
recall of the elevator(s). Subsequently, a thermal detector would
go into alarm and operate a shunt-trip circuit breaker to
disconnect all electrical power to both the elevator machine room
and within the hoistway. The shunt trip could operate-only if the
cars were at a floor with the doors fully open. At the same time,
if the sprinkler system is a pre-action system, a valve would open
and allow water to charge the sprinkler piping in the elevator
machine room and/or hoistway. As the fire gains intensity, a
sprinkler would fuse and extinguish the fire.

Specific Code References:

National Fire Protection Association Standard 13 4-4.7 Elevator
Stairs and Floor Openings. Vertical Shafts. *"One sprinkler shall
be installed at the top of all shafts... When accessible shafts

have noncombustible surfaces, one sprinkler shall be installed near
the bottom."

The Uniform Building Code, Chapter 3804: “Sprinklers shall not be
omitted from any room merely because it is damp or of - fire
resistive constructlion”, approved future amendment "or contains
electrical equipment."

Safety Code for Elevators and Escalators” ASME/ANSI Al7.1 Rule
102.2(c¢) “Standard sprinkler protection conforming to the
requirements of ANSI/NFPA No. 13 may be installed in these spaces,
subject to the following: .... (4) Means shall be provided to
automatically disconnect the main line power supply to the affected
elevator prior to the application of water. This means shall not

be self-resetting... ."
{_69_'_%_'__@:%:/_\_:_ 1 Aped Al % <onAe/5

Cl@ford E. Hennig,|\Director Paul-SpurJéon, Chief
Building Inspection Division Fire Prevention Bureau
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CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
745 WEST COLFAX
WELLINGTON E. WEB8 DENVER, COLORADO 80204
Mayor (303) 840-5522
(303) 640-2540

MEMORANDUM OF UNDERSTANDING AND INTERPRETATION
August 14, 1991

RE: FIRE PROTECTICN OF ELECTRICAL ROOMS IN FULLY SPRINKLERED
BUILDINGS - POLICY EFFECTIVE SEPTEMBER 1, 1991

This peolicy is being implemented by the City at a time when most
basic design work and most construction contracts for the new
airport complex have been completed. Because this policy becomes
effective September 1, 1991, it would be applicable to only part of
the airport complex. Recognizing that this policy is being
implemented in the latter stages of this project's design program;
and in an effort to achieve consistency throughout the new airport
complex, it is agreed that all electrical rooms in the AGTS Tunnel
and Baggage Structure, Terminal Complex/Parking Structures,
Concourses A, B, €, and the Airport Office Building will not hbe
sprinklered but will be provided with smoke/ionization detector(s)
connected to the fire alarm svyvstem.

Sprinkler protection will be required in the electrical rooms of
all other buildings at the airport complex. DIA agrees to reflect
changes to the specifications regarding this policy and direct
consultants accordingly of future facilities not covered by this
interpretation and agreement.

’é;7~€%w E&QAAANﬁ; b g&q&f{af

Cliff Hennig, P.E., T\irector, Building Inspection Division

@M/é l‘:%?/m. \*'/3’; ‘Crﬂ‘r i

Paul D. Spurgeoh, D¥vision Chief, Fire Prevention & Investigation

N Lovwn it 0149

GIfiger Evans, Chief of Cons¥ructidn, DIA
SR:rs/8-14.sr
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=S é CITY AND COUNTY OF DENVER

DEPARTMENT OF FIRE FIRE PREVENTION BUREAU
745 WEST COLFAX
WELLINGTON E£. WERE DENVER, COLORADO 80204
Mayor (303} 640-5522
August 8, 1991 (303) 640-2540

MEMORANDUM OF INTERPRETATION AND ADMINISTRATIVE APPROVAL

RE: DIA/ARFF STATIONS - One-hour Fire Rated Corridor

The Denver Building Code Section 3309(d) requires a one-hour fire
rated corridor connecting the stairs to the storage and observation
levels and the exterior of the building. However, due to the
limited area and occupancy of the ARFF/FAA observation level (less
than 1500 square feet and fifteen occupants), a fully sprinklered
facility and maintaining one-hour fire separation between the
storage and mechanical/electrical rooms at Level 2, the rating of
this corridor to the exterior is not required.

" Q@%j --%'Mf"?}éﬂ""‘"’/

Paul D. Spurgéon, Division Chief
Fire Prevention and Investigation Division

L el 6 Aus, S

Cliff Hennig, Direckor
Building InspectionliDivision

‘ i '
[ /f
\b W (A7,
Ginger Evdns, Chief of Construction
Denver International Airport

SR:rs/7~-31(2).sr
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CITY AND COUNTY OF DENVER

DEPARTMENT OF PUBLIC WORKS BUILDING INSPECTION DIVISION
200 W, i4th Avenue

FEDERICO PENA Denver, Colorado 80204-2700
Mayor

FIRE PROTECTION OF ELECTRICAL ROOMS
IN FULLY SPRINKLERED BUILDINGS
Effective date September 1, 1991
(This policy is not retroactive)

In buildings that are required by the Denver Building or Fire Codes to be fully sprinklered, automatic
sprinklers shall be installed throughout the building, including rooms having spaces dedicated to electrical
switchbonrds, electrical panel boards, electrical distribution boards, and/for electrical control boards.
EXCEPTION:

Automatic sprinklers shall not be required in electrical rooms when ali of the following conditions are met:

1. The room is separated from the rest of the building by not less than a one hour fire
resistive occupancy separation.
k_, 2. The room contains electrical equipment operating above 600 volts.
3. The room is dedicated to electrical distribution equipment only.
4. The room is provided with smoke/ionization detector(s) connected to a fire alarm system

monitored by a Central Station.

SYSTEM DESIGN

Sprinklers shall be instalied to comply with National Fire Protection Association Standard 13 for the
Installation of Sprinkler Systems. The occupancy classification is light hazard. Heads shall be flush type,
or shall be protected from mechanical damage with listed guards. Heads shall be high temperature
classification (250 “to 300°F). Only the sprinkler branch lines necessary to protect the room may penetrate
into the room.

CODE REFERENCES

NFPA 13 Formal Interpretation 83-10, Reference 4-1.1.1
NEC Section 384-4
ICBO Formal Interpretation UBC Section 3804, UFC Section 10.308

05 towan  CRLLh

Cliff Hennig, Director l Paul Spurgeon, Cieft /7
Building Inspection Division Fire Preventicn Bureau

N Jone At

S
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Section 4306 (j)

Q «  Please clarify the use of subducts in fieu of fire dampers
= atshaft openings.

= Section 4306 () contains the requirements for protec-

A o« tion of openings for ducts penetrating shafts. ltem 3 of

this subsection contains an exceplion which covers subducts as

shown in Figute No. 3. The 22-inch vertical extension of the steel

air subducts is permilled into the shaft enclosure without protection
of the fire damper at the point of penetration.

A
4 Exhausl air

N .
. \-.\ A \‘\' N

R - ™
SN
-- S

Ftoor-ceiling assembiy

Exhaust

Supply ait—»

,

Figure No. 3

UNIFORM FIRE CODE™

Section 10.308
U.B.C. Section 3804

Q « Does U.B.C. Section 3804 (U.F.C. Section 10.308),
» ltem 1, allow the omission of sprinkiers lrom rooms
containing high-vollage electrical control equipment?

A « No. The intent of U.B.C. Section 3804 has been clari-
w lied wilh regard to electrical equipment in the 1990
Accumulative Supplement and this revision will appear in Article
10 of the 1997 Uniform Fire Cade. The new text allows the omis-
sign of sprinklers as follows:

When sprinklers are considered undesirable because of
the nature of the contents or in rooms or areas which are of
noncembustibiie construction with wholly noncombustible
contents and which are not exposed by other areas. Sprin-
klers shall nol be amitted lrom any room merely because itis
damp, of fire-resistive construction or contains electrical
equipment,
tHigh-vollage electrical equipment can be expected 1o be de-
energized by overcurrent protection devices immediately uponthe
application of sprinkler water, thereby eliminating the electrical
hazard. If the concern relates to a potential accidental discharge or
leakage, we suggest the use of an auxiliary pre-action valve which
mainlains system piping dry in the prolected areas until a smoke-
detection systern senses smoke in the area. Water would then be
released into the piping, bul would not be discharged until ade-
quate heat was presentio fuse a sprinkler. Such a systern is relatively
fail safe with respect to accidental discharge and leakage and meets
code requirernents far autormatic fire-extinguishing system protec-
tion.

ftern 1 in U.B.C. Section 3804 is intended to give the building
oificial and the chief some latitude in requiring sprinklers if a
designer can demonstrate, based on testing or other satisfactory
methods, that application of sprinkler water creates a significant
problem which warrants omission.

Sections 45,206 and 79.804

Q w 1. Does the code provide any specifications for venti-
® lating a spray room or is Section 45.206 (a} a perform-
ance standard?

A a 1. Section 45.206 (a) provides a ventilation petlorm-
» ance standard. As stated, “all spraying areas shall be
provided with mechanical ventilation adequate to prevent the dan-
gerous accumulation of vapors.” The Uniform Mechanical Code ™
provides similar perfarmance criteria for the design of product-
conveying venlilation systems in Section 1105,

Section 45,206 () provides ventilation requirements applicable
only to spray booths, not spray rooms. Note that this subsection
was relucated frony Section 45,204 (b in the 1988 edition o clarify
that the pravisions apply te all spray booths, oot just dry filter-type
spray hooths,

Additionad discussion regarding performance-designed ventila-

APPENDIbem systemis can be found in National Fire Protection Association

Standared Mol 3V Seelion ARG
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Formal Interpretation

NEFPA 13

Installation of Sprinkler Systems

1989 Edition

Reference: 4-1.1.1
F.I. 83-10

Is it the intent of 4-1.1.1 to require automatic sprinklers or cquivalent automatic pro-

Question:
fic use of clectrical cquipment including buss ducts and cir-

tection in rooms designated for the speci
cuit breaker panels?

Answer:  Yes.

Issue Edition: 1983
Reference: 4-1.1.1
Date: August 1983

Copyright @ 1989 All Rights Reserved
NATIONAL FIRE PROTECTION ASSOCIATION
Bateryinarch Tack, Quincy, MA 02263

!
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CITY AND COUNTY OF DENVER

FIRE PREVENTION BUREAU
DEPARTMENT OF FIRE 745 WEST COLFAX
DENVER, COLORADO B0204
575-5522, 5715-2540

July 02, 1490

Mr. Robert E. Solomon, P.E.

National Fire Protectlon Assocliatlon
Batterymarch Park

Quincy, MA. 02269-9101

Dear Mr. Solomon,
Re: NFPA 13 Code Interpretatlions

Would you blease proviace us with your interpretation for
permissible sprinkler omission locations for the following areas,

based on an approved automatic sprinkler system being regulrec
throughout the building 7

Question 1. Is it the intent of section 4-4.8.1 to require
sprinkler protection at the top and bottom of all elevator
shafts?

Question 2. 1Is it the Iintent of Section 4-1.1 to require
- sprinkler protection jn the following locations?

Elevator electric motor machine rooms:

Elevator hydraulic machine rooms:

Dedicated electrical rooms:

Uninterruptable power supply rooms:

Areas containing electrical panelboards and switchboards:
Telephone eguipment rooms: :

HVAC mechanical rooms:

Beoiler rooms:

Question 3. When sprinklexr protection is provided, 15 it the
intent of Section 13-4.4.14 to reguire hoods or shields to
be installed to orotect generator and transformer eguipment
or is it the intent to reguire shields to be noncombustible
if installed? '

Question 4. If the answer to #3 above is yes (ie: shields
are reguired), are shielas or hoods also reguired to protect
electrical panelboards and switchboards?

Any information or code interpretations that you c¢an provide to

us pertaining to the above—mentioﬁédfQueétions would be greatly
aporeclated.

K-’S:‘mcerel\] yours,

James F. Madden,. Senior Analyst
! e ] -
Ltoen \"\\ ., APPENDIX C
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Afftomattc Sprmk!ers NEPAS

of the NATIONAL FIRE PROTECTIO N ASSOCIATION

t AATTERTYMANCH FPARK, PO, DOX $101, GQUINGCY, MASSACHUSETTS 02209-9101 - TELEFHONE {847y 770-3000 TELEX 2001250

Fax: (GA7) 7700700

July 20, 1990

James F. Madden, Senior Analyst
Ccity and Couty of DBenver

Fire Prevention Bureau

745 West Colfax

Denver, CO 80204

Dear Mr. Madden:

This replies to your letter of July 2, 1990 requesting information
on NFPA 13, Standard for the Installation of Sprinkler Systems.

The NFPA cannot approve a particular design or arrangement

but I can offer you my personal opinion of the Standard

as it relates to your situation. My responses follow the

same order as your 4 guestions.

1. YXYES.

2. YES to all locations.

- 3. NFPA 13 (1989) Paragraph 4-4.13 mandates the construction
of the shields. It is not the intent of this paragraph
to require the installation of the shields.

4. N/A

I attach a previously issued Formal Interpretation on Lhese

subjects. My response does not represent a Formal Interpretation
as noted below.

Robert E. Solomon,
Senior Fire Protectlon Engineer

RES/pmm

Attachment ,

- HOTICE OARRENDIRTETIONS -
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ARTICLE 384 —SWITCHBOARDS AND PANELBOARDS 70-273

the panclboard or one of the seclions of the switchboard for connecting the
grounded service conductor on its supply side to the swilchboard or
panclboard frame. All sections of a switchboard shall be bonded together
using an equipment grounding conductor sized in accordance with Table 250-95,

Exception: As covered in Section 250-27 for high impedance grounded
neutral system connections.

(d) Load Terminals. Load terminals in switchboards and panelboards
shall be so located that it will be unnecessary to reach across or beyond an
ungrounded line bus in order to make load connections.

{e) High-Leg Marking. On a switchboard or panelboard supplied from
2 4-wire delta-connected system, where the midpoint of one phase is
grounded, that phase bushar or cenductor having the higher voltage to
ground shall be durably and permanently marked by an outer finish that is
orange in color, or by other effective meuns.

(i) Phase Arrangement. The phase arrangement on three-phase buses
shall be A, B, C rom [ront Lo back, top to bottom, or left to right, as viewed
from the front of the switchboard or panelboard. The B phase shall be that
phasc having the higher voltage to ground on 3-phase, 4-wire dclia-
connected systems. Other busbar arrangements shall be permitted for
additions to existing installations and shalt be marked.

Exception: Equipment withir the same single section or multisection
switchboard or panelboard as the meter on 3-phase, 4-wire delta-connected
systems shall be permitted to have the same phase configuration as the
metering equipment.

(g} Minimum Wire Bending Space. The minimum wire bending space
at _terminals and minimum gulter space provided in panelboards and
swilchboards shall be as required in Section 373-6.

384-4, Installation. Equipment within the scope of Article 384 shall be
localed in rooms or spaces dedicated to such equipment. Such space shall
include that space described in Section 110-16, and in addition shall include
an exclusively dedicated space extending 25 fect (7.62 m) from floer or to
the structural ceiling with a width and depth that of the equipment. No
piping, ducls, or equipment forcign to the electrical cquipment or
architectural appurtenances shall be permitted to be instalied in, enter or
pass Lhrough such spaces or rooms,

(FPN No. 1): It is not the intenl 1o mandate a dedicated room.

(FPN No. 2): This section is not intended to prohibit sprinkler protection for the
electrical installation.

(FPN No. 3): For the purpose of Ihis section dropped, suspended, and similar
ceilings not intended to add strenglh to the building structure are not struclural
ceilings.

Exception No. [ Control equipnient which by its very nature or because
of other rules of this Code must be adjacent to or within sight of its
operating machinery,

Exception No. 2: Ventilating, heating, or cooling equipment that serves
the elecirical rooms or spaces.

Exception No. 3: Equipment located throughout industrial plants which
fs isolated from foreign equipment by height or physical enclosures or
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December 3, 1991

Mr. C1iff Hennig

Cit%’ and County of Denver
Building Inspection Division
200 West 14 Avenue

Denver, Colorado 80204

RE: Denver International Airport, Contract F121B-Terminal
Building, Contract F121E-Airport Office Building, Request
for Waiver of Dual Fed Exit Signs

Dear Cliff:

Per your request, we are officially requesting a waiver of the
requirement that: .

"Exit signs must compl{ with DBC 3314(d). This will
required connecting one lamp to the building power and the
~other lamp to battery (UPS) power.” ;

Both lamps in each exit in the terminal building and parking
garage are connected to both normal and emergency sources via the
dual source feed from the utility. Additionally, we have
provided central inverter systems in lieu of generators to
provide 90 minutes emergency egress illumination in the unlikely
event of both sources failing.

A letter to Al Horne regarding this issue was written by Emil
Gadeken on April 1, 1991, (see CCD-1597 attached). We have not
received a copy of this letter with Al Horne's approval. We
completed construction documents with the understanding that the
Airport was in agreement with our position that this design met
and exceeded the code requirements.

It is our understanding that the building department is in
general agreement that we have adequately addressed the exit sign
issue, but that they cannot approve the design because it is in
conflict with their interpretation of the code. We have
previously pursued resolution to this question, however, we now
need to request a waiver of the building department
interpretation requiring two conduits from two separate services
hard wired into each exit sign.

Thank you for your consideration of this request.
Sincerely,

ROOS SZYNSKIE, INC.

e ‘

L A /;\, z
( g 'L{"z//{'/ - QV' ///(_.-—v/j/;),?/m/ e

Charlotte Szynskie, P. £,
ﬁ- e pproved:

Acknowledged and Approved:

tlecincal Engineering
& Lighting Deasign

. Ginger/Evans Mr. Paul“Spurg Roos Szynskie, Inc.
Denver International Airport City and County of Denver . Surte 225
Fire Department 3045 South Parker Road

p Aurora. CO 80014

(303) 696-2602

Acknowledged and Approved: FAX ([303) 696-0812

7 . .
vé”: z EA«-{)AA'W? 22 Macd A2
Cliff Hennig, Cityland County of Denver
Building Inspection Division
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Post-it™ brand fax transraittal memo 7671 I#ot pages »

MEMORA &t #h

- ofa% -5524-
"-052 [
TO: Steve Rondinelli JC/P102A,/i0C/0035
FROM:. Jorge Cortesq(.r
DATE: July 2, 1993
RE: P102A, Static Signage/Fax Letter dated April 26, 1993
SUBIECT: Sprinkler head interference with signs in Terminal Building

Per our walk through of the Terminal Level 5 - NTA and Level 6 - passenger bridge on
June 28, 1993 we showed you several conditions where sprinkler heads were in direct
conflict with sign locations at ceiling soffits (see attached skeich, Condition A). We
discussed two options for a solution 1) move sprinkler heads several inches to one side or
2) maintain the six inch clearance from sprinkler head to sign as per your agreement in the
above referenced fax letter (see attached copy).

We have decided to go with option 2, However, per the agreement of the referenced fax
letter, it states that the six inch clearance must be maintained for signs not to exceed 15 feet
in length.

Our situation now is that the signs we surveyed are 27 feet long flushed to the ceiling but,
per your field observation you indicated that this condition is acceptable , as long as, the six
inch clearance is maintained.

Also, we showed you two conditions where the end of the signs were only 5-1/2 inches from
the sprinkler head (see attached sketch, Condition B). Unfortunately, at these locations we
have no other options to relocate the sign. Hence, you indicated that in this particular case
this condition is acceptable.

In order to advice our contractor to proceed with the installation work, 1 would like your
concurrence with this agreement.

W‘?/ I‘f/ f% Fire Prevention Bureau

Steve Fondinelli

Thank you for attention in this matter.

cc:  Wally Boyd
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MEMORANDUM
July 6, 1993 JAC/P102A/I0C/0030
To: Steve Rondinelli
From: Jorge Cortes _
Re: P-102A, Static Sig;mge andd ﬁ‘*«%’\‘eﬁ&:aﬂ
Subject: Clarification on NFPA 13 vertical distance from sprinkler head to sign
Denver International Airport

Per our walk through of the Terminai level 5 baggage claim on June 15, 1993, 1
presented to you a sprinkler head interference problem with our BIDS (Baggage
Information Display System) casework by the baggage carrousels.

The BIDS are suspended from the soffit. The distance from the bottom of soffit, where
the sprinkier head is located, to the top of the BIDS casework is 12 inches.

Per your information, 18-inches is required. However, the BIDS casework cannot be
jower because it would violate the code clearance requirement of 7 feet minimum. For
this reason and your field observation of adequate sprinkler protection adjacent to these
areas ] agreed that the 12 inches would be acceptable.

In order to advice our contractor to proceed with the work, 1 would like your
concurrence with this agreement.

%ﬁ%'«%v Fire Prevention Bureau
5 Rchdindili

Dsyssron Ch e

Thank you for your attention to this matter.

cc: Wally Boyd

APPENDIX C
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GED U el Louse

November 30, 1 Qg3

T
g

Mr. Scort Jack

Black and Veatch

1400 South Potomac Strast, Suite 200
Aurora, CO 80012

RE:  DIA - Terminal Complex F12NE
{Roos Project #8931 24,00
Serial No. RO0S.01285

Dear Scot

This letter is being written ger & request from John Salisbury for a
writtan resconse 1o the attzched Rolf lepgen ieltar.
We have rsviewed the Novemze’ 12, 1393 iater written LY Aolt
Jensen & Associates, Inc. in reference te the ipcation of the Leam
type smoke detectors, Wea do not disagree wuin any of the
statements made in thew ietter

© O

The basis for the origiral “heam tyré ‘smake dstecror docations wal
from the manufacturer's recommandation. The recormmeandation was
baseéﬁ upon the Simplex peam 1ype <moka dstsctor serias number
2098.

i this product or One with similar perfermance charactenstics 18
utilized, the spacing of the Ceam sype detactors at 60 foor intervals,
as originally indicated on tha F-1218 zuntract documents, should

prove satisfactory.

Sincerely,

ROCS S}YNSKiEI NG~

g , R /’/
Charlotie Szynskie *

‘ce: John Salisbury, C.W. Fenrress 3. . Bradhumn

CAS:is
Enciosure
O:F121B\F127 BDAT\beam det.COC e e
Roos Szyrskea, ing.
S‘di‘v‘% ?25

3045 South Parer Roud
Awrcra, OO 80014

(303 LGHIZEDE

£ix 1303} see-0812
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Multi-Application Peripherals

and Accessgries

UL Listed
FM Approved

Chotoelectric Smoke Dateciors
20GE Teries

(Projected Beam Type)

FEATURES:

. i4.L. Listed to Standard 268

« Microprocessor Based

. Temperature Compensated

« Autsmatic Gain Conirdl

» Up to 350 Foot Coverage

Sensitivity Adjusiment (6 Leveis)

.or: Bore Sighting for Ease of Alignment
Aziustable Optics

» Auxiiiary Gontacts

Tampar Switch

Norma: Status indicater (Flaghing Green
L 120% at Traneminer and Receiver

. a2 indicator (Red LED)

« Trouble dicator {Amber LED)

%

®

[

-

L3

{

SPECIFICATIONS!:

. INPUT VOLTAGE: 180 32 VOC with 2 maximum
aliowabte rinple of 4 Vp-D.

. STANDE T SURRENT @ 24 VOO Beceiver = 43 MA,

Transmuitar = 35 A,

RECE'VER ALARM CURRENT: Troutle = 47 mA,

Smoke Detection = 70 MA,

AANGE: 20 h. to 350 ft. (10 m. 1o 110 M., 0ng

30t {0 45 f. (10 m. 10 13.7 m; wide.

ADJUSTABLE OPTICS:. = 50° harizontsi, and & 18°

vertioal adjustment.

SENSITIVITY: Field salectaole tar 20, 3G, 40, 50, &C,

or 70% bearn obscuraton.

ALARM CONTACTS: Corm "A” wilis CONIETIS rated 1

amp, 60 VOO maximum for OC resistive ioads. Do ot

use with capacitive or inductive loads.

TOUSLE CONTACTS: Form "B" wih ogniacts rated

1 amp, 50 VDT maximum for DG resisive loads, D2

ngt Use with capacitive or inductive ioads.

AUX. ALARM CONTACT: For "C” with contacts rated

< amp, 60 VDC maximum for DC resistive loads. Lo

ot use with capacitive or inductive ioads.

TAMPER: Access door tamper switen i ir seres with

irouble contacts.

SIGNAL DELAY: Fire = 30 2 seconds! Trouble = 20

+ 2 saconds.

TEMPERATURE: The storage and operatng range s

395K to +130°F (0°C to +54°C)

MOUNTING: The uniis are desigred (o Le mounted '0

4" square or octagonal gigctrical boxes (not suppiied

by Simpiex).

*

&

s

.

+

&

-

“

-

-

* 1931 Zimpoy Timg Reyrans O0

2088-9207
PROJECTED BEAM DETECTOR

DESCRIPTION:

The Simolex 2098-9207 is 2 iong-range photestadtric
smOoKe detactoT Consisting S & separaie transmitter and
cacaiver. It can be used 10 protect iarge areas such &s
gymnagiums, ieclure halis, theaters, warehouses,
atriums, etc.

The light source 1n the transr iter produces an infrared
peam whicn is measurad by the recever {o detgrmung
~hscuration caused by smoxe, When the beaminterzily
measured by the receiver falls pelow a preset threshioid,
an alarm cutpul is generated.

it dust builcs up to the point where the signai has begn
reduced by 50%,. a trouble oulput is initiated.

inte: mittent beam biockage Juring cleaning is ignored.
and compiete beam biockage causes & troubls cupul
not an alarm.

oimpiitied instatiation raquireg oNy one-tims access to
each unit ag the ransmittec may te installed and
aligned using internal bore sights before the receiver s
in piace The receiver has MiCrC-pIocessal cantrel
aliewing autematic calipraticn at {he touch of a butten,
The orystal locked wransmitter signaturs atlows the
receiver o distinguish the detection beam from all typas
af EM], inciuding fluorescent, mescury and sodium
figrung,

The detector nas an attractive beige case wiin plack
tace olate.

APPENDIX C
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L CCATICN:

n all instaiations, good engineenng uggemant shout

prevall Following are sume gendial CONSIQEralons

. Do nor use mirrors. The 2098-3207 shsid he instailed
wiin 3 clear iine-of-sight saiw hatwee” e yariTiiie?

and receiver units.

he niended beam path should aisc 3¢ tlear &

moaving abjects.

14 1t esount the réceiver 30 that sunught car Znme

oot Jdewn the beam path and into tha Lot

Sar o mcoth, flal cenings, mountthe uiis 8o LAl g

cour calhs are between 47 and 127 from the osding.

_.ar a sioped or peaked celing, the Deam gt shoitd

«

1o

Sz tycated within three () leat of the oeak o1 2

- more adigcent vrits ars ngtalsd 0 e
ERTEE L -enating he ransmitier and recever
scaner. . ... venged. Reterence Simpiex

T2 -0 (B74-860).
{4y i 3 roum Mmay hinder smoke oM
-~ ean ostectors. Srranficator
g becgute s wanner ah
= 5 lovel whera (Uis the
- mdirg air and dogs not
on i songidered a
:s should be nsialied

. . . gy sasEionsaung, ventiiating
sgaditoreng oullels wiere smeke might be
Sroaiaed away rom he Heam. Avgid areas suigjectio
rermal smoke ConCentralions such as xitchens, and
gurages.
Aveid areas subject (G noimai simoke conceniration
such as kiichens, and garages.
56 rotinstal units wherg normai ambient remperature
is below 22°F (O°C) ov abgve *30°F (547G
Reference NEPA 7L Tandard of Aytomatic Fire
Detecters® icr mere <=ixisd INIONMEL0N on ‘ceation
and spacing of detectors.

«
&

*

ENGINEER GUIDE SPECIFICATIONS:
Furnish and install whare indicatec on he plans
Simplex Photoeiectne Projects Beam Detactor, mode!
2098-8207. The detector shall te Underwriters’
anoraterias (UL) Listed #268. Tne dotector shall be
- croprocessor baged, have autematic gan conirol and
(~mmaraivra compensation, The separate wansmiiter
. siver shall pe capable of long-range coverage ot up
- 350 f. {106M). ana have six &) gensitivily sstings,
e astector shall inciude a nermal status indicator
- -=an Fiasning LED), an alarm incicator (Red LEDY,
-~ 2 troubie indicator (Amber LED). The detector shalt
“tan it operating power from a Simpiex UL Listed tire
<:3'm panet. The operating voitage shall be 24VDC
_.:Nomiral}. The detactor sha!l have tront bore sighting
.- case of installation.

It N Lo
-

A

p—

e 5,507 - e -
{13.8751)

378"

A

BEMOTE INCICATOR/TEST UNIT

Ths Simpiex 2098-8876i8a Remote Indicator/Test Linil,
1o ne used N conjunction with the 2088-9207 Beam
Smeke Detector. This unit will ‘ndicate tre status of the
detector, (nermal, alarm or troubia) orovids ledl perils
tn check the detector calibration: voltage. and <an 28
used 1o test (via the key awitch; the aiarm function oithe
detector

The 2008-35 16 s wired to the 2098-9207 Beam Smokes
detector via color-coded wire iaads. For sat-up, alarm
and trouble conditions, of ralinration voitages. refer 10
Simplex publication FER-21-C1€.574-68€).

@
s

€9 simplex
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CITY AND COUNTY OF DENVER

DEPARTMENT OF PUBLIC WORKS NEW DENVER AIRPORT OFFICE
STAPLETON TERMINAL BUILDING
DENVER, COLORADO 80207
PHONE: {303} 270-1900

WELLINGTON E. WEBB
Mayor

MEMORANDUM OF UNDERSTANDING

***T TR R *kk

January 3, 1994

To clarify the smoke control system in the terminal, the following
information is provided.

1. The smoke control zones in the terminal will be modified to
combine the "retail/office” zones with the adjacent ticketing
(level 6) or baggage (level 5) zones. Activation of any one
9 M device,will alarm to a central station, activate hoistwa Smoke.
: W )__fﬁmﬁtair pressurization fans{and horns/strobes in the zone. echaush
d eckey oy  Manual activation ofiother zones will be accomplished from the 'FAMS ?;
fire operations centerlPCF raphics computer).
L*‘ s!‘“‘"‘) P a,i.”(.gg,f{- or. ;p Ng-c‘h\ Teowmmna Svppa ™
? 2. Draftstops will be required separating hefg;SA)and Terminal. Acea
No draftstops will be required in the NTSA with the exception
of those around escalators.

3. End switches for dampers in the open position will be provided
and monitored as a zone, not individually. Damper end
switches indicating the closed position will not be required. ‘
Exhaust fan status will be provided and monitored as a ameup,Zone.
not individually, and run status of the Exhaust Fans will be ?ﬁ'—
displayed on the Fire Alarm graphics at the PCFC.

4. Grear Hall Exhawst fang shajl wte b ]
- M.IVA*iDHIH“FV"M -f'hcm‘l’ wmwmlar;m %A% ,,?z__

_J VALY v"ﬂw L.z (Gf(ww—r' 4 Janad

Ginger Evans Date Cliff Hennig \L Date
Assistant Director of Aviation Director Buildiny Insp. Dept.
) s [

. r:f:,/ V. ’l’/@‘msz 19 K o 79

Paul Spurgeon 7 Date

Chief of Fire Prevention
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RIEGEL ASSOCIATES INC.

June 10, 1994

Mr. Jeff Hilieary, PE. Mr. Steve Rondinelli, R.A.
City and County of Denver Denver Fire Department
Building Inspection Division Fire Prevention Bureau
200 West Fourteenth Street 745 West Colfax Avenue
Suite 101 Denver, Colorado 80204

Denver, Colorado 80204-2715

Re: Denver International Airport Main Terminal and North Terminal
Smoke Control Systems Fan Override Meeting Minutes

Mr. Hilleary and Mr. Rondinelli:

Enclosed is a copy of the Minutes of the Meeting held on June 1, 1994, with Denver Fire
Prevention Bureau, PMT, AllWest Fire and Sound (AllWest), and Riegel Associates, Inc.
(RAl). The purpose of this meeting was to define to the Denver Fire Prevention Bureau
the installed overrides on the smoke control fan systems at the referenced project.
Signature on these Meeting Minutes will signify concurrence with the smoke control fan
system overrides, as defined herein.

Attendees: Steve Rondinelli / Fire Prevention Bureau
R K. Foster / Fire Prevention Bureau

Jim Gaved / PMT Harry Lindmark / PMT (part-time)
Ross Thenhaus / AllWest
Don Riegel / RAI Brian Zimmerman / RAl
A. Main Terminal
1. Great Hall Exhaust Fans:
a. HAND = Currently there is no manual override in the HAND position

to shut the fans down.
b. OFF = Off
C. AUTO = Fans are initiated by the fire alarm system during smoke

exhaust mode. Manual override provided to turn the fans off with
hatches open.

/310 DIC Parkway Suite £
Englewood, Coloraco 80111

(303) 7967272 FAX (303) 796-9416 APPENDIX C



RIEGEL ASSOCIATES INC.

Mr. Jeff Hilleary and Mr. Steve Rondinelli
June 10, 1894

Page 2

2.

Stair and Hoistway Pressurization Fans:

a.

0

HAND = Fan currently will not run in the HAND mode uniess the
outside air damper panel is bypassed. However, if panel is
bypassed and fans are running, currently there is no override to turn
the fans off from this position.

OFF = Currentiy, OFF is overridden by Ail_West. AllWest intends to

rewire the starters in order not to override this position. Done
06/04/94

AUTO = Fans are initiated by the fire alarm system simultaneously
with the opening of the outside air dampers.

Level 7 Relief Air Fans:

a.

HAND = With the fans manually started in the HAND position,
AllWest does not currently provide an override to turn the fans off
from this position.

OFF = AllWest does not override the OFF position at the starter.

AUTO = The relief air fans are initiated for smoke exhaust by the fire
alarm system. Manual override to turn the fans OFF is provided.

Level 3/4 Dedicated Smoke Exhaust Fans:

a.

HAND = With the fans manually started in the HAND position,
AllWest does not currently provide an override to turn the fans off
from this position.

OFF = AllWest is not overriding the OFF position at the motor starter.

AUTO = The dedicated smoke exhaust fans are initiated through the
fire alarm system with manual override to turn the fans off.

Baggage Supply and Exhaust Air Handling Units

a.

HAND = AliWest is providing the override to turn the fans offand to
pressurize/exhaust from the HAND position at the motor starter.

OFE = AllWest is not overriding the OFF position at the motor starter.

APPENDIX C



RIEGEL ASSOCIATES INC.
Mr. Jeff Hilleary and Mr. Steve Rondinelli

June 10, 1994
Page 3

C.

AUTO = The supply and exhaust air handling units are initiated by
the fire alarm system with manual override to turn the fans off or
reset the fans back to the AUTO mode.

8. AGTS Platform Smoke Exhaust Fans:

a.

HAND = With the fans manually started in the HAND position,
AllWest does not currently provide an override to turn the fans off
from this position.

OFF = AllWest does not override the OFF position at the motor
starier.

AUTO = The dedicated smoke exhaust fans are initiated by the fire
alarm system. Manual override to turn the fans off is provided.

B. North Terminal

1. Air Handling Systems and Relief Air Fans:

a.

HAND = Presently, AllWest is providing manual override to turn the
tans off for air handling units NAHU-3 through NAHU-8 and NRF-3
through NRF-8. NAHU-1 and NAHU-2, and NRF-1 and NRF-2
currently do not have this override provided, however, AllWest is
installing the appropriate hardware to perform this function. Done

for NAHU-1 and NAHU-2/NRF-1 and NRF-2 06/01/94

OFF = AllWest does not override the OFF position at the motor
starter.

AUTO = Pressurization sequence for the air handling systems and
exhaust for the relief air fans is initiated by the fire alarm system.
Manual override to reset the fans back to AUTO is provided.
Override to turn the air handling units and relief fans off is provided
for NAHU-3 through NAHU-8, and NRF-3 through NRF-8. AllWest
will install the appropriate hardware to provide this function for
NAHU-1 and NAHU-2, and NRF-1 and NRF-2. Done 06/01/94

2. Dedicated Baggage Smoke Exhaust Fans

a.

HAND = AllWest is not providing overrides with the motor starter in
the HAND position. :

APPENDIX C



RIEGEL ASSOCIATES INC.

Mr. Jeff Hilleary and Mr. Steve Rondinelli
June 10, 1894

Page 4

3.

b. OFF = AllWest is overriding the OFF position for these fans,
however AllWest is currently rewiring the starters to eliminate this
override. Done 06/01/94

c. AUTO = The dedicated smoke exhaust fans are initiated through the
fire alarm system. Override to OFF or reset of the fans are provided.

Level 6 Passenger Walkway Smoke Exhaust Fans

a. HAND = We were unable to verify overrides for these fans systems.
Presumably, overrides stated above will be provided as part of these
fans.

b. OFF = AllWest does not override the OFF position at the motor
starter.

c. AUTO = The dedicated smoke exhaust fans are initiated through the
fire alarm system. Override to OFF or reset of the fans are provided.

C. Programming Changes

1.

As part of the manual exhaust sequence for the Great Hall, it is our
recommendation to disable all the supply air handling units serving the
Great Hall during this smoke exhaust scenario. Currently, only half of the
adjacent zones are disabled during this exhaust sequence, which during
preliminary smoke control performance testing, has created problems with
containing smoke in the zone in alarm. AllWest agrees to reprogram.

it is our recommendation that a portion, if not all, of the North Terminal
Level 6 rooftop air handling units NRTU-1 through NRTU-6, be put into
pressurization as part of the manual exhaust mode for Great Hall MOD1,
MOD2 and MOD3. Under previous preliminary performance testing, the
smoke was not contained between the Great Hall MOD1 and the North
Terminal Level 6 passenger walkway, with just the Great Hall MOD1 smoke
exhaust fans in operation. However, a preliminary smoke control
performance test did demonstrate that with NRTU-1 through NRTU-6 in
pressurization, adequate smoke containment was achieved. AllWest
agrees to reprogram.

APPENDIX C



RIEGEL ASSOCIATES INC.

Mr. Jeff Hilleary and Mr. Steve Rondinelli
June 10, 1884
Page 5

D. Summary

To the best of our knowledge and belief, the fan system overrides as defined
hereinbefore meet or exceed the requirements of the Denver Building Code, in all

cases, with corrective actions as noted.

If you have any questions, or which to discuss this matter in further detail, please don't

hesitate to call.

Respectfully,
P}L@gei Associates, Inc.

Dchald L. Riegel, PE.
DLR/pdl

cc: all Attendess
~. !

K 'y
\“‘“;Dé.

bk

Jeff Hiﬂeay / Denver Building Department

Do,

‘\mﬁ_

J

7 Date

Steve Rctﬁdineiii / Denver Fire Prevention Bureau
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DFD FIRE PREVENTION BUREAU

TRANSMITTAL

DOCUMENT NAME _ SMOKE CoNTRDL  FAN OoUVEREOE

TRANSMITTAL ISSUED BY __ S RooD| NE L,

DATE RECEIVED DATE OF ISSUE Gj/ [ b[/ g
{
ACTION: REVIEW/COMMENTS INFO ONLY __

M
RETURN COMMENTS TO

RESPONSE/COMMENTS DUE —  PHONE _640-5322 FAX 640-3430

ACTION COPY ACTION COPY
Denver Fire Department Building Inspection Division
Div. Chief Juniel Ed Kocman (Act/Director)
Asst. Chief Wyles : Pete Bemelen{Act/Ch StruArc)
)( Steve Rondinelli (Arch/Eng) Jeff Hilleary (Chief Mech)
Capt. Finken Curt McMillan(Act/Ch Elec)
Capt. Gutierrez Phil Marin (Inspections)

JE———

Lt. Sarconi, Arson

Lt. Mehrens {Flammables)

Lt. Spialek (Haz Mat)
Lt. Ramos (Special Occup)
Li. Williams (Insp & Test)
Lt. Wilson (Pub Ed)

RIS

U

ere—r—————

IR

Lt. Jefferies (Institutions) Other Citv Agencies

Lt. Dwyer (Insp & Comp)

Tom McManus (Engineer) )( BAW L DDWAN,
Barney Mulligan (Engineer) (D Dil-

71 Smith (Clerical/Recep)
Janice Orth (Daw)

Y D rie )

AY

T

COMMENTS
Ml o . Dony Riepsr. €
Rigen ASSOCiATES INC
C31p DTC Parkwsau Swie =
Enclewon (o, SONF
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Nov 10 88 10:24a Planning & Development 303-342-2635 p.2

//%/
CITY AND COUNTY OF DENVER

DEPARTMENT OF AVIATION Denver International Airport

Airport Office Building
WELLINGTON E. WEBB Bruce Baumgartner 8500 Peha Boulevard
Mayor Manager of Aviation Denver, Colorado 80249-6340
(303) 342-2200
Noverber 9, 1998 #1BTO2C81-T129-PS.03.01.01.007
Mr. Peter Bemelen 4 /. &m«w& then rmnlier Lo 5 Ao

City and County of Denver - a A /m /W?

Department of Public Works; Building Inspection Division

200 West 14% Avenue, Suite 101 thangs? B3y Wm7 e
Denver, CO 80204 enle % $ M
/w&w&rﬁ y 243 " eal

Reference: Denver International Airport AAdrrnnd
Terminal Level 5 & 6 Elecmw & Communication Room , W “j g Wt
Wall & Door Construction Acceptance ; > W
ploidnst be ralell
Dear Mr. Bemelen; : /b_vv UEE gul NET. At

This letter discusses existing wall and door construction of electrical and communication rooms at the W Hmst 0/3%
DIA Terminal Levels 5 & 6, and requests approval of these walls and doors as they are built, provided that &, }/ QW:/’ W

penetrations and top-of-wall joints are properly scaled. /7;% blonin
AArrns

As we have discussed, the following facts have been identified:

traction buildi ey ! /97
a. The DIA terminal building is a fully sprinkled Type I construction building. /
M&uﬂ@«z/ﬂh
b. The original issue of construction drawings, dated June 25, 1991, show many of these / ﬁ% ROV tadd
electrical rooms with 1-hour rated walls and doors. *

c. An August 14, 1991 Memorandum of Understanding allowed sprinklers to be omitted in W
electrical rooms provided smoke / ionization detectors are instailed. ’

d. A December 19, 1991 Change Request #44 by the architect (Fentress) removed the rating é ' Z :

from many of these walls and doors.

e. A December 17, 1992 BID internal interpretation titled “Installation Requirements for Non- : : zé - 95 9
Required Full or Partial Fire Protection Systems” discusses a 1 hour separation between sprinkied
and unsprinkled areas. g Aper

/ £ A March 1, 1994 Memorandum Of Understanding And Interpretation permits communication
[ rooms of less than 600 square feet to be without sprinkler protection provided smoke detectors /ﬂ”

connected to the Fire Alarm System are provided. W
/ot

g. As-built record drawings dated January 30, 1995 show most electrical rooms and all
communication rooms to have non-rated walls. Most electrical room doors are shown non-rated.
The source for many of these changes has been traced to December 19, 1991Change Request #44.
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b Some of these walls are built as double walls of metal studs with 5/8” Type X gypsum board
on the outer sides and an approx. 24” gap between the unsheathed interior sides. This space
accommodates fireproofed steel columns and bracing.

i While these existing concrete masonry walls and 5/8” Type X gypsum board walls are not
noted on the drawings as rated, they are built similar to rated walls. They have most top edges
and many penetrations scaled. DIA is now developing construction documents to have improved
seals added where existing installations have been found to be lacking.

Additional details are contained in my October 26, 1998 letter to you. The attached 8 %” by 117 contains
two head details and one sill detail which represent this double walls construction.

As discussed during our October 29, 1998 site visit, reasonable judgment can be made that the existing
electrical room and communication room construction can be defined as essentially equal to one hour
construction and as such can remain in place with no change other than miscellaneous improved seals
outlined in item “i” above. Further it was agreed that any additional openings made in these walls in the
future would be considered as requiring a 1 hour fire rating and would be so sealed.

Following your review, please sign the attached copy of this letter as confirmation of acceptance of these
terminal level 5 and 6 electrical room and communication room walls and doors as installed, conditional
upon completion of the work to seal penetrations and construction joints.

Sincerely;
Jack Bartels
Planning and Development

cc John Brann / Denver Building Inspection Division
Reggie Norman / DIA Planning and Development
Jon Feimen
Farren Elwood
Project File
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Meeting Minutes
Date: October 29, 1998
Place:  Denver International Airport Office Building (AOB) and Terminal.

Attendees;  Peter Bemelen/ BID
Farren Elwood / DIA
Jon Feiman / D1A
Pat McCollum / DIA
Mark Kelley / DIA (For Item #1 Only)
Jack Bartels / DIA

Subject: DIA Terminal Certificate Of Occupancy Issues
#TBTO2CS1-T129-PS.04.03.006

1. Inspected the Terminal Level 4 Pump Room 44A18. Pumps and controls are being installed for the
new water feature. This pump room is located south of the south escalators from Level 5 to the outgoing
train platform on Level 4.

4. Walls around this pump room and its entry door are t0 provide a 1 hour rated enclosure. The
pump Toom contains a fire protection sprinkler system.

b. Fire rated expansion joints will be installed within the existing narrow vertical wall openings.

. ‘Wall extensions to the north, constructed of gypsum board on one face of metal studs, form 3 m’W
1/2 ft. wide unoccupicd spaces with the side walls of the escalators. These areas are located to the west ;td ,d"

and the east of the south escalators. Due to complexity and size of plumbing routed into these spaces,

it is impractical to build a rated separation wall at their end openings into the pump room. > 6/
Determined that the walls of cach of these two spaces can have the 5/8” Type X gypsum board & & .
extended and sealed to the concrete structure above, Determined that these measures would permit %, D
acceptance of these metal stud and gypsum board walls as 1 hour rated walls. Each space is to be

cleaned of debris and have a barrier constructed at its south opening to prevent its use for storage. %/

2. Discussed 3 types of terminal level 5 and 6 electrical rooms, all without sprinkler protection. 5
S

a. One type is located toward the interior of the terminal and is not accessed through a
communication room. Inspected Electrical Room 6220 (#61A12 on drawing) located off the level 6
airlines ticket area as an example. This electrical room has a wall consisting of two back to back wail
partitions, each with 5/8” Type X gypsum board on one face of metal studs. This is similar to
Underwriter’s Laboratory Inc. Design No. U420; however bracing is not installed and the distance
between studs exceed 9 %7, Determined that this wall construction, located between a fire protection
sprinkled area and a non-sprinkled area, will permit definition as a 1 hour rated wall. DIAis to
provide a letter to Peter Bemelen outlining this existing wall construction for BID approval as a 1 hour
rated wall. Existing wall openings to be scaled with fire rated materials. (This particular electrical
room wall stops at the bottom of structural beams approx. 18” below the deck above. DIA will
investigate construction at the top of this wall and determine if an improved rated termination is
needed. BID advised that this improved rating could be provided by adding a layer of Thermofiber
insulation over the top plate of the wall.)

The door of this electrical room is similar to others in that it does not contain a fire rated label nor
acloser. Determined that non-rated electrical room doors and frames can remain in place, These
doors will not require a closer because the doors are locked. Openings added to these walls in the
future are to be closed with one hour rated constructions.
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b. The second type of electrical room is located toward the interior and entered from a
communication room. Inspected Electrical Room 6350-1 (#68C15 on drawing) located on level 6.
This electrical room also contains walls of back to back partitions of metal studs with gypsum board on
one face. These existing walls are also addressed in DIA’s letter to Peter Bemelen and requesting BID
approval as 1 hour rated walls. Existing wall openings to be sealed with fire rated materials.

The door of this electrical room does not have a fire rating label or closer. The comununication
room door is labeled. Determined that the non-rated electrical room door and frame can remain in
place. The door is locked & will not require a closer.

(See Item #3 for information relative to the communication room.)

¢. The third type of electrical room is located toward the perimeter of the terminal. Inspected
Electrical Room 6304 (#68C03 on drawing) located along the terminals west perimeter wall. The
electrical room walls (which are identified on the record drawings as non-rated) are of non-
combustible construction with sealed joints. The door is of non-rated spandrel glass construction. It
was determined that this construction is acceptable as it is. The yooms are o have electrical covers
installed, stored items removed and door locks secured.
1 Discussed communication rooms without sprinkler protection jocated adjacent to electrical rooms. 9‘30
Inspected Communication Room 6350 (#68C14 on drawing). Determined that this existing construction
is similar to that of the adjacent electrical room and also permits acceptance as equivalent to one hour
rated construction. Existing wall openings to be sealed with fire rated materials.

4. Tnspected terminal level 4 Corridor 44C03 from Elevator Vestibule 44C04 and Stait WaN2 tothe AKX -
exterior door and parking area to the west. Discussed and viewed damage resulting from carts

transporting parcels through this corridor resulting in destruction of exterior doors, frame and hardware,

damaged concrete masonry walls, and doors forced to remain in the open position. Identified the

following work components to be included within the CO contractor’s package:

a. The double doors from Elevator Vestibule 44C04 into the corridor are to be provided with
magnetic hold open devises, activated by the fire detection system.

b. Wall protection to be added to the south concrete masonry wall located southwest of the double
door from elevator vestibule 44C04.

- éf’
¢. Replace 90 minute rated pair of exterior hollow metal doors, frame and hardware. Frame to not m‘ﬁl "

have a center mullion. Doors to be opened from the inside with panic hardware and/or automatic dW W R
sensors. Doors to be opened from the outside with access card sensors and push buttons. Doors to [ ‘j}‘ M '
remain in the open position when automatically opened from inside or outside for a long enough time -

frame for the parcel cart to be pushed through it.

5. Discussed termination of open utilities located in three difficult to reach areas identified in DIA’s Q{L %/
October 26, 1998 letter to BID and determined that these could remain as they are.

6. Discussed the Airport Office Building construction items needing to be changed as limited to the
carpeting on the level 6 horizontal exit from western stair and a several roofing iterns.

a. Inspected the level 6 horizontal exit from the west side interior stairway which serves as an exit /wﬁ
from levels 6 through 10, The horizontal exit is separated from the exit corridor serving the rest of the ,9 .
AOB level 6 by two doors, one of which is held open by a magnetic hold-open activated by the fire /
detection system and closed by automatic closer. The floor has been carpeted with surplus carpet of
unknown specification. BID is to investigate the new building code and determine if this use of carpet |

is approved, ,ze,/b/agg aa/?’&?/ w/ /’/,m/' wxflf/ﬂf M@/ff/dﬁ M/o%/ﬂf
W/ Doc FF-1 “pil feswia@omREC (6 CFR , fors £32)
[ per IBC 2000 Faiht DRAFT )
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b. Identified one door at office 6843 & one break room door, both to the corridor and being ok /0 ﬂ/
inappropriately held in the open position. These two doors are to have a magnetic hold open activated
by the fire detection system added. A closer istobe added to the door to Office 6843,

Please advise Jack Bartels ASAP if any of the above is not a correct record of the meeting discussions and
conclusions,

Jack Bartels  Phone 342-2200 x4490; Fax 342-2635

Distribution  All attendees

Reggic Norman
Mike Steffens
Frank Odland
George Sncad
Ken Borrousch
Dave Anderson
Project File

bee Note to Mark Kelley: Regarding ltem #1; our CO Package is to include the construction of the
gypsum board up to the deck above. The water feature package is the to include the rated expansion
joints, cleaning of the area between wall segments and the construction of barriers to limit use as storage.

%m%w (fpbr Bt
DENVER BUﬂ.DlNG INSPECTION DW’S‘;/:‘ )
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DENVER INTERNATIONAL AIRPORT

PLANNING & DEVELOPMENT DIVISION
2500 Pefia Boulevard

Denver, CO 80249

Phone; (303) 342-2200

Fax; (303) 342-2635

FACSIMILE TRANSMITTAL SHEET

TO: Peter Bemelen FROM: Jack Bartels

COMPANY: City and County of Denver DATE: November 10, 1998

FAXNO. (303YA0-5623 FAX NO. (303) 342-2635

PHONE NO. PHONE NO. | (303) 342-2200

SUBJECT: DIA Terminal Construction NO. OF PAGES INCLUDING COVER. l 7
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BRUCE BAUMGARTNER
Manager of Aviation

DENVER

INTERNATIONAL
AIRPORT

Department of Aviation
Airport Office Building
8500 Peria Boulevard
Denver, Colorado 80249

Phone: (303) 342-2200

City and County of Denver

WELLINGTON E. WEBB
Mavyor

February 6, 2002

MEMORANDUM

TEE David Clark, P.E.
Chief Fire Protection Engineer
Denver Fire Prevention and Investigation

FROM: Robert Busch‘z?—;\
Design Manage !
Life Safety Team

SUBJECT: Terminal Building Level 5 Customs Area

RE: Modification to Fire Alarm, Fire Protection and Smoke Zones

Terminal Level 5 Customs area is presently served by two zones for each of the
systems; Fire Alarm, Fire Protection and Smoke Zones. The demarcation of the
zones are not consistent with the other respective zones.

The customs area is bounded on the north by the zone for the Passenger Bridge,
and the south by the zone for the Terminal “Great Hall”.

DIA plans to modify the Fire Alarm Control Panel Programming to allow the entire
area (approximately 69,000 S.F.) to report as one zone for incidents. This will allow
proper activation of smoke control systems. The smoke control system to the south
of the area in the main terminal shall remain “manual”. Reference Exhibit A
attached.

This modification shall not be submitted for permit in that sequencing changes will
be modified by DIA authorized technicians.

Your approval of this modification is requested.

Approved OJ- _/ / / Z / ?A 2

David Clark, P.E. " Date
Chief Fire Protection Englneer
Denver Fire Prevention and Investigation
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BRUCE BAUMGARTNER
Manager of Aviation

DENVER

INTERNATIONAL
AIRPORT

Department of Aviation
Airport Office Building
8500 Pefia Boulevard
Denver, Colorado 80249

Phone: (303) 342-2200

City and County of Denver

WELLINGTON E. WEBB
Mayor

February 6, 2002

MEMORANDUM

TE: David Clark, P.E.
Chief Fire Protection Engineer
Denver Fire Prevention and Investigation

FROM: Robert Busch
Design Manage
Life Safety Team

SUBJECT: Terminal Building Level 5 Customs Area

RE: Modification to Fire Alarm, Fire Protection and Smoke Zones

Terminal Level 5 Customs area is presently served by two zones for each of the
systems; Fire Alarm, Fire Protection and Smoke Zones. The demarcation of the
zones are not consistent with the other respective zones.

The customs area is bounded on the north by the zone for the Passenger Bridge,
and the south by the zone for the Terminal “Great Hall".

DIA plans to modify the Fire Alarm Control Panel Programming to allow the entire
area (approximately 69,000 S.F.) to report as one zone for incidents. This will allow
proper activation of smoke control systems. The smoke control system to the south
of the area in the main terminal shall remain “manual’. Reference Exhibit A
attached.

This maodification shall not be submitted for permit in that sequencing changes will
be modified by DIA authorized technicians.

Your approval of this modification is requested.

S ' it

David Clark, P.E. " Date
Chief Fire Protection Englneer
Denver Fire Prevention and Investigation
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DENVER
INTERNATIONAL
AIRPORT

Department of Aviation
Airport Office Building
8500 Pefia Boulevard
Denver, Colorado 80249

303.342.2200
www.FlyDenver.com

June 7, 2011

Chief Joseph Gonzales

Chief of Fire Prevention and Investigation
Denver Department of Fire

745 W. Colfax Avenue

Denver, Colorado 80204

RE — Administrative Modification Request #8
Denver International Airport — Fire Alarm Replacement Project; Project CE-50136
Permission to Utilize Presignal Feature

Chief Gonzales,

This Administrative Modification request is submitted by Denver International Airport
(DIA), in consultation with Hughes Associates, Inc. (HAI), to request permission to utilize
the Presignal Feature as permitted by the 2009 International Fire Code (IFC) Section
907.6.1 and installed in accordance with Section 23.8.1.2 of the 2010 edition of the
National Fire Alarm and Signaling Code® (NFPA 72). A fire alarm presignal feature is
permitted when approved by the fire code official. As such, this Administrative
Modification request does not involve a variance from the proposed 2010 Denver
Amendments to the 2009 International Fire Code (IFC) or any other applicable codes.
Instead, this Administrative Modification requests permission to utilize a code recognized
alarm initiation sequence of operation. This request is specific to the Airport Terminal
Buildings (i.e., Terminal and Concourses A, B, and C). Other buildings including the
Airport Office Building (AOB), AGTS Maintenance Facility, and Central Utility Plant are
not included in this request and will have automatically initiated alarm activation.

NEPA 72 Section 23.8.1.2 for Presignal Feature states the following:

23.8.1.2.1 Systems that have a presignal feature complying with 23.8.1. 2 Shall be permitted
if approved by the authority having jurisdiction.

23.8.1.2.24 presignal feature shall meet the following conditions:

(1) The initial fire alarm signals sound only in department offices, control rooms, fire
brigade stations, or other constantly attended central locations.

(2) Where there is a connection to a remote location, the transmission of the fire alarm
signal to the supervising station activates upon the initial alarm signal.

(3) Subsequent system operation is by either of the following means:
(a) Human action that activates the general fire alarm
(b) A feature that allows the control equipment to delay the general alarm by more

than [ minute after the start of the alarm processing

Means of compliance with these requirements are as follows: -

1. Any alarm condition will cause visual and audible notification to occur in the
Airport Operations Center on the 10" Floor of the AOB, which is a constantly
attended location. Alarm indication will also occur in all Fire Command Centers
and in the Life Safety Maintenance Office. Initial fire alarm signals will not
activate in other areas including public spaces.

2. The fire alarm system will be monitored directly by the DFD Line Shop via AES
Transceivers. All alarm conditions will immediately be transmitted to DFD
through this system for fire department response.
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Chief Joseph Gonzales

Administrative Modification #8 — DIA Fire Alarm Replacement

Permission to Utilize Presignal Feature

June 7, 2011 Page 2 of 2

3. Section 23.8.1.2.2, Item 3 provides options for alarm initiation. This
Administrative Modification is requesting that Option (a), human action, be
utilized to initiate alarm notification in the Airport Terminal Buildings.

This request is based on discussions to date with project stakeholders. Specifically,
ongoing meetings with DIA, DFD, and HAI personnel have demonstrated concutrence that
an alarm initiation approach consistent with Presignal Feature is the best approach for
public areas of DIA. This approach provides a number of operational benefits:

* Prevention of nuisance alarms initiating evacuation or causing occupant
misinformation

» Unnecessary exiting into the path of aircraft operations

* Misdirected exiting into areas of higher hazard

¢ Undue interruption of airport operations

This Request is intended to obtain permission for the Presignal Feature and not to identify
ot determine specifics of the message wording, message delivery (i.e., live or prerecorded),
zoning, or sequence of operation of the notification. These specific emergency response
issues will be determined through continued coordination between DFD, DIA, and HAL

Based on the information contained herein, DIA requests DFD approve the use of
Presignal Feature in all Airport Terminal Buildings with the option to utilize human action
to initiate notification (i.e., specific sequence of operation). We feel that this approach
will provide clear and unambiguous occupant direction based on the emergency event
while minimizing the potential for confusion in an emergency situation.

attention to this matter.

Sincerely, Prepared by,
) M
ﬂa—-j : o= (A \J\(Mj
David I. Rhodes, P.E. Scott A. Craig, P.E.
Deputy Manager of Aviation Senior Fire Protection EXRRuyfONA
Denver International Airport Hughes Associates, Inc.
Reviewed by,

m
\dl NA/‘A
% Wayne D. Mo::e pL. W. P. Mo

DENVER Principal
INTERNATIONAL Hughes Associates, Inc.
Alrport Office Building

AIRPORT
Technical Reyi

8500 Pefia Boutevard = 4/’ (2 / 2e//

Denver, Colorado 80249 G&w, P.E., Fire Protectibn Eiigineer 7 Date

303.342.2200 ’
3% \ &/K-/ 281f

www.FlyDenver.cam
Prevention and Investigation ¢ { Date

Department of Aviation

Approved by:

Chief Joseph hzal:

/
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DENVER -
INTERNATIONAL
AIRPORT

Department of Aviation
Airpart Office Building
8500 Pefia Boulevard
Denver, Colorado 80249

303.342.2200
www.FlyDenver.com

August 20, 2013

Chief Joseph Gonzales
Denver Fire Department
Fire Prevention Division
745 W. Colfax Avenue
Denver, Colorado 80204

RE — Administrative Modification Request #19
Denver International Airport —~ Public Safety Notification Upgrade Project
Project CE-05021 _
Visual Notification Design Approach

Chief Gonzales,

This Administrative Modification request is submitted by Denver International
Airport (DIA}, in consultation with Hughes Associates, inc. (HAI), to document the
design approach for visual nofification for the Public Safety Notification Upgrade
(PSNU) Project at DIA. This request is a code clarification of the design intent for
visual notification as addressed by the 2011 Denver Fire Code (DFC)
Amendments to the 2009 International Fire Code (IFC), specifically Section
907.6.2.3. This request is specific to the Airport Terminal Buildings (i.e., Terminal
and Concourses A, B, and C). Other buildings including the Airport Office

Building (AOB), AGTS Maintenance Facility, and Central Utility Plant have already
been modified in compliance with applicabie codes for visual notification.

PSNU Administrative Modification #6, for Private Notification Areas, and #7, for
Public Notification Areas, are also applicable to the project and are to be
considered within the application of visual notification.

Applicable DFC requirements for visual notification are as follows:

Section 907.6.2.3 Visual Alarms. In all occupancies, visible notification shall be
provided in toilet rooms accessible to the disabled, in corriders, public and common
areas and in areas of assembly. Visible alarms shall be installed in accordance with
NFPA 72. :

(IFC) 907.6. 2 3.1 Public and common areas. Visible alarm notification appliances
shall be provided in public areas and common areas.

({IFC) 907.6.2.3.2 Employee work areas. Where employee work areas have audible
alarm coverage, the notification applrance circuits serving the employee work areas
shall be initially designed with a minimum of 20- percent spare capacity to account for
the potential of adding visible notification appliances in the future to accommodate
hearing impaired employee(s).

Itis acknowledged that IFC and DFC both require compliance with the National
Fire Alarm and Signaling Code (NFPA 72) for the spacing, candela rating, and
installation of the visual notification appliances.

This Administrative Modification clarifies the overall notification approach and
provides for system consistency when modification is antlclpated |n the near
future.
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Chief Joseph Gonzales

Administrative Modification #19 ~ DIA Public Safety Notification Upgrade

Visual Notification Design Approach

August 20, 2013 Page 2 of 3

This Administrative Modification addresses notification for the following three types of areas.
1. Public Areas

All areas accessible to the public, including sterile and non-sterile areas, that are not tenant
spaces shall comply with NFPA 72 except as previously maodified by PSNU Administrative
Modification 7.

2. Tenant Spaces Accessible to the Public

At the time of fire alarm system migration, existing tenant spaces utilized by the public will be
provided with a one-for-one replacement of visual notification. The next time the tenant space is
renovated or upon lease renewal (i.e., maximum of five years based on current contracts), the
visual notification shall be upgraded to provide prescriptive visual coverage in the space. Based
on this approach, all tenant spaces that serve the public will be code compliant within five years.

3. Non-Public Areas

In general, existing visual notification appliances in non-public spaces will be replaced with new
visual appliances at existing locations (i.e., one-for-one replacement). The new visual appliance
shall be provided with a candela rating sufficient for the space to provide the best possible
prescriptive coverage and shall be synchronized with other devices within the notification zone.

Additionally, visual notification shall be relocated or added as necessary in specific
rooms/spaces to meet the following design criteria:

o Restrooms/Toilet Rooms: Provide prescriptive coverage in accordance with NFPA 72.
¢ Elevator Lobbies: Provide prescriptive coverage in accordance with NFPA 72,

¢ Break Rooms / Lunch Rooms: Provide prescriptive coverage in accordance with NFPA
72.

¢ Conference Rooms / Training Rooms: Providé prescriptive coverage in accordance with
NFPA 72. '

» AGTS Train Stations: Provide 110cd strobes throughout the AGTS Train Platform with
spacing of devices not to exceed 100 feet apart.

+ Corridors: All corridors that are greater than 50 feet in length shall be provided with at
least one strobe. Candela rating of existing devices and placement of new devices shall
comply with prescriptive coverage wherever possible.

» Mechanical Rooms: Due to high ambient noise levels, install at least one 110cd strobe
near the entry point of the rcom. Complete prescriptive coverage of the room will
typically not be provided. Larger mechanical rooms (i.e., greater than 100 feet in either
direction) will have multiple notification appliances. '

» Electrical Rooms: Electrical rooms are not required to have visual notification so visual
appliances will not be provided.

e Existing locations: For locations other than addressed above, existing notification will be
replaced with new devices and candela ratings will be set to provide compliance for the
space when possible without adding additional devices.
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Chief Joseph Gonzales

Administrative Maodification #19 — DIA Public Safety Notification Upgrade

Visual Notification Design Approach

August 20, 2013 Page 3 of 3

In addition to the criteria above, new or relocated visual appliances will be provided where
determined by the Engineer of Record or DFD to be in the best interests of public safety and
within the intent of the code. Nothing within this Administrative Modification is intended to limit
the DFD Fire Protection Engineer responsible for permit document review from requesting
additional visual notification during the Permit review process.

For all areas of the Complex, the system replacement design will include a minimum of 20-
percent spare capacity to account for the potential of adding visible notification appliances in the
future.

Please confirm that this design approach for visual notification is acceptable for the DIA
Complex, specific to the Terminal and Concourses A, B, and C.

Please contact us if you have questions or comments. Thank you for your time and attention to
this matter.

Sincerely, : Prepared by,

Dave LaPorte - | Scott A. Craig, P.E.

Deputy Manager of Aviation Senior Fire Protection Engineg
Airport Infrastructure Management (AIM) Director, Denver Office
Denver International Airport Hughes Associates, Inc.

Technical Review by:
e N7 e/a. )i
GeordeMurkovin, P.E., Fire Protechon Engineer Date

Approved by'

o alles 9/3/ 15

Chief Joseph jonzales DFDIFlre Prevention Division 1 Date
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DENVER

INTERNATIONAL
AIRPORT

Department of Aviation
Airport Office Building
8500 Pefia Boulevard
Denver, Colorado 80249

303.342.2200
www,FlyCrenver.com

October 24, 2013

Chief Joseph Gonzales
Denver Fire Department
Fire Prevention Division
745 W. Colfax Avenue
Denver, Colorado 80204

RE - Administrative Modification Request #21
Denver International Airport — Public Safety Notification Upgrade Project
Project CE-05021
Smoke Control System — Basis of Design Modification

Chief Gonzales,

This Administrative Modification request is submitted by Denver International
Airport (DIA), in consultation with Hughes Associates, Inc. (HAI), to modify the
existing design approach for the smoke control system at the DIA Complex.
Specifically, we request that the requirements within the 2011 Denver Building
Code amendments be allowed to be applied instead of the original design
requirements of the 1990 Denver Amendments. This Administrative Modification
request does not involve a variance from the 2011 Denver Fire Code (DFC)
Amendments to the 2009 International Fire Code (IFC) or any other applicable
codes. Instead, this Administrative Modification requests permission modify the
existing design to utilize the current code approach to smoke control design. This
request is specific to the Airport Terminal Buildings (i.e., Terminal and
Concourses A, B, and C). The Airport Office Building (AOB) has a smoke control
design based on the high-rise requirements and will remain unmodified.

The original DIA smoke control design was consistent with the 1990 Denver
Building Code (DBC) Chapter 59 for Airports as follows:

Section 5907(F)3 “A Detector in a smoke control zone shall actuate all the
adjacent zone smoke control equipment to pressurize those adjacent zones
with 100% outside air while the affected smoke control zone goes into
exhaust. All other smoke control zones shall remain in normal operation.”

This language was moved to Appendix N for Airports but remained unchanged
through the 2008 Denver Amendments. However, the 2011 Denver Building
Code amendments modified this language as follows:

Appendix N Section 4.6.1 - “If multiple smoke control zones for the airport
terminal building are provided either by the zone area requirements of this
Section or by system design, only the smoke exhaust system for the zone in
alarm shall be activated. Smoke exhaust systems for adjacent airport terminal
building zones shall not operate.”
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Administrative Medification #21 — DIA Public Safety Notification Upgrade

Smoke Control Basis of Design Modification

October 24, 2013 Page 2 of 3

Based on the new 2011 language, the requirement for pressurizing adjacent zones was
removed. The wording in Appendix N is consistent with the DFC Sections 909.21.5.2(2) and
909.21.6.3.1 for “General building smoke exhaust for large spaces” and “Smoke control systems
for covered mall areas” respectively.

Therefore, this Administrative Modification requests that the requirement for pressurizing
surrounding zones be eliminated for DIA smoke zones.

The proposed modification is based on the following overall approach:

1. The new design approach will maintain the air change design basis from the original
installation (i.e., 4 air changes per hour) consistent with the original Denver requirements
of 1990 Denver Building Code Chapter 59, which was later changed to Appendix N and
remains unchanged in the 2011 edition. Exhaust is typically not modified from the
original sequence unless it is determined to be inadequate to obtain 4 air changes per
hour.

2. In general, smoke control zone boundaries are not being modified unless addressed by
administrative modification as a separate document (i.e., the basement levels of the
Concourses are to be modified based on Administrative Modification #4 to the project) or
are determined to be inconsistent with existing sprinkler zones.

3. Where multiple smoke zones have the exact same sequence of operation, these zones
are combined into a single zone to simplify the documentation of the system.

4. Adjacent zones will not be pressurized unless make-up air is determined to be
necessary to prevent excessive negative pressures within the building. Specifically,
make-up/supply air fans are modified for each smoke zone to attempt to create a slightly
negative condition (i.e., more exhaust than make-up air). This approach is an attempt to
contain the smoke to the original zone and to avoid the smoke being pushed into other
building areas or even other buildings. Maintaining a slightly negative condition credits
the large volume of the building to allow make-up from other areas and through normal
building leakage.

5. lIdentification of fans that are not required to be utilized in the smoke control sequence
with the intent to remove them from the active smoke control sequence to reduce
replacement costs.

A separate report will be provided for each building that details the existing documented and the
proposed sequence of operation for each zone. This documentation will allow specifics of each
building and smoke zone to be approved by DIA Engineering and DFD Fire Prevention. This
new approach to smoke control as requested herein will be applied to all existing DIA Airport
Terminal Buildings (i.e., Terminal and Concourses A, B, and C) and will also be consistent with
the South Terminal Redevelopment Program, which is being designed to the 2011 DBC.
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Administrative Modification #21 — DIA Public Safety Notification Upgrade

Smoke Control Basis of Design Modification

October 24, 2013 ' Page 3 of 3

Please confirm that this smoke control design modification approach is acceptable for the DIA
Complex.

Please contact us if you have questions or comments. Thank you for your time and attention to
this matter.

Sincerely, Prepared by,

Lu\m\

i
5 e oA
: /
Dave LaPorte Scott A. Craig, P.E. ?'
Deputy Manager of Aviation Senior Fire Protection Enginee *.t
Airport Infrastructure Management (AlM) Director, Denver Office
Denver International Airport Hughes Associates, Inc.
Technical Review by: / /
{ <z ! ; \ 1 1.9/’ J,? ’I// 3

George Morkovir, P.E., Fire Protection Engineer " Date

Approved b]( \}\
\LJU\O o la 10/24/13

Chief Jos@,}L Gonzales{(gFDlFire Prevention Division Date
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July 7, 2014

Chief Joseph Gonzales
Denver Fire Depariment
Fire Prevention Division
745 W. Colfax Avenue
Denver, Colorado 80204

RE —~ Administrative Modification Request #24
Denver International Airport — Public Safety Notification Upgrade Project
Project CE-05021
Modification of Evacuation Pre-Message Tone

Chief Gonzales,

This Administrative Modification request is submitted by Denver International
Airport {DIA), in consultation with Hughes Associates, inc. (HAI), to request an
alternate evacuation pre-message tone for the DIA Complex. This Administrative
Modification requests a variance from the 2011 Denver Fire Code (DFC) to the
2009 International Fire Code (IFC) as the code of record, and to the 2010 National
Fire Alarm and Signaling Code® (NFPA 72) as the governing system design
standard. Specifically, this document requests the use of a slow-whoop tone
instead of the three-pulse temporal pattern required by NFPA 72.

NFPA 72 Section 24.4.1.2.1 states that evacuation messages shall be preceded
and followed by a minimum of two cycles of the emergency evacuation signal
specified in Section 18.4.2. NFPA 72 Section 18.4.2 states that alarm audible
signal patterns used to notify building occupants of the need to evacuate shall be
the standard alarm evacuation signal consisting of a three-pulse temporal pattern.

The current Transportation Security Administration {TSA) security breach alarm
message utilizes a pre-message tone pattem that is very similar to the three-pulse
temporal pattern required by NFPA 72. Airport staff is trained to react to the pre-
message tone instead of the message.

Because of the similarity between the NFPA 72 required three-pulse temporal
pattern and the existing security breach alarm pre-message tone, DIA requests a
variance to NFPA 72 Section 18.4.2. Specifically, DIA requests the use of a slow-
whoop tone as this tone has been one of many tones historically used for
evacuation and because it does not confiict with any other existing DIA pre-
message tone. This pre-evacuation tone will be used throughout all airport
terminal buildings including the Terminal and all Concourses. The slow whoop
tone will not be used in the hotel areas of the Hotel and Transit Center (HTC) so
that these areas can utilize a low-frequency pre-evacuation tone in compliance
with NFPA 72 Section 18.4.5.3.
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Administrative Modification #24 — DIA Public Safety Notification Upgrade

Madification of Evacuation Pre-Message Tone

July 7, 2014 Page 2 of 2

Please contact us if you have questions or comments. Thank you for your time and attention to
this matter.

Sincerely, Prepared by,
‘ QQQW O \ney
ArJBGLF o
Dave LaPorte Scott A. Craig, P.E. :
Deputy Manager of Aviation Senior Fire Protection EngiR
Airport Infrastructure Management (AlM) Director, Western Region -
Denver International Airport Hughes Associates, Inc.

Technical Review by:
7/7 //%

#1, P.E., Fi tecti i Dat
Georgg’Morkowirt, P.E., Fire Protection Engineer &M‘T P 2 12GP ate

N ¥oh
| y@”ﬂ 20400 7714

Chief Joseph L.@nzales, DFD/Firg¢ Prevention Division v Date
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Denver Fire Department
Fire Prevention Division
745 W. Colfax Avenue
Denver, Colorado 80204

RE — Administrative Modification Request 26
Denver International ‘Airport — Public Safety Notification Upgrade Project
Continued Use of Fire and Smoke Dampers with Multiple Temperature
Sensors

Chief Gonzales,

This Administrative Modification request is submitted by Denver International
Airport (DIA), in consultation with Jensen Hughes, to document the proposed
approach to address fire and smoke dampers with multiple temperature sensors
in the Terminal Building. This request does not involve a variance or wavier fo
applicable code as these devices are existing and UL Listed. Instead, itis
provided to identify the type of damper utilized in the Terminal and obtain
concurrence regarding the method of control for specialized dampers.

The Terminal Building utilizes a fire and smoke damper that have been configured
with a Ruskin TS150 Firestat controller that allows the damper to be “reopenable”;
see Attachment A for product data.

The TS150 has two resettable temperature sensors, which have been confirmed to
be 165°F and 350°F for the accessible dampers in the Terminal and believed to be
consistent throughout. The TS150 allows the fire and smoke damper to be
reopened after the lower temperature sensor operates to close the damper at the
165°F setting. The general intent of this device is to allow the option of smoke
control operations to occur when temperatures exceed 165°F. The wiring diagram
on the second page of Attachment B illustrates the configuration. Specifically, the
contact noted as “R1-3" can be closed to bypass the 165°F sensor and prevent
closing of the damper at that setting. If temperatures within the duct reach the
setting of the higher sensor (i.e., 350°F), the damper will close and the sensor must
be manually reset to reopen the damper.

The existing configurations vary by location of these fire and smoke dampers, use
of the dampers, and configuration of control and monitoring by the fire alarm
system; see Attachment C for examples of different existing configurations. For a
number of these configurations, an existing EST control module with a normaily
open contact is provided as the bypass around the 165°F sensor. These control

Department of Aviation
Airpart Office Building
8500 Pefta Boulevard
Denver, Coforado 80249

303.342.2200
www.FlyDenver.com

rrrodules are tabetedas “Thermal-Override ™ imthe ES T systenT,  The concearn with
these control points is that they complicate the smoke control sequence of
operation, provide additional failure points, and their functionality cannot be tested
unless the damper’s controller is heated to 165°F.
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Administrative Modification 26 — Terminal Smoke Control April 8, 2015
Continued Use of Fire/Smoke Dampers with Multiple Temperature Sensors

A number of these existing dampers are not accessible for testing or maintenance due to
location and duct configuration. However, Jensen Hughes personnel inspected five of these
dampers. The tested damper was found to close when the lower temperature sensor reached
approximately 165°F, was able to be reopened utilizing the thermal override bypass, and then
closed again when the second sensor reached approximately 350°F. Dampers reopened when
the sensors were manually reset.

While there are multiple existing configurations, there are only three relevant situations that are
required to be addressed:

1. The damper is involved with smoke control exhaust; regardless of whether the damper is
at a fire resistive rated assembly or not,

2. The damper is involved with smoke control supply or make-up air; regardless of whether
the damper is at a fire resistive rated assembly or not,

3. The damper is not required for smoke control but is part of a fire resistive rated
assembly, or

Note that no location has been identified where a fire and smoke damper with this dual heat
sensor is provided where it is not associated with smoke control or a fire resistive rated
assembly. However, this scenario is addressed herein to address all potential situations.

Damper for Smoke Control Exhaust

The 2009 International Building Code (IBC) provides exceptions for not providing fire dampers
in fire resistive rated assemblies including Section 716.5.2 Exception 2 and Section 716.5.3
Exception 1.3. These excepticns are provided because closing fire dampers would interfere
with the operation of the smoke control system. Closing of these dampers at 165°F would make
the smoke controt system ineffectual as it can be assumed that the exhausted smoke will reach
temperatures of 165°F. However, we believe that it is acceptable to allow the damper to close
at 350°F. Most fans provided for smoke control exhaust are rated for 250°F. Therefore, it can
be assumed that at 350°F, the fans will be adversely affected and are likely to fail. Therefore,
allowing these fire and smoke dampers to close at 350°F should not further diminish the system
performance because it is expected that other components will also be failing at these
temperatures.

Therefore, the desired configuration is to always maintain the damper in the open position to
allow for smoke exhaust until the internal temperature reaches 350°F, when it would close. This
configuration can be accomplished by utilizing the Thermal Override function of the damper
controller. The existing EST system utilizes a normally open contact on a control module for
this functionality.

The same performance can be obtained by permanently wiring across this bypass. Instead of
connecting the wires associated with this bypass to the open contact, and then closing the
contact in a fire condition, the two wires can be permanently connected together so the bypass

is always present. This wiring_approach eliminates the need for the control module and |

provides a more reliable method of ensuring that the bypass around the 165°F sensor performs.

For dual sensor dampers associated with smoke control exhaust, it is proposed that the wires
associated with the bypass be connected using a crimp-type butt splice, and the associated box
labeled indicating the purpose of the interconnection. Dampers will be controlled as necessary
to support the smoke control sequence of operation. Monitoring will be provided for all dampers
currently provided with end switches.

DENVER BUILDING PERMITTING <
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Administrative Modification 26 — Terminal Smoke Control April 6, 2015
Continued Use of Fire/Smoke Dampers with Multiple Temperature Sensors

Dampers for Smoke Control Supply

Based on current Denver Amendments and as documented in Administrative Modification #21
for this project, pressurization of surrounding smoke zones is in general not required to be
provided. However, there are exceptions to this approach where smoke controi make-up air or
pressurization is provided.

Contrary to current code requirements, the Terminal has stair and hoistway pressurization ducts
that have fire and smoke dampers as they pass through fire resistive rated assemblies. For
these configurations, we believe that the dampers should be closed if the internal temperature
reaches 165°F. Specifically, it would be inappropriate to discharge elevated temperature air into
either a stair or hoistway. Additionally, this same restriction would be true for general make-up
air supplies.

Therefore, it is proposed that all dampers in supply ductwork for smoke control close upon
activation of the 165°F sensor. To accomplish this sequence, it is proposed that the wires
associated with the Thermal Override be isolated from each other and covered with electrical
tape to ensure that they do not connect. Dampers will be controlled as necessary to support the
smoke control sequence of operation. Monitoring will be provided for all dampers currently
provided with end switches.

Dampers for Passive Protection in Fire Resistive Rated Assemblies

A number of these dual sensor fire and smoke dampers are used at fire resistive rated
assemblies to provide compliance with opening protection of IBC Section 716. For these
locations, the damper needs to close at predetermined acceptable temperature settings. The
165°F sensor is above the minimum recommended temperature setting of 160°F for fire
dampers per IBC Section 716.3.3.1(2). Therefore, we recommend that these fire dampers be
allowed to close upon 165°F sensor activation.

Typical of dampers in smoke control supply, it is proposed that the wires associated with the
Thermal Override be isolated from each other and either provided with a wire nut and/or
electrical tape to ensure that they do not connect to bypass the 165°F sensor closure of the
damper. Fire alarm control will be maintained for the smoke damper functionality where
provided. However, no monitoring of these dampers will be provided as this is not required for
passive dampers.

Summary

The dual sensor fire and smoke dampers addressed herein are non-typical based on applicable
codes. However, the dampers are UL Listed and limited testing has shown that the control
operation works as designed. Therefore, we request your concurrence with the proposed
approach addressed above for each general configuration for the dual sensor fire and smoke
dampers in the Terminal. _

The specific iocation of all identified dampers along with the modification proposed herein will b

detailed on the pending Terminal Building fire alarm replacement permit drawings. Additionally,
a complete sequence of operation for all dampers will be included in the permit drawings.
Maintenance and testing procedures provided by the manufacturer will be provided to the DIA
Maintenance Department.
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Administrative Modification 26 — Terminal Smoke Control April 6, 2015
Continued Use of Fire/Smoke Dampers with Multiple Temperature Sensors

Please contact us if you have questions or comments. Thank you for your time and attention to
this matter.

Sincerely, {J& Prepared by,
[J/L }\«M W \M-df]

Dave LaPorte Scott A. Craig, P.E.

Deputy Manager of Aviation Senior Fire Protection EngineeX
Airport Infrastructure Management {AIM) Vice President, Western Region
Denver International Airport Jensen Hughes, Inc.

Appendix A: Ruskin TS150 Firestat for "Reopenable” Fire and Smoke Dampers datasheet
Appendix B: Ruskin Wiring Diagram for Modulating Actuators
Appendix C: Examples of Existing Configurations of the Dual Sensor Fire and Smoke Dampers

Technical Review by:

" # 1/ e
George Morkovin, P.E., Fire Protettion Engineer Date

pprove w—ﬂ %(MM ﬂzzlfzm’{“

Chief Josep Gonzales, DFDUe Prevention Division Date
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Appendix A

Ruskin TS150 Firestat for “Reopenable” Fire and Smoke Dampers datasheet
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RUSKIN

3900 Dr. Greaves Rd. * Kansas City, MO 64030 . (816) 761-7476 . FAX (816) 765-8955

TS150 FIRESTAT FOR “REOPENABLE” FIRE AND SMOKE DAMPERS
OPERATION INSTRUCTIONS SUPPLEMENT

APPLICATION T =7
The TS150 is a UL Classified heat responsive device which is used L8,
in conjunction with Ruskin fire/smoke dampers. The TS150 is an K .
optional device which can be ordered with electric actuators or L . I

pneumatic actuators and EP (electro/pneumatic) switches. The
T5150 allows the dampers to be reopened after the initial closure
for dynamic smoke control. The TS150 must be installed at the
factory and cannot be added in the field. Replacement TS150's
may be field installed with the approval of the local authority.

SMOKE DETECTION/TEST/POWER
FAILURE OPERATION

If smoke is detected, or during testing, or if power failure occurs,
the damper will close and lock. When the smoke signal ceases (or
smoke detector resets) , the test is complete or power is restored
the SYSTEM will automatically REMOTE RESET the damper to
the open position. The damper automatically resets if nuisance
alarms occur and the SYSTEM is reset. The damper may be
closed at any time by placing the MCP1 (optional} or other contral
switch {by others) in the CLOSED position.

FIRE OPERATION
When the switch of a control panel (MCF} is in the NORMAL posi-
tion and temperatures in excess of 165°F/74°C (212°F/100°C
optional) are detected, the damper will close and lock and the
damper CLOSED indicator light on the control panel will light.
The damper remains ciosed until the override signal far smoke ITEM _ ITEM
management from a remote command station is present and the TS-150 Fire Stat 6. Over-Genter Lock
duct temperature has not exceeded the high limit. The high limit Adjustable Conhecting 7. Damper Sleeve
temperature sensor prevents the damper from reopening when Rod 8. FAST, PFMA or conven-

N —

duct temperature is above the damper's UL555S degradation test 3. Flex Conduit tional mounting angles
temperature of 250°F/121°C or 350°F/177°C. Upon cessation of 4. Damper Frame 9. Sleeve to Duct
the fire condition, the damper can be reopened by pressing the 5. Actuator or EP Switch Connection {oy others)

RESET button on the T$150 assembly. At no time will the damper
disengage from the actuator. The integral SP100 will positively
communicate to the fire commander via the control panel the posi-
tion of the damper for smoke management purposes.

S1 and 52 Switch AMP Ratings: 15 AMPS, @ 24, 125 or 250 VAC 1/
AMP, @ 125 VDG, s AMP, @ 250 VDG

Refer to the appropriate damper installation instructions for details Biue o} Yellaw
on damper instailation. All electrical wiring and connections to the
Fire-Stat must be in accordance with the standards of the authori- Biue | .
ties having jurisdiction. Yellow
FS Primary [
Heat Sensor |
Manual
o35, SEE COMPLETE Reset l Brown
MARKNG  [DENVER BUILDING PERMITTING |
6N/ US ONPRODUCT  ig |NSPECTION SERVICES _ Orange | Brack
ADMINISTRATIVE MODaIFlCATf@P ML Hih L
igh Limit
PAGE OF _{ o < Temp. Sensor
Manual Reset
L1 BYSTHERS ! BROWN L2

OFF

ORANGE MC  BROWN
CN

5LEC’THIG DAMPER
HL=HIGH LIMIT SENSOR B VEI..I-\?EATOR QR PNEL. SOLENQID

PePRIMARY TEMP SENSOR -

OR = OVERRIDE
BLUE . BLUE BY OTHERS

) |
et i
e’ A R *
YELLOW 52 YELLOW vl2 . LIGHTS i

— el

T NO <
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Appendix B:

Ruskin Wiring Diagram for Modulating Actuators
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EFL WIRING DIAGRAMS FOR MODULATING ACTUATORS

The wiring diagrams below are for the FSAF24-8R and the MS7520A modulating actuators. The wiring diagrams show how the
control signal is field wired to the actuator through the EFL (heat release device). Aiso shown in the diagrams is a field supplied
relay which when wired as shown will allow the actuator to drive the damper full open for smoke control purposes. The refay and
single point control wiring connection is available from Ruskin as an option.

24H FSAF24-SR 240
EFL
i
2
3
R1-2
71 (6 4
| 5
R1-1
0-10vDC 11 44 —— FEEDBACK
SIGNAL A/f
—1+24 VAC
COM
1 POWER R1 TO DRWE DAMPER
TO FULL QPEN POSITION .
(R1 BY OTHERS)
24H 240
EFL MS7520A
(‘rf::l o) 1@
R1-2 20
71 6, 3
1 4@
)
5 o
R1-1
0-10vDC 1144
IGNA /il' — FEEDBACK
—1+24 VAC SIGNAL
COM
POWER R1 TQ DRIE DAMPER
-~ TO FULL OPEN POSITION ~
(R1 BY OTHERS)

I-WIRING DIAGRAMS-108/New
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TS150 WIRING DIAGRAMS FOR MODULATING ACTUATORS

The wiring diagrams below are for the FSAF24-SR and the M87520A modulating actuators. The wiring diagrams show how the
control signal is field wired to the actuator through the TS150 (heat release device). Also shown in the diagrams is a field sup-
plied relay which when wired as shown will allow the actuator to drive the damper futl open for smoke control purposes. The relay
and single point control witing connection is available from Ruskin as an option.

24H 24G
CONTROL N
PANEL TS 150 FSAF24-SR
BRN :
3 SD 1 s TS2
\ 1 )
ﬁ‘IGS'F ﬁ250'F 3
11719 4
. R1-2 5
R1-3 7116
] 1
R1-1
—{+24 VAC
COM
~ POWER Rt TO DRIVE DAMPER -~

TO FULL OPEN POSITION
(Rt BY OTHERS)

24H 246
CONTROL TS 150
PANEL
N BRN MS7520A
. SD 152
TS1
\ ya . . 1
Sest | oreor| |2
@
3
1119 4®
R1-3 R1-2 5®
7116
|| Z
R1-1
0-10vDC Tip4
SIGNAL 41 FEEDBACK
—1+24 VAC \
COM
L POWER R1 TO DRIVE DAMPER 4 |
TO FULL OPEN POSITION i
(Rt BY OTHERS) :
DENVER BUILDING PERMITTING
3900 Dr. Greaves R & INSPECTION SERVICES L

® Kansas City, MO 64030 DM
BTy 617476 T v
FAX (816) 765-8955 PAGE
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Appendix C:

Examples of Existing Configurations of the Dual Sensor Fire and Smoke Dampers
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DIA Terminal - Thermal Override Issue
Scenario A

Smoke Exhaust fan (dedicated exhaust)
Fire/Smoke Damper in wall of Mechanical Room
Damgper opens when fan turns on

Damper contains Ruskin TS150 Firestat

EST Control Module listed as "Thermal Qverride"
Estimated number of occurances: 14

Example: Level 4 Mod 1 West

Current Sequence of Operations:
When fan is activated, thermal override control module was activated.

Proposed Sequence of Operations:
Replace EST madule with Simplex module.
When fan is activated, thermal override control module was activated.

S
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DIA Terminal - Thermal Override Issue
Scenario B

Supply Air Fan (dedicated - elevator shaft pressurizatian}

Fire/Smoke Damper in wall of Mechanical Room and/or in wall of elevator shaft
Damper opens when fan turns on

Damper contains Ruskin TS150 Firestat

EST Control Madule listed as "Thermal Override", one module per damper
Estimated number of occurances: 28

|
=
— ISAF-39NL
a

£54 ELEVATOR TE-55

TS TML 04 8W_ELGS tH
[ ] i ;
TORLOBBY
4 11w 032
_LDES‘E‘
Lacoy| lva ]
Example: Level 4 Mad 1 West (SAF-39N)
Current Sequence of Operations:
When fan is activated, thermal override control module was activated. DENVER BUILDING PERMITTING
. & INSPECTION SERVICES - ,
Propaosed Sequence of Operations: ADM'N’ST TiVE MODIFICAT'ON 2Q ls Ap‘ {)QS 8
Demo EST module. PAGE | OF i f’P m————

Decommission thermal override by placing tag on damper.
Damper will close at 165 degrees, operating as a normal fire damper.
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DIA Terminal - Thermal Override Issue
Scenario C

AHU used as normal exhaust from Level 3/4.

Fire/Smoke Damper in wall of Mechanical Room

Damper opens when fan is on

Damper contains Ruskin TS150 Firestat

EST Control Module listed as "Thermal Override", one module per damper
EST Control Module listed as "Damper Control", one module per damper
EST Monitor Module listed as "Damper Status”, one module per damper
Estimated number of occurances; 12
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Example Level 4 Mod 2 West (AHU-15)

Current Sequence of Operations:
When smoke control is activated, thermal override control module was activated.
For exhaust AHU'’s serving separate smoke zones, the damper control module is used to close the damper to

only exhaust from the proper smoke zone.

Proposed Sequence of Operations:
‘Replace EST modules with Simplex modules
Maintain existing sequence
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DIA Terminal - Thermal Override Issue
Scenario D

AHU used as normal supply to Level 3/4.

Fire/Smaoke Damper in wall of Mechanical Room

Damper opens when fan is on

Damper contains Ruskin T5150 Firestat

EST Control Module listed as "Thermal Override", one module per damper

EST Control Module listed as "Damper Control*, one module per damper

EST Monitor Module listed as "Damper Status", one module per damper

Estimated number of occurances: 8 {plus 4 dampers that have Thermal Override control modules only)
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Example: Level 4 Mod 1 West {AHU-14)

Current Sequence of Operations:

When smoke control is activated, thermal override control module was activated.
For supply AHW's serving separate smoke zones, the damper cantrol madule is used to close the damper to

only supply to the adjacent smoke zone.

Proposed Sequence of Operations:
Demo monitor and control modules. Damper operates as fire damper only
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DIA Terminal - Thermal Override Issue
Scenario E

Ductwork is hormal return air to shaft for Levels 5/6.

Fire/Smoke Damper in wall of Shaft

Damper is hormally open

We believe the Dampers contains Ruskin TS150 Firestat although not controllec
EST Control Module listed as "Damper Control”, one module per damper

EST Monitor Module listed as "Damper Status", one maodule per damper
Estimated number of eccurances: 72
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Example: Level 5 Mod 1 West

Current Seqguence of Operations:

When smake control is activated, thermal override control module was activated.
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When adjacent smoke zones are activated, the control module closes the damper to pressurize the area.
Roof-mounted dedicated smoke exhaust fans activate to pull smoke out of the building,

Proposed Sequence of Operations:
Replace EST modules with Simplex modules
Maintain existing seguence
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DIA Terminal - Thermal Override Issue
ScenarioF

Ductwork is normal supply air for Levels 5/6.

Fire/Smoke Damper in wall of Shaft

Damper is normally open

Dampet contains Ruskin TS150 Firestat

EST Control Module listed as "Thermal Override", one module per damper

Estimated number of occurances: 54 (plus 94 downstream dampers that have control/monitor modules)
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Example: Level 5 Mod 1 West

Current Sequence of Operations:

When smoke control is activated, thermal override control module was activated.
Downstream control modules on downstream dampers open or close to supply make-up air to adjacent smoke

Zones.

Proposed Sequence of Operagtions:
Demo EST module.

Decommission thermal override by placing tag on damper.

Damper will close at 165 degrees, operating as a normal fire damper.
Demo all downstream damper control and status monitor modules.
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DIA Terminal - Thermal Override Issue
Scenario G

|ssue specific to AGTS Platforms {both inboard and outboard)

Ductwork is normal supply air and return/exhaust air for Level 4 train platforms.

Fire/Smoke Damper in wall of platform or wall of train tunnel.

BDamper is normally open

Damper contains Ruskin TS150 Firestat

EST Control Module listed as "Thermal Override", one module per damper
EST Control Module listed as "Damper Control", one moduie per damper
EST Monitor Module listed as "Damper Status", one module per damper
Estimated number of occurances: 18 (12 are supply and 6 are exhaust)
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Examnple: Level 4 Mod 2 West

Current Sequence of Operations:
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When smaoke control is activated, thermal override control module was activated on exhaust duct.
Smoke control exhaust duct dampers go open and supply duct dampers go closed. Adjacent zone dampers

pressurize and close exhaust,

Proposed Sequence of Operations:
Demo EST module on supply duct work.
Decommission thermal override by placing tag an damper.

BDamper will close at 165 degrees, operating as a normal fire damper.

Replace EST modules with Simplex modules on exhaust duct work.
Maintain existing sequence
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DIA Terminal - Thermal Override Issue
Scenario H

Level 1 normal AHU with two Return Air Fan used for Smoke Control
Fire/Smake Damper in wall of Mechanical Room (4 Supply, 2 Return/Exhaust)
Damper is normally open

Damper contains Ruskin TS150 Firestat

EST Control Module listed as "Thermal Override"

Estimated number of occurances: 12 (8 Supply, 4 Return/Exhaust)
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Example: Level 1 Mod 2 West

Current Sequence of Operations:
When fan is activated for smoke cantrol, thermal override control moduie was activated.

N DENVER BUILDING PERMITTING
Proposed Sequence of Operations: & INSPECTION SERVICES

Demo EST module. ADMINIST%TIVE MQDlFICAT!ON 20 (; A Mmes 79
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Decommission thermal override by placing tag on damper. PAGE i
Damper will close at 165 degrees, operating as a normal fire damper.
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February 26, 2016

Chief Joseph Gonzales
Denver Fire Department
Fire Prevention Division
745 W. Colfax Avenue
Denver, Colorado 80204

RE — Administrative Modification Request #28
Denver International Airport — Public Safety Notification Upgrade Program
Terminal Smoke Zones

Chief Gonzales,

This Administrative Modification request is submitted by Denver International
Airport (DEN), in consultation with Jensen Hughes, to request a modification of the
smoke zones in the Jeppesen Terminal Building. Specifically, this request is to
combine smoke control zones on Levels 5 and 6 in the Terminal to improve
functionality and performance of the system. This Administrative Modification
request does not involve a variance from the 2011 Denver Amendments (DBC) to
the 2009 International Building Code (IBC) or International Fire Code (IFC), or any
other applicable codes. Instead, this Administrative Modification seeks to clarify
the design intent for these smoke zones and document the new zone
configurations.

Existing Conditions

On Levels 5 and 6, the Terminal building is divided into nine smoke zones as
indicated by the attachments to this letter. On each of these two Levels, the east
and west sides of the Terminal are divided into 3 smoke zones. Additionally, the
Great Hall, which is really a single zone encompassing both Level 5 and Level 6,
has historically been shown as three separate smoke zones.

Separations between open smoke zones are required to have draft curtains per
DBC Section 909.21.7.1 Exception 1. Additionally, smoke zones are to be
configured consistent with the fire sprinkler zones in the area.

The east and west smoke zones boundaries are not consistent with respect to the
mechanical systems, the sprinkler system boundaries, or the draft curtains.
Additionally, the lack of clear delineation of the smoke zone boundaries makes it
very difficult to prevent smoke from migrating north and south within these zones.

The Great Hall does not have any smoke curtains to separate it into north to south
smoke zones. This area is essentially a single atrium space and smoke would
migrate through this high ceiling area primarily as a result of stratification.
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Chief Joseph Genzales
Administrative Modification #28 — DEN PSNU Program

Terminal Smoke Control ABNINISTAATIVE MODIFICATION # 2076 - Acston il - Coarce 2.3
February 26, 2016 PAGE 2 o S Page 2 of 2

Proposed Configuration

The proposed configuration of smoke zones is to combine the three north-south zones for the
east, center (Great Hall), and west areas; see Attachment B for details.

The east and west zones would operate automatically by level with multiple exhaust fans
operating throughout the active zone. This configuration will reduce concerns of incotrect zone
activation between the north-south zones and should improve the ability to hold smoke within the
activated zone.

The Great Hall is a manually only activated zone. Exhaust fan activation is set up by groups of
fans, so operators can limit the number of fans that are activated. Addressing this as a single
zone more closely represents the actual configuration of the space.

Draft curtains will be provided/maintained between the east/west zones and the Great Hall zone.

Please contact us if you have questions or comments. Thank you for your time and attention to

this matter.

Sincerely, Prepared by,
Wodo. ) WAy

omer Shindler ] Scott A. Craig, PE

Acting Senior Vice President Senior Fire Protection Engii

Airport Infrastructure Management (AlM) Vice President, Western Re

Denver International Airport Jensen Hughes, Inc.

Attachments:

e Level 5 Fire Zones

Level 5 Existing Smoke Zones
Level 5 Proposed Smoke Zones
Level 6 Fire Zones

Level 6 Existing Smoke Zones
Level 6 Proposed Smoke Zones

Technical Review by: Zg 1 A’i’ w._,( '

Gedrge Morkain, P.E. Fire Protection Engineer Date
Appro bw
204409 15 e ]

Chief @ph L. Gonzales, DFDfFire Prevention Division Date
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