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C1 Hangar — 10% Design Executive Summary

1.0 EXECUTIVE SUMMARY

San Bernardino International Airport Authority (SBIAA) has identified a need to plan and construct a
new hangar facility that is flexible in design and has the capacity to handle both small and large general
aviation aircraft. Senior leadership is currently at a critical point in deciding the mix of hangars they
would like to design and construct. In 2016, SBIAA constructed two different hangar complexes, referred
to as Hangars Al and B1, all of which have been leased. Currently, there are more general aviation (GA)
aircraft than there are available hangars, and thus several pilots are on a waiting list for hangar space. The

new set of hangars will be referend to as Hangar C1.

SBIAA contracted Burns & McDonnell Engineering Company, Inc. (Burns & McDonnell) for the initial
hangar assessment. This is the first phase in deciding which hangars to design to allow SBIAA to achieve
both their short and long term functional and operational goals. Burns & McDonnell analyzed several

different hangar options, which included the following:

Option A — Nested T-Hangars

Option B — Box Hangars

Option C — Mix of five box hangars and one executive box hangar

Each hangar option was ranked by a set of evaluation criteria including: price, hangar size, flexibility,
future SBIAA fleet mix, door type, maximum door width, maximum door height, and taxilane constraints.

It was determined by SBIAA Sr. Leadership that Option C was the preferred option.
This report is organized into the following sections:

Section 2.0 — Final 10% Design of Hangar C1

Section 3.0 — Scope of Work Components for Phase 2 — Design

Section 4.0 — Basis of Design

Section 5.0 — Rough Order of Magnitude Cost Estimate

Section 6.0 — Preliminary Schedule

Section 7.0 — Project Delivery Method Alternatives

SBIAA 1-1 Burns & McDonnell



C1 Hangar — 10% Design Final 10% DESIGN

2.0 FINAL 10% DESIGN

Burns & McDonnell presented various hangar options to San Bernardino International Airport including

the following:

Option A — Nested T-Hangars

Option B — Box Hangars

Option C - Mix of five box hangars and one executive box hangar

It was determined that Option C was the preferred option with SBIAA Sr. Leadership. Figure 1
demonstrates the final 10% design of the future hangar complex. This option consists of four 60’ x 70’

box hangars and one executive 100’ x 110” box hangar combined into one footprint.

The clear depth observed from Hangar C1 to existing Hangar B1 is 92.16°. The smaller box hangars
would be placed in front of the existing driveway from the parking lot, and the existing gravel would be
replaced with asphalt concrete to provide a 27.44” paved width access road. Each box hangar will have
one exit door, located on the back of the hangar. The executive box hangar will have two exit doors. The
exterior fagade to match hangars Al and B1.

The south parking lot gate would be reconstructed with two independent operating gates for ingress and
egress with card reader. The fire department will be able to access the back of the hangars via this
operating gate. Three hangar specific parking stalls will be constructed on the airfield area on the back
side of the hangars. Additionally, each hangar will have a garage door for vehicle access, in the event the

pilot would like to park his/her vehicle in the hangar. The north parking lot configuration will not change.

Three fire walls will be located throughout the hangar complex every 12,000 square feet to avoid use of
foam fire protection. Additionally, a fire riser room will be located in the northeast corner of the

executive box hangar.

A new storm drain and water line would be constructed in addition to an aircraft-rated trench drain.
Additionally, the communication pullbox, telephone vault, electrical vault and communication conduit
will need to be relocated. On the West end of the hangar complex, the existing storm drain will need to be
relocated and will be connected to the oil-water separator within the wash basin. Figure 2 demonstrates

the hangar elevations and Figure 3 depicts the code analysis.

SBIAA 2-2 Burns & McDonnell
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1. APPLICABLE CODES AND STAMDARDS

8. MODIFIED ALLOWABLE HEIGHT (CBC 504)

ABBREVIATIONS TITLE EDITICN *RESTRICTING ALLOWAELE HEIGHT [SPRINKLER INCREASE {FT /| MODIFIED ALLOWABLE HEIGHT (FT/
CBC CALIFORMIA BUILDING CODE 2016 COCCUPANCY (FT { STORY) STORY) STORY)
CFC CALIFORMIA FIRE CODE 2018 A-3, F-1, 341 S5 12 2071 TSi3
CMC CALIFORMIA MECHANICAL CODE 2016 H-3 3512 MNOT PERMITTED 3512
CPC CALIFORNIA PLUMBING CODE 2016 Brs-1 3512 2001 7503
MFPA 10 STANDARD FOR PORTAEBLE FIRE EXTINGUISHERS 2013 B, F-2,H4, 5-2 3513 2011 73/4
MFPA 13 STANDARD FOR THE INSTALLATION OF SPRINKLER SYSTEMS 2013
NFPA 72 MATIONAL FIRE ALARM AND SIGHALING CODE 2013 ZREL | OCCUPANTLOAD
NFPA 80 STANDARD FOR FIRE DOORS AND OTHER OPENING PROTECTIVES 2013 FLOOR AREA FUNCTION OF SPACE (SF) |FACTOR (SF/PERSOM)| OQCCUPANTS
MFEPA 204 STANDARD FOR THE INSTALLATION OF AIR-COMNDITIONING AND VENTILATING SYSTEMS | 2015 LEVEL 1 HANGAR HANGAR 31674 500 64
NFPA 101 LIFE SAFETY CODE 2015 LEVEL 1 OFFICES, BATHROOMS BUSINESS AREAS 100
LEVEL 1 CONFERENCE ROOM, BREAK ASSEMBLY WITHOUT 15
2. TYPE OF CONSTRUCTION (IBC 601) FIXED SEATING
—EEOF LEVEL 1 LOCKER ROOM LOCKER ROOM 50
T Lo _— -
CONSTRURTIO - STING LEVEL 1 FIRE PUMP ROOM, BOILER ROOM, ACCESSORY STORAGE 54 300 1
BL.JIlLDING ELEMENT CONSTRUCTION | FIRE RESISTAMCE RATING MECH ROGM. ELEC ROOM. STORAGE
PRIMARY STRUCTURAL FRAME IIE 0 HR
BEARING EXTERIOR WALL 1B 0 HR o ) . o e Er
SEARING ITERIOR WAL e D ER 13. OCCUPANT LOAD SUMMARY AND MINIMUM EXITS FROM FLOOR
MOM-BEARING EXTERIOR WALL IIE 0 HR REQUIRED EXITS (MFPA REQUIRED EXIT SEPARATION
NON-BEEARING INTERIOR WALL =] 0HR FLOOR GROSS AREA (SF) OCCUPANTS 101} (MFPA& 101)
FLOOR CONSTRUCTION INCLUDING SUPPORTING BEAMS AND JOISTS IIE 0 HR LEVEL 1 31,926 64 2(7.4.1.1) 1/3 DIAGOMAL (7.5.1.3.3)
ROOF CONSTRUCTION INCLUDING SUPPORTING BEAMS AND JOISTS IIE 0 HR
14. MIMIMUM EXITS OR EXIT ACCESSES FROM A SPACE OR AREA (NFPA 101)
3. CLASSIFICATION OF OCCUPANCY
COCCUPANCY CONDITION PERMITTING ONE EXIT | CONDITION REQUIRING TWO OR MORE EXITS CODE SECTION
LREAS QCCUPANCY CBC NFP& 101 INDUSTRIAL LESS THAN 100" COMMON PATH 100" OR GREATER COMMON PATH 402412
CONFERENCE ROOM = 49 OCCUPANTS ASSEMEBLY, GROUP A-3 3034 612 BUSINESS MiA ALL COMNDITIONS 524
OPEN OFFICE, CIRCULATION, RESTROCMS, BUSINESS, GROUF B 304.1 6111 STORAGE LESS THAN 100" COMMON PATH 100" OR GREATER COMMON PATH 42.2.4.1
LOBBY, BREAKROOM ASSEMBLY NIA ALL CONDITIONS 12.2.4.1
FACTORY AREA INDUSTRIAL MODERATE-HAZARD:, F-1 3062 6112
FACTORY AREA GEMERAL INDUSTRIAL LOW-HAZARD, F-2 306.3 40.1.21.1 -
15, COMMON PATH, DEAD-END, AND TRAVEL DISTANCE LIMITS (NFPA 101, TABLE A7 6
EXPLOSIVE STORAGE HIGH-HAZARD, GROUP H-2 3074 401213 . o . . = . SEREALE
FLAMMABLE LIQUID STORAGE HIGH-HAZARD, GROUP H-3 307.5 401.21.3 QCCUPANCY COMMON PATH LIMIT (FT) DEAD EMD LIMIT (FT) TRAVEL DISTANCE LIMIT {FT)
TOXIC LIQUID STORAGE HIGH-HATARD, GROUP H-4 3076 401213 INDUSTRIAL GEMERAL 100 o0 750
AIRCRAFT HANGAR MODERATE-HAZARD STORAGE, GROUP 5-1 | 311.2 §.1.13 BUSINESS 100 =0 300
WAREHOUSE OW-HAZARD STORAGE, GROUP 5-2 311.3 6.1.13 STORAGE ORDINARYT HAZARD 100 100 400
LSSEMBELY 20 FOR = 50 PERSONS 20 250
7. BUILDIMNG ALLOWABLE AREA (CBC 508) 75 FOR =50 PERSONS
RESTRICTING MODIFIED . —_ R
FLOOR | OCCUPANCY | ACTUAL AREA (SF) ALLOWABLE AREA (SF) RATIO (SUM < 1) 21. FIRE EXTINGUISHER DISTRIBUTION (NFPA 10)
FIRST = 31,928 70,000 058 PRIMARY CLASSIFICATION OF MAX TRAVEL

N

BURNS \

MEDONNELL.

>

DCCUPANCY FIRE AND HAZARD MINIMUM RATING | MINIMUM FLOOR AREA PER A (SF) DISTANCE (FT)
ALL CLASS AB:C - ORDINARY 2 1,500 75

Hangar C StUdy BUILDING CODE ANALYSIS

190 Victoria Ave 711212018

Z4 SBD

San Bernadino, CA

Figure 3 - Hangar C Building Code Analysis
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C1 Hangar — 10% Design SCOPE OF WORK components FOR Phase 2 - Design

3.0 SCOPE OF WORK COMPONENTS FOR PHASE 2 - DESIGN
The components to be included in phase 2, design, are described in detail below.

3.1 Parking

The south parking lot gate would be reconstructed with two independent operating gates for ingress and
egress with card reader. Three hangar specific parking stalls will be constructed on the airfield area on the
back side of the hangars. Additionally, each hangar will have a garage door for vehicle access, in the
event the pilot would like to park his/her vehicle in the hangar. The north parking lot configuration will

not change.

3.2 Fire Walls
Three fire walls will be located throughout the hangar complex every 12,000 square feet to avoid use of
foam fire protection. Additionally, a fire riser room will be located in the northeast corner of the

executive box hangar.

3.3 HVAC

All mechanical design will be in accordance with the following applicable codes and guidelines: NFPA
54 National Fuel Gas Code and NFPA 409 Standard on Aircraft Hangars. Additionally, the following
Parts from Title 24, California Building Standards Code shall be followed: Part 2 - California Building
Code, Part 4 — California Mechanical Code, Part 5 — California Plumbing Code, Part 6 — California
Energy Code, Part 9 — California Fire Code, and Part 11 — California Green Building Standards Code.

The hangar will be heated via thermostatically controlled infrared heaters suspended from the structure to
the indoor design condition as stated for freeze protection and occupant comfort. Mechanical ventilation
will be provided via exterior sidewall-mounted exhaust fans while the hangar is occupied. Outside air
louvers will be filtered to mitigate dust/sand within the hangar and provided with motorized dampers
interlocked with exhaust fans. Heating fuel source (natural gas or electric) will be determined in following

design stages in accordance with the requirements of Title 24 Part 6, §140.4(g).

The outdoor design conditions for Hangar C1, San Bernardino International Airport, California:
CEC Climate Zone 10

Summer Cooling Conditions
1% Dry Bulb 102.9°F

SBIAA 3-1 Burns & McDonnell



C1 Hangar — 10% Design SCOPE OF WORK components FOR Phase 2 - Design

1% Mean Coincident Wet Bulb 69.7°F

Winter Heating Conditions

99% Dry Bulb 36.5°F
Location:

N. Latitude 34.10 degrees
W. Longitude 117.23 degrees
Elevation 1158 feet

The indoor design conditions for the hangar are as follows:

Summer Ventilation

Winter 55°F — heating condition

Ventilation rates shall be in accordance with CEC Title 24 Part 6.

3.4  Civil/Site Work

Civil engineering design will be in accordance with applicable FAA Standards for Specifying
Construction on Airports, Advisory Circular 150/5300-13A Airport Design and 150/5370-10G Airport
Construction Standards for work within the Airport Operations Area (AOA). All civil engineering work
outside the AOA will be constructed in conformance with the City of San Bernardino Public Works
Standards and Specifications, and in accordance with the County of San Bernardino Flood Control
District.

3411 Pavement Design

Airfield pavement will conform to FAA standards for construction. Aircraft pavement will be an Asphalt
Concrete Flexible pavement design in conformance with FAA Standard P-401. Asphalt Binder will be
Performance Grade (PG) 76-22 and will be placed over granular base conforming to P-209 over a
compacted subgrade placed in conformance with P-152. The existing site was previously over-excavated
and re-compacted, so no unexpected non-conforming subgrade is expected. Asphalt pavement in areas
not subjected to aircraft traffic will be designed in accordance with the Standards Specifications for
Public Works Construction (Green-Book). Section will be designed to support an H-20 traffic load.

Asphalt binder will be PG 76-22 and Asphalt Cement pavement will conform to Gradation C-2. Base will

SBIAA 3-2 Burns & McDonnell



C1 Hangar — 10% Design SCOPE OF WORK components FOR Phase 2 - Design

meet the Green-Book Specification for Processed Miscellaneous Base (PMB) allowing reuse of existing
AC grindings.

3.41.2 Utilities

Existing utilities were roughed into the site in anticipation of a different Hangar layout. As a part of this
project a number of these utilities will require relocation and/or reconstruction. This project will require
the relocation of the communications duct work and fiber cabling around the proposed Hangar footprint
including the relocation of an existing pull-box. Two existing fire hydrant locations will be removed, and
the hydrants re-used in new locations. An exiting on-site water line will be displaced by the new location
of the Hangar — this line will be reconstructed to the south of the proposed Hangar to maintain the supply
loop. The existing water line will be repurposed for a fire supply line to the proposed Hangar. The
existing site storm drain line will be removed under the proposed footprint and flows diverted to the
existing flood control basin. The existing sewer line that was ‘stubbed’ out for future use will be

reconfigured and reused for this Hangar.

3.4.1.3 Trench Drain

Each hangar will have a trench drain conforming to NFPA 409. Trench drains shall drain to the existing
oil separator at the wash basin sized to handle the combination of a fuel spill from the aircraft with the
largest fuel capacity capable of being housed in the hangar and the fire protection hose stream design rate.

Storm drain to be relocated.

3414 Hangar Doors

The 60’ x 70 box hangars shall have rolling doors. The hangar doors will be designed to stack to the left
and/or to the right, stacking on the neighboring hangar. It is recommended that the large executive hangar
have a Megadoor — a vertical lifting fabric door. The Megadoor can withstand heavy winds and rough
environments and allows for rapid opening and closing. Another door option for the executive door is to
install a rolling door, however this would require an outrigger for a stacking location on the north side of

the hangar which would block access to the wash rack.

3.5 Electrical

All electrical design, and installation by the Contractor shall be per National Electrical Code (NFPA 70),
National Electrical Safety Code (IEEE-C2), Life Safety Code (NFPA 101), Standards for Aircraft
Hangars (NFPA 409), llluminating Society of North America (IESNA) Lighting Handbook, International
Fire Code (as amended by Boone County), 28 CFR Part 36 (ADA), and all local codes and regulations.

SBIAA 3-3 Burns & McDonnell



C1 Hangar — 10% Design SCOPE OF WORK components FOR Phase 2 - Design

All equipment and electrical systems shall be grounded per NEC Article 250. Electrical equipment
provided shall be UL listed. All equipment within hazardous locations shall be listed for such locations.

3.5.1 Exterior Electrical Systems

3511 Underground Distribution

Primary power shall be obtained from local SBIAA owned pad-mounted transformer located in existing
parking lot north of the proposed new hangar. Connections to service transformer shall be coordinated with
owner and secondary power from the transformer shall be brought into the hangar and terminated on a
service entrance rated distribution main panelboard. Secondary voltage shall be 480 V. An 200A meter will
be placed in the distribution board for each branch feeding each new bay. Existing manhole located inside
the proposed building footprint will be relocated to the east side of the new hangar.

3.5.1.2 Exterior Lighting

Exterior luminaries for building exterior lighting shall be wall mounted over man doors. Additional hangar
mounted lighting is proposed to illuminate the space between hangar B1 and Hangar C1. Lamps shall be
LED. Lighting levels shall be per IESNA Handbook.

Control of all exterior lighting shall be by means of photoelectric cells integral to light fixtures. West end

fixtures will be shielded due to the proximity of the runway.
3.5.2 Interior Electrical Systems

3521 Electrical Service and Distribution
Main panelboard shall be sized to accommodate building calculated demand plus 25% future expansion.

Provide short circuit withstand rating as required.

A 208Y/120V transformer shall be furnished and installed by Electrical Contractor. The transformer shall
be three-phase, dry-type, general purpose ventilated with a primary of 480 volts and a secondary voltage of
208/120 volt. It will be fed from the main panelboard and will feed 208/120 volts panelboard.

A panelboard shall be provided for distribution to individual branch circuits. Provide short circuit

protection to withstand rating as required. Contractor shall provide short circuit and coordination study.

Panelboards shall contain spaces for future breakers that compose of at least 20% of the panel and shall

contain a minimum of 10% spare breakers. Duplex convenience receptacles rated 20 Ampere, 125-volts,

SBIAA 3-4 Burns & McDonnell



C1 Hangar — 10% Design SCOPE OF WORK components FOR Phase 2 - Design

60-Hertz shall be wall mounted located on minimum 12-foot centers on the hangar perimeter walls. A
maximum of four duplex receptacles shall be connected to any one 20-ampere circuit.

All conduits in the hangar shall be electrical metallic tubing. Conduit below the hangar floor shall be
concrete encased PVC with the final 2 feet of all conduits transitioning from below hangar floor slab to
above the floor, within the hangar bay shall be electrical metallic tubing.

All circuits requiring a neutral shall be provided with a full size, dedicated neutral. All electrical circuits
shall include a green insulated equipment-grounding conductor. All conductors shall be copper. All
insulation shall be THWN/THHN for branch circuits, and XHHW for feeders #2AWG and larger.

3.5.2.2 Interior Lighting
Interior illumination shall be designed to the current edition of the IES Lighting Handbook. Design height
shall be the floor. All interior lighting shall be accomplished with the use of LED fixtures.

Emergency egress lighting shall be provided by wall sealed beam type (LED), un-switched unitary fixtures
with battery backup in compliance with NFPA 101. llluminated exit signs with battery back-up shall be
provided throughout the hangar to mark egress pathways.

3.5.3 Grounding
Building grounding shall be per NEC Article 250.

3.5.4 Lighting Protection

A lightning protection system compliant with NFPA 780 shall be provided. System shall carry UL Master
Label. System shall be bonded to building steel and counterpoise system. Air terminals shall be sized and
spaced per NFPA 780. Materials shall be fully compatible with roofing material. Air terminal mounting

bases shall be of the adhesive type. All penetrations of roof shall be water tight and approved by the Owner.

3.5.5 Communications

Internet/data services shall be provided. Existing communication manhole shall be relocated to the east
side of the hangar. A new 12-strand single mode fiber optic cable and 50-pair copper cable is proposed as
backbone cables for telecom (data and phone) service for the hangar. The backbone cables may be brought
in from the existing communication manhole. However, further coordination with the facility IT
representative is required for cable type/amount and routing requirements. A Main Distribution Frame

(MDF) room with an adjacent server room will accommodate most telecom head-end equipment. A

SBIAA 3-5 Burns & McDonnell



C1 Hangar — 10% Design Basis of Design

dedicated electrical panel with separated meter required by IT representative will be provided for the rooms.

UPS’s will be provided in the rooms to back up the mission critical load, as required.

Intermediate Distribution Frame (IDF) rooms will be provided in each bay of the hangar for the area where
horizontal cable length exceeds 300’ limit from the MDF room. The IDF rooms will be connected to the

MDF room with backbone cable in 4” conduit(s).
4.0 BASIS OF DESIGN

Throughout the initial assessment, Burns & McDonnell discussed the basis of design (BOD) with SBIAA.
The BOD are the program requirements specifically requested by SBIAA. It presents the basic rationale

and assumptions, criteria and considerations to be developed within the final design.

4.1  Architectural Requirements:

a. Full insulation;

b. Exterior appearance to blend in with existing hangars Al and B1;
c. Smooth concrete floors

d. All firewalls to be painted a neutral color;

e. High beam trusses to be painted a light grey color, shop prime with a finish coat. Not

galvanized;
f.  No skylights;
g. Hangar doors to have windows;
h. Address placards to match existing;

i. Signage needed for both hangar address and number of each hangar. Hangar address: 190

Victoria Avenue;
J- Mailbox stand to be installed for all three hangars (A1, B1 and C1) in the parking lot area;
k. No weather windsock needed:;

I.  Storm water drain to be installed off the hangar roof;
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m. Hangar doors to have a standard locking device;

n. Bollards required in design.
4.2  Mechanical/Plumbing Requirements
a. Sewer connection required to each hangar box. Restrooms are not to be included in design;
b. Cold water connection required to each hangar, to be installed through the walls, not the
floor;
c. No gas required (may not be per code);
d. Storm water drain to be installed off the hangar roof;
e. Full insulation;
f.  Dust can be problematic. Requested the installation of filters on passive and/or mechanical
ventilation;
g. Wet pipe sprinkler system to be installed (can explore dry powder, Cease Fire Systems).
4.3 Electrical
a. LED lights, minimum lights per code required. Add additional lights within the large
executive box hangar;
b. LED lights to be installed on the exterior wall of the hangar shell. Exterior lights to have a
photocell — no motion sensor;
c. Outside area lighting to be mounted to the outside of each facility. West end lights would
need to be shielded as runway is nearby;
d. Internet/data required for each hangar. Connection point for internet connection to be located
in the middle of the hangars (issue with previous hangars);
e. One outlet to be installed on each wall within each box hangar;
f.  Two outlets to be installed on each wall within the large executive box hangar;
g. 110/220 3 phase power required in the box hangars;
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4.4

4.5

4.6

h. Each hangar to have its own breaker panel and individually metered. 50 amps required for
box hangar and 200 amps required for the executive box hangar;

i.  Flashing blue strobe lights to be installed on the exterior of the hangar for fire signal;

J- No outside security cameras required;

k. Fire alarm strobes on the interior of the hangars are not required,;

I.  Need to upgrade the AOA entryway gate from the parking lot. Currently the gate opens too

slow. Would like two gates, one for ingress and the other for egress;
m. Conduit to run to each hangar for more flexibility. SBIAA does have a robust fiber system.

Civil

a. No taxiway markings to be included in the design except for the taxiway centerline.
b. Soils were cut and recompacted to a 10-12” depth. 100% compaction.
c. 7460 FAA approval required.

Fire Protection

a. Fireriser to be installed in a fire riser room in the north east corner of the executive hangar.
b. No fire strobes required.

c. Fire wall is required every 12,000 SF to avoid Foam Fire Protection;

d. Wet pipe sprinkler system required. May explore dry powder (Cease Fire Systems).

Structural

a. No tilt-up walls; estimate is based on Pre-Engineered Metal Building.

b. The foundation should have a fill feature per code drain with %% front pony wall.

SBIAA
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5.0 ROUGH ORDER OF MAGNITUDE COST ESTIMATE

Table 1 below depicts the rough order of magnitude (ROM) design and construction cost estimate for the

new Hangar C1 complex.
San Bernardino International Airport Authority
10% Design Opinion ofProbable Construction Cost - Hangar C Study
Construction Item Quantityi Units | Unit Price Total
Construct A sphalt A pron -
P401 <100000Lb Aircraft 25600: SF | % 6351 § 162560
Construct P403 Fire Access
lane 12300 SF | § 4.50 % 55350
Feconfizure Entry Driveway
and Access Gates to provide 2
- 12 Foot Gates with new
operators 10 LS (% 5120000 % 51200
Gutter 350 LF i § 38.00: % 13300
Relocate Fire Hydrant 22 EA i% B30000: % 17,000
Construct 3' PCC Cross
Gutter and Spandrel 430! SF i % 850 % 3,655
Reconstruct Storm Dirain 285 LF 3§ 14500 : § 41325
Construct 8' Chain Link Fence 150: LF @ § 4200 % 6,300
MManhale 2 EA {3 BR0000:S 17.600
Felocate Commumnication
Distribuition System 1i 18 '3 5766000 % 37,660
Felocate On-Site Fire Supply
Line 380 LF 3§ 7300 % 42340
Construct Trench Dram and
Connection to Existing OWS 1i LS 510900000 : % 109.000
Construct Box H ansars 16800; SF % 7300 % 12413520
Construct Executive Hangar 11000 SF | % 9830 % 1081300
Connect to Existing U filities -
Water, Fire, Power 1 I8 '3 28.000.00:3% 28,000
Subtotal = 5 2928110
Estimated Design/CA/CM
Fees = 10%% $292,811.00
Estimated Agency
Fees/Permits = 3150 b 102,484
Contingency = 10%% § 202,811
Total= 8 3616216
Notes:
Eox Hangars - unfinished interiors
Dioor Type - shiding on Box H angar, Vertical Lift on Executive Hangar
P avement Strensth for <100,000 Arcraft (no Stabilized Base)!
Mo increase in Impervious area, no adjustment to Storm Water Storage

Table 1 - ROM Cost Estimate
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6.0 PRELIMINARY SCHEDULE

The preliminary schedule for both the design and construction can found in Table 2 — Preliminary
Schedule.
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10% Design Hangar C - Executive Hangar & Box Hangars (32,000 SF) Construction Schedule

Conventional Design Bid Build Plan Duratic 5 Actual 55 I % Comph 1y Actual (beyond p [ % Complete |beyom
ALCTIVITY FLAN 5TART DLI:;I:I'INDN Weeks ~
T L T I L L L L L LT R L % TIEL TN gREppERRE PR EdUEERNEEERRuasueenp A AAAAHAEEES
NTP 1 1
3% AJE Design 1 10
SEIAA Review 11 2
9% A/E Design 10 16
SEIAA Review 26 2
10%s ASE Design 26 [
SBlAA Review/Approval 32 1
City of 5B Plan Check i3 4
Commient Review | Plan Revision 7 4
City of 5B Plan Check A2 41 4
Comment Review/Plan Revision 45 z
City of 5B Plan Check A3 a7 4
Comment Review/Plan Revision 51 z
City Permit ksued 52 1
Agsist SBIAL fBidding Services 52 [
Construction 58 B3
Utility Redocations 62 20
Grading/Pad Construction 62 30
Hangar Construction [F4 a8
Litility Connections 108 12
Airside Site Improvements 10D 20
Landside improvements 110 10
Commisioning 119 4
Occupancy 123 1

Table 2 - Preliminary Schedule
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7.0 PROJECT DELIVERY METHOD ALTERNATIVES

This section compares various traditional and alternative project delivery methods in terms of project

schedule, budget, risks, overall project administration and potential for litigations.

7.1 Design-Bid-Build

Design-Bid-Build (D-B-B) is the most commonly used and most traditional project delivery method. In
this delivery method, the owner contracts with separate entities for both the design and the construction of
a project. There are three phases to this method: (1) design phase (2) procurement phase (3) construction
phase.

During the design phase, the selected architect will work directly with the owner to identify the owners
needs and goals to develop the bid documents. The architect will work with other design disciplines as
needed including but not limited to: structural engineers, mechanical, electrical and plumbing engineers,

fire protection, civil engineers and landscape architects.

Once the design phase is completed, the owner typically writes the scope of work for the construction and
seeks bids from construction firms or multiple disciplines to complete the work. The architect typically
reviews the bids, answers any questions and investigates the contractors qualifications and develops a bid

tabulation and offers the owner a recommendation for award.

In the construction phase, the contractor will obtain the necessary permits. It is common practice that the
general contractor will limit its role to managing the overall construction process and work with
subcontractors for project specific components. The architect will continue to provide construction

administration services, answering Requests for Information (RFIs) and reviewing submittals as required.
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Architect/ General
Engineer Contractor
Subcontractors

Figure 4 - Design-Bid-Build

Benefits of D-B-B include:

The design team works directly with the owner to ensure their goals and vision get incorporate

into the overall design.

The general contractor bids the project using the 100% completed desigh documents. Should
there be an incomplete or incorrect information in the design and specifications, the general
contractor addresses them prior to submitting a bid in the form of an RFI and the architect will

submit an addendum, resulting in less change orders.
D-B-B ensures fairness amongst all potential bidders.

Both the design procurement and the construction procurement are competitively bid, thus the

owner can compare multiple firms and prices.

The design and construction roles are separate and well identified, making the responsibilities of

each and the associated liability very clear.

The designers are more active in the construction phase to ensure their design intentions are

implemented.

SBIAA
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Cons of D-B-B include:

e The contractors generally have the “cheaper is better” mentality when bidding the project.
Selecting the lowest priced general contractor can compromise the overall quality of the

construction work and increase the project risks.

e The general contractor is brought onto the team after the design is completed, thus they have no
opportunity to provide input to the overall design, potentially saving costs on procurement of

materials or constructability issues.
e Project delays and increased costs could occur should redesign be required for any change orders.

e The overall project schedule takes longer than other delivery methods as the construction phase

does not start until after the design is complete.
e Adversarial relationships between the designer and the general contractor may occur.

e Potential litigation could occur due to both the designer and the general contractor having

separate contracts with the Owner.

7.2  Design-Build

Design-Build is more commonly used in the construction industry where the Owner has a single point of
contact, known as the “design-builder” to deliver the project. The Owner typically hires a general
contractor to act as the design-builder, although the project can also be led by an architect or engineer. It
is also common for a partnership or joint-venture between a design firm and a construction firm for one
project. Often times the designer, engineer and builder are all from the same firm which results in a

quicker project completion.
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Design-
Builder

Subcontractors

Figure 5 - Design-Build

Benefits of Design-Build:

The Owner has a single source of accountability for the entire project.

Fosters teamwork and collaboration between the design team and the construction team. The
designer and the general contractor collaborate in the design phase and discover any problems
before the construction begins.

Better management of the overall project budget. Reviewing the project budget in the design
phase and communicating the cost implications of design decisions ensures control of the project
budget.

This project delivery method often results in faster project completion. The procurement time is
reduced, the construction can start before the design is completed, and any issues or problems are
discovered early.

As there is one contract with the owner, litigation is unlikely to occur.

Design-Build Cons:

e This method has low transparency which may result in higher prices rather than competitively
bidding.

SBIAA
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e The design team reports directly to the contractor and not to the owner, which may lower the

overall quality of the project.
e The owner is less involved throughout the project.
7.3  Construction Manager-at-Risk (CM-at-Risk)

CM-at-Risk is a parallel model where both the designer and builder are procured separately by the
Owner during the design phase of the project. The Construction Manager is procured prior to the designer
and assists in the overall design RFQ evaluation/interview/ and selection. Once the design firm is hired,
the construction manager at risk (CMAR) acts as a consultant to the owner and participates in the design
phase, allowing them to provide constructive feedback and solutions which may result in cost savings
measures, provide for a better delivery schedule and provide for better long-term maintenance of the
facility.

Additionally, there is a commitment by the CMAR to deliver the project within a Guaranteed Maximum
Price (GMP). Any costs outside of the GMP, and are not change orders, are the financial liability of the
CMAR.

The CMAR typically does not build the project. Their overall responsibilities include managing the
design and construction of the project. They may additionally offer other services such as surveying, cost

estimating, engineering, etc.

Architect/ Construction
Engineer Manager

Subcontractors

Figure 6 - Construction Manager-at-Risk
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Benefits of CMAR:
e A high level of cost control;

e The CMAR is the Owner’s advocate and manages all aspects of the project with the owner’s

interest in mind.
e The owner’s overall risk is limited as the project budget is determined by the GMP;

o Asthe GMP is provided by the CMAR before bidding the project, the lowest bidder does not

have to be selected.

e Strong collaborative working relationships occur between the Owner, CMAR, and designer
which results in reduced change orders, higher quality, improved communications, accelerated
project schedule and better cost management.

o Accelerated project schedule from generating the design documents to the start of the

construction phase.

Cons of CMAR:

e Itis often misunderstood that the GMP will not be exceeded within this delivery method. The
GMP is based on the plans and specifications with added contingency. However major scope

changes will result in change orders, which in tern should increase the GMP contract.

e The Owner has far less influence on the project once the award is made to the construction

manager.

e Requires multiple bids from subcontractors from all major disciplines and trades to ensure

competitive bidding.

7.4 CM Agent (CMa)

Unlike CM-at-Risk where the construction manager is responsible to deliver the project on time, within
budget, and enter into agreements with subcontractors, the CM Agent (CMa) assists the owner in
managing the project but is not legally committed to delivering the project on time/budget and does not
enter into agreements with subcontractors. The Owner is responsibly for procuring the design/architect
team as well as the various construction trades. Generally, the CM is selected at the same time as the

Architect/Engineer.
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Essentially, the CM Agent serves as an extension of staff for the owner and assist in managing the
different contracts but has no financial risks. Additionally, the CMa assists the Owner in overall project
schedule and coordination, ensuring the work is being performed in conformance with the contract,
project documentation, value engineering, and constructability of the design. Each subcontractor is thus
responsible for cost, schedule and quality and each trade is competitively bid.

Architect/ Construction
Engineer Manager Agency

Subcontractors

Figure 7 - CM Agency

Pros of CMa:

e The construction manager (CM) may act as the agent or manager of the project, assisting in

administration and management of the project.
e  Owner is still highly involved throughout the various project stages.

e “Fast-track” project schedule as the Owner can award construction contracts before the design is

complete.

e CM offers construction knowledge throughout the design, limiting problems and issues during

construction.
Cons of CMa:

e The Owner procures the designer and all trades and thus has multiple points of contact.
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e The Owner assumes all contractual costs and project risks.
e The project cost is not “fixed”.
e More project administration then other delivery methods.

o Potential for claims as the designer and construction contractors are under different contracts.
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