


Puts Infrastructure j§
in the Picture |

MAP-21 requires agencies to address asset
management needs beyond fleet vehicles.
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$2,218.71
$6,004.34
$1,559.28
$ 60203

$ 655.65

$1,108.61
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w/ MARTA Asset Data

120000 Required Investment [SM) over next 20 Years—TO MAINTAIN CURRENT BACKLOG
5100000

5800.00

50000 Budget Line

540000 - . . . .

$200.00 —— —= B B

] 2015 | 2017 | 20IE | 2013 ( 2080 | 2021 | 20d2 | 2023 | 2024 | 2085 | 2025 | 2007 | A0GE | 2025 | 2050 | 2031 | 2032 ( 2033 | 2034 | 2035 | 0%
B Yehides 53501 (33642 | 58501 | S1LBE( 58C.27| 51155 (53140 | 5215.7) 32335 ( 53887 | 5190.3) 512005 | 532180 | 33650 [ 5220.1| 55501 ) 350006 [ 52305 | 5138.2| 51401 51233
 Systams 51733 51255 | 52881 | 5570.3| 55152 | 58228 | 567,01 | 520,52 | 55620 560123 | 56073 | 5136.8| 53209 | 51R54 | 51180| 514.28| 51257 | 51303 | 53741 4107|5184
1 Stafions 51003 | 52008 | 52578 | 33201 512.2%| 51483 | 3005 | 3LEY | 5200 | 51351 3340 | 5242 | 5031 |51Gs2| 5136 | 3035 | & ¥ |SB3ED| 314373330
B Guidenay Bements| & | 5071 | 30085 | 5133 | S184.3| SBS.E4 | 548055 | SBL37| 58331 (51360 | 5265.3| 5154753087 (544206 | 5204.4| S400.1) 54069 | 54706 | 53854 | 2328|2330
B Facilities 52007 (52813 | 57e7h | 31512( 52J1E| 58428 (51224 | 51430 31440( 51897 | 53772 31245(B4E12 | 57324 [ 337.80| 4319) 54077 (52182 | 54223) 52113 &57.03

In order to maintain current backlog...meaning we hold the line on total value of assets in need of
replacement (roughly $2.5B) we should double our Capital investment over 20 years.
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relative to MAP-21 requirements?




R R R R R R R RRRRRRRRRRRRRRRRRBRRRRREERRIEERRR
Are we clear on the new terminology?

e Useful Life Benchmark (ULB)

e is not the Useful life for FTA grant programs.

e isthe expected lifecyle of a capital asset for a
particular Transit Provider’s operating environment,
or the acceptable period of use in service for a
particular Transit Provider’s operating environment

* Performance Restriction
 the maximum speed of vehicles on a fixed guideway
segment is below the segment’s design speed for
any reason - planned or unplanned.
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which necessitates cross-mapping and education?

FTA Asset NTD Inventory Performance

Asset Type Category Category Measure
Category

Administrative,
Passenger, and
Parking Facilities

Facilities Facilities Facilities

Facilities

Track & Guideway

Substations Facilities
T'TaCk' Guideway, Infrastructure Track & Guideway Infrastructure
Signals, & Power
Revenue Vehicles Rolling Stock Vehicle Rolling Stock
Service Vehicles Equipment Vehicle Equipment
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FTA Asset Categories

Rolling
Stock
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~,

Paratransit

Facilities I

Support F;
M

Parking Facilities
~

=%

Infrastructure

-~

Equipment

L

Fixed Guideway j

Construction

=Y
b 4

TN\

Signal Systems )

Service Vehicles

Structures

Power

|

Maintenance

{1

FTA TERM-Lite Asset Categories

Vehicles

Stations I

Revenue

Non Revenue

Equipment/Parts

Jil e

Bullding

Platform
Signage
Ferry

F 9

Complete Station )

Yy <

Guideway
Elements

Bus Guideway

Special Structures

Trackwark

Guideway

A

Systems

Electrification

Revenue
Security

Communications |

\

it L
L

|

-

Train Control i
\ >

Facilities

Central Cantral

Majar Shaps
Equipment
Buildings

Storage Yard

Vehicles

Bus Procurement B
Enhancement.

Rail Procurement &
Enhamncement

paratransit

Mon-Revenue

Fuel Facilities &
Equipment

Qi |

L

Asset

Sub
Asset

MARTA’s Asset and Sub Asset Categories

Facilities &
Stations

Bus Facilities & Equipment
Rail Facilities 5 Equipment
Buildings/Offices & Equipment
Parking Lots & Paving
System-wide Equipment
Structures & Drainage
Roofing & Skylights

Underground Storage Tanks

Asset

Sub
Asset

f A

Maintenance
of Way

Track Maintenance
& Replacement

Work Equipment

Track Structures

Asset

Asset

Systems

Electrical Power & Equipment
Automatic Train Control
Lighting
Tunnel Ventilation System
Fire Protection
Elevators & Escalators
Radio/Cammunications
Revenue Collection
IT Hardware

IT Software

kL

Asset

Sub
Asset

Non Asset

Asset Management
Transit planning
Environmental Sustaninability
Perfarmance Measurement
Customer Service
Safiety
CIP Suppart

Design Criteria/Standards
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Keeping asset backlog in context - there’s a relationship between asset condition,
safety and performance but they are not to be overstated (old #unsafe)

The Accountable Executive’s and Board'’s liability and culpability
Setting reasonable & achievable targets (to the performance measures)

Nomenclature - changes occurred from the ANPRM, NPRM to Final Rule and there
are inconsistencies amongst published documents and tools

Lack of focus on best practice; more focused on MAP-21 compliance (what vs. how)
Group vs. Non-Group Reporting and MPO relationships/representation

Fear of Federal funding being withheld due to non-compliance

When and where will TAM and SMS connect down the road?

Federal (National vs Regional) interpretation of MAP-21 includes PMOCs

Owner, Operator and Maintainer Roles & Responsibilities
= Owned vs. Leased vs. Shared or even Rotated assets and fleets
= Self-performed vs. Contracted Maintenance and Data Management

= Contract Requirements for new acquisitions
= Requirements applying to non-Federal Assets when interfacing with Federal Assets
= How Federal Funds are applied to new assets, in whole or in part (%)
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|op 2 risks are...

1. Asset Management System (AMS) Risk
Re-evaluating your TAM Program w/ the arrival of MAP-21

» Does my agency have processes in place?

» Have we collectively selected the appropriate targets?

L 3
=
2. Asset Risk (of a particular system) y q

Systems are in state of good repair?

» Does my agency have/understand their asset data, making
strategic investments and managing performance and risk?

Says Simple () Does Hard! ()

marta<.
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sset Management Lifecycle

Asset Policy & Asset Management Strategy

Asset Management System

 Remove from . o i Acquire * Plan
operation Dispose * Design
e Dispose/recycle * Procure
e Plan for
new/replacement Lifecycle

T Commission

* Maintain

e Refurbish

* Install/create/
build
* Initial operation

Where are my agencies greatest risks?

Asset Portfolio
marta<.. 11




"~ Risk 1A: Identifying the Need

PI’I.OFIty Codes?:l Mlnlmu-m Reg’'mts: - eEtnntAearE;igS:mem EAM Database Integrity
1.Life Safety Critical 1. Equipment ID
2.Operation Critical 2. Manu / Model U v l vy " 1 ¢
3.0peration Support 3. Description Maif{tain Refface ‘I Srasran r ': I o i
4.Operation Enhancement || 4. Serial Number —— saeion
Condition Codes: 5. Asset Category 4, ! = ! |
5. Excellent 6. Asset Classes - : | oy
4. Good 7. Equipment Type | Il neen
3. Adequate 8. EUL l' . l | Project Delivery |
2. Marginal 9. Location A ;e { ) Il —
1. Poor 10. Life Cycle Status ( KQPD’PC 1\ \

11. Priority Code Se— —

12. Condition Code I moenertaton || project ontrols '

13. Date in Service ‘ i —

14. Original Cost |

15. Cap. Cat. Code

16. Cap. Priority Code

marta<.



RIISk !! |aen!||!y||ng !He Bro;lec!s

Enterprise
Asset Management

Non Asset
Based Projects

Operate sellaie SharePoint \
& 2 ) . Capi
intai ! pital ! Decision
R seplae Programming Site
Tool
h, .
h Project
Scoping Develop Selection
& (o]
Screening Candidates
| Project Adopted ‘
| Initiation ‘ in Capital Budget
Project Delivery
Tools | | Planning ‘
Q PD/PC ‘x ]
v i
Constructlon

Design ‘

Implementatlon Project Controls ’

Procurement \

marta<.

Integrated project
decision making, align
EAM asset database with
capital programming
effort

1.

Group candidate
replacement assets by
agency-driven criteria

Creates investment
scenarios using capital
project decision tool

Present unconstrained
and constrained capital
improvement plans



"Effective control and governance of
assets by organizations is essential to
realize value through managing risk
and opportunity, in order to achieve
the desired balance of cost, risk and
performance.”

V»,AA ®
m The IAM on ISO 55000

marta<.
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!ISk !! HI'O]EC! !pproval ! Eovernance

Accountable Executive

Does the GM/CEO know what is being proposed and approved?
Does the Board...?

Regional, State & Federal Engagement
Does the MPO...?

Does the SSO...?
Does the FTA...?

MARTA BOARD

EXECUTIVE
MANAGEMENT TEAM

CAPITAL
IMPROVEMENT
COMMITTEE

‘CHANGE CONTROL
SUBCOMMITTEE

marta<.
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Enterprise
Asset Management

Non Asset | .
Based Projects g Project
" f Develop-
Op;rate Evaluate l FA Suite ' \ ment ‘
et & ) 7 Capital 2 .
Maintain Replace Decision

Planning Module
Tool

Project
Selection

Initiative:

to utilize sub-project
functionality in Oracle to
create programs (of
projects) and to link
Primavera and Oracle
together to achieve

Earned Value Management.

j1usawdojanaq 19load

Scoping
&
Screening

Develop
CIp
Candidates

New asset data delivered
by contract and entered
into EAM

Actual project costs
captured and stored in
FASuite database for

future capital planning

ORACLE’
PRIMAVERA

marta<.



MyMARTA Newsfeed OneDrive Sites [GEVMIECTHESNE o S

=1

BROWSE  PAGE ) SHARE yy FOuow # em O

&

> Capital Improvement Program ~ Help  Diagrams  Policies and Procedures  ~ Search this site v 9|

Capital Improvement Program

= DEPARTMENT OF CAPITAL PROGRAMS & DEVELOPMENT

New POC
POCs
- FUNCTIONS & RESPONSIBILITIES
The Department of Capital Programs & Development is responsible for providing centralized and comprehensive
Po0s management of the Authority's Capital Program. This department consists of the Offices of Capital Programming,
PODs Architecture & Design, Engineering & Development, and Project Management and Construction. This department ensures |
POD Scape that Capital resources are fully aligned with and support the Authority's overall strategic goals and objectives.
My PODs The Office of Capital Programming is responsible for developing the Authority's long range Capital Program which E=
G includes capital project origination, scope, schedule and budget development, oversight and analyses, project and
program performance, and scheduling and estimating, This office also manages the Autharity's Strategic Transit Asset
New Change Request Management Plan (STAMP) and State of Good Repair {SGR) initiatives ensuring Moving Ahead for Progress in the 21st
My Change Requests Century (MAP-21) compliance,
Change Requests The Office of Architecture and Design (A&:D) provides the Authority with complete architectural design services in
Project Documents support of operating and capital programs for rehabilitation of existing facilities as well as for new capital projects. The
_ Office is responsible for designs, design coordination and review, design services during construction, the Rocfing
My Project Documents - A ; ; : : L
Program and MARTA's Sustainability Program. The Office ensures architectural code compliance including all ADA
My Tasks compliance thraughaut the Authority,
Capital Project Spend Plan

The Office of Engineering & Development (E&.D] includes Infrastructure Engineering and Systems Engineering, The

- P b om ' L = i i . P =74 b e i Fasamrir



MyMARTA

BROMWSE PAGE

.

Home

Asset Management
Documents

Policies
Plans
AMPs
Procedures
ISO 55000
FTA
MAP-21
TERM-Lite
GDAT

Other Government
Agencies

APTA
TRB

Other Transit Agencies

CAPITAL PROGRAMS & DEVELOPMENT

Image Viewer

Architecture & Design

Asset Management o

-
¥

|
—

Engineering

Capital Programming

e
- -
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CAFITAL PROGRAMS 8 DEVELDPMEMNT aArchitecture & l:.'l_-_.l;_|-". E|:|=1|'-|_-n,_'r-|:g Capital Pr ggramimimng o

=

Project ?-."_lnd.:;l_-lln_""..' B Construchc

FASUIte EAM
EIOPENINEXCEL  DATA -

Asset Data Integrity Level - Required Fields Populated

6 fields audited, new requirements have resulted in lower percentages for some areas.
ATC _ . -
EPE E ﬁ -
. . o
s —————————————————— (]
oo — (]
L e —— —— 0 e
Custodisl & Landseaping * -
Faciitic: ()] - —
Communications “ -
R .
S —

R&vénue

fad neawr Ancnimant Aar Aran hlec hara
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Strategy Map Strategic KPls
BS5C List of Objectives Portlet

“Money Ball”

Safety KPls MARTA's Five Pillars |

MARTA Strategy Map
Ontime Performance Index

| BUS AVL Generated OTP

| Rail System Generated OTP

| MARTA Mobility Generated OTP

|IE3 Mobility Trip Denial Rate

Ridership Increases

I3 Ridershio
Security Index

B Parti Crime Rate
Reliability Index

I Rail Service MDBSI

| Infra Escalator Availability
| Infra Elevator Availability

marta<.

Actual

78.58%
96.84%
83.59%

10.23%

10,520,561

3.52

4495
98.76%

89.45%

Plan

78.50%
95.00%
85.00%

0.00%

10,859,646

3.80

500
a7.00%

98.50%



‘ran5|! IS a sys!em O| sys!ems (from an operational perspective )
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ransl

IS a SySteém OT SYSteéMmS (from an asset perspective)

Qublic Transportation Infrastructure Creates Jobs in Communities Across Ameri:a)

Putting local citizens to work, building stronger communities, and helping create a more energy-efficient America

Architectural

el System

Ceiling Syshems

Floor Waterials

ADA Tactile Edging

Entrance Canepies

Fare Gate Bariers

Custemer Sersice Boeth

Escalatars

Elewators

Blevator Endosers and (=3

¥1. Sigaage and Sspports
Green Roel

13. Builéing Fapade Design/
Ratedials

14, Stainmases

15, Flathorm BariersfSereens

16, Stesd Structeves

17, Comorele Stratioes

FEAHPApHEES

saups

BRERGERR

Fire Protection
Tiet Spriakless

[Dry Sprinklers

Trater Wint Systoms

Halon Systiems

Tmergin Syiiems

Amenities

Strest Bestecation
Sicewvalk Rectoralion

Sigaage
Favemeni Markings

Communication
Systems

Fibier Opfic Metwork

oW

Intrutian focess Contred
Fire Alzam

Palilic Addren asd Custemer
Infarmation Sigrs

Heldp Podnt 2nd Safe Poind

i7. Emergency Exhawst Sysberms
L. Owes-track Exhaost Systems

5. Decesaliveirchitectoral

gEy
£
:
§

Plumhbing
Seaitary Spilems

Trasth Drainage

Cowem Drainags Systams
. Water Supply

BuEy

APTA Excerpt

Emergency and Ofifice
Telephane Systems
Mebile Commuaical
Mebwork

Sapenvisary Comtrel and Data
Acquizitions Systemns

[SEEH

Systems
Time Clock Synchraaization
leduction Loeg Intercom
{ADA wirebess sysbem for deal)
EiF Hetwerks

Track

Rail Switches and Credsavers

Signal Systems
7. Companent lnfrastractune
£8. Wayside Signal Display Sanes
9. Track Circuit Rardwars

75 INTER-RELATED SYSTEMS

Traction Power
Tezckbed lafrastructure
SCADA Tesim Contrel System
e Raill [and thied rail

material]
Subslation

- Power Control Rocm
. Regenerative Braking

Equipped Rallcar

Quick Facts
* Ewery dollar communities inwvest in public transportation
app y 54 in icmetuTns

* Public transportation investment can create or save more than
500.000 private sectee jobs per year theough reduced congestion,




marta = \ METROPOLITAN ATLANTA RAPID TRANSIT AUTHORITY

FY17 CIP Uses by Asset Category
Year-to-Date September 30, 2016 — 1st Quarter

[$Millions]

Total: 25.2

4.0, 16%0

12.2 . 48%0

M Facilities = Maintenance of Way Non-Asset Systems B Vehicles
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" Critical Systems & Prioritization

Train Control System Upgrade — construction complete, operating system entering test, complete in 24 months

el

SCADA - upgraded simultaneously under Train Control System Upgrade

Encroachment Detection Systems — beyond useful life, assessing technolog

Traction Power Substations (TPSSs) — multi-year project nearing advertisement, aged but highly redundant system
Emergency Trip Stations (ETSs) Phase IV — three lines complete, last line in desi gn!

Auxiliary Switchgear [ Rail Station Power) - multi-year project nearing advertisement, aged but reliable

Track and Structure (TRIV Project) — the 4" phase of track renovation now in design (running rail, switches)

Fire Detection, Protection, & Suppression Systems (101 facilities, 70% construction complete, 100% design complete)

R R T -

Tunnel Lighting (tunnel lighting project 70%, well underway, industry leading LED effort)

10. Tunnel Ventilation System (awarded multi-year contract this year to rehabilitate all subway sections)

11. Standby & Emergency Generators (awarded multiyear contract this year)

12. Uninterruptible Power Supply (UPS) System wide Upgrade (awarded contract this year)

13. Elevator & Escalator (awarded Operating (0&M) and Capital Project — 20% escalators done, 10 year program awarded)
14. CCTV (100% vehicles complete)

Fiber Plant and Network; fiber plant and network under review

marta<. )



Fiber Plant and Network; fiber plant and network under review
16. Emergency Patron Communications (Rail Stations, Blue Lights & Parking Decks) — middle aged, being monitored
17. 800 MHz Radio (multiple projects but system aging out and performance deteriorating)
18. Railcar Braking System - no issues |
19. Railcar Trucks - contract underway, trucks not meeting EUL
20. Railear Door Controls - door program in place; solution in test
Rail Vehicle Lifts (Avondale; environmental

22.Bus Garage Gas Detection and Ventilation System (under assessment)

23. Bus/Paratransit Lifts, Jacks & Pits (under assessment; environmental, artic. permanent lifts)

24.Vehicle On-Board Gas Detection & Fire Suppression - upgraded

25. CNG Fueling Systems (2 of 3 major depots equipped, last facility out for bid
26. Brakes, Steering, Suspension (bus, mobility) — no issues

27.System Safety Program Plan — (Non Asset) — updated during the last triennial

28. Underground Storage Tanks (program underway, funding needs review)

29. Hazardous Materials Transport, Storage, and Handling (Non Asset) - no issues

30. Environmental/Water Management Controls (Non Asset) - no issues

marta<. .



10YR CIP Budget Totals by Sub-Asset within Systems

M SYS|1 Revenue Collection

SYS|1 Revenue Collection

SYS|9 Radio & 1%

Communications
8%

SYS|10 IT Hardware
39% B SYS|10 IT Hardware

SYS|12 Fuel Systems m SYSl 11 Software
0%

M SYS|12 Fuel Systems
M SYS|2 Automatic Train Control

m SYS| 3 Electrical Power & Equipment

SYS|7 Fire
Protection
3%

M SYS|4 Lighting

m SYS|5 Security

1 SYS|6 Tunnel VentilatiD

M SYS|7 Fire Protection

M SYS| 8 Elevators & Escalators

1 SYS|9 Radio & Communications

2%




What is a Tunnel Ventilation System?

‘ Evacuation Path

Poor Ventilation

A How:um E T8 g

|

e

Alr Flow Alr Flow

Marginal Ventilation |

v , g W

TVS Induced

Adequate Ventilation

Air Flow
» Arflow—————*

— e

e

=

Uphill ventilation w/ Buoyant Uphill Flow

marta<.

Life safety system that
allows for safe and
orderly evacuation in a
subterranean fire
emergency

Directs air flow (push or
pull) to prevent smoke
accumulation

Scenario based with fire
location and evacuation
path considerations



TVS - Systems Perspective

(People, Process & Technology)

Project 31968 Project 31683
e | -
: : e : ATS + MCC + Disconnects
1 1
: : |l Motor Control Training, Public,
= L Center (MCC)/LPLC AHJs, First
| Fegegy=qeqsseqeepepepepapayayay J Responders

L =
--------- - J Fan + Damper + Ductwork + Attenuator
e - Bypass
all Services Damper

Control Center |

- | ‘ .ﬂ Fan I\Aééor
<P TVS Project 31977
Project 31703

I Electrical Sub-system

= Power Wiring

EFO Emc_argency Fire Operations C&C — = TCSN (TCSU Scope) I Mechanical Sub-system
TCSN Train Control SCADA Network —— Communications Wiring |:| Command & Control
DCP Damper Control Panel (C&C) Sub-system
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MARTA Tunnel Ventilation System
There are several enclosed trainway sections and associated subterranean stations along each line.
This includes cut and cover enclosed trainway, bored tunnel and rock tunnel construction.
Each is served by combinations of emergency, under-platform, and mid-tunnel fans.
The TVS functions primarily as an emergency system responsible for the protection of
approximately 9.2 miles of contiguous and non-contiguous tunnel sections.
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. = 5 il ikl bl
g 3 — e e i = ’ c
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Cost Estimates & Execution Timeline

TARGET: Meet SES 7.2 Results $$$$M

e Portal Doors
e Station Entrance
e Additional Fan Plants

NFPA 130 - 2014
SES 7.2

Fully Modernized

SCADA/ATF System « Upsize Existing Fans NFPA 130 System
* Jet Fans 2015-2025
* Additional Egress $IIM
: Total Replacement
TARGET:
Criginal Syste Foedor Cables, SGR + 30 Year S5
Total Replacement = . .
 Fans and Fan Motors Service Life
SCADA/ATF System « Dampers 2015-2023
* Local Remote Control $M
Panels
TARGET: Selected Replacement SGR &
Original System * MCC/Motor Starters 20 Yr.
e e G  Feeder Cables L'f
« Fans and Fan Motors Ire 2015-2021
SCADA/ATF System Full Replacement
» Dampers

Pyramid of MARTA RFP Objectives

marta<.. .



Operations & Safety Board Award Administrative Site Notice to
Committee Notice To Proceed Proceed

Linear Design/Build Process

m

Bring the TVS to a state-of-good-repair in
the safest and most cost effective manner.

Kick Off Substantial

Meeting Completion

Repeat Process

marta<.
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April 21, 2016

Archer Western Constructiol

/ \'\ \\ | | [ CLEVELAND .
(/3§ SRR paWSP | caiékernorr

The Project will rehabilitate the TVS by inspecting, testing and then
rehabilitating, replacing or upgrading individual components,
assemblies and/or subsystems that make up the complete TVS with
an overall program framework which minimizes risks to operations
and safety.

marta<.
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MARTA awards $198.5m TVS overhaul contract to Archer Western
Construction

HEOSMRNE -

12 Movember 2015

, The Metropelitan Atlanta Rapid Transit Authority (MARTA) in the US has
awarded a $198.5m contract to primary contractor Archer Western
Construction to renovate and upgrade its tunnel ventilation system (TVS).

Scheduled to be initiated early next year, the improvement project further
advances MARTA's ongoing commitment to provide safe and efficient transit
operations.

Under this project, Cleveland Electric, RF Knox, WSP Parsons Brinckerhoff and
eight disadvantaged business enterprises (seven of which are local) will serve
as subcontractors to Archer Western Construction.

MARTA noted that the six-year base contract totals $165m with an additional $33.5m in options that include an extended warranty,
hardware refresh, and provisions for long-term system operations and maintenance.

The project will cover about nine miles of subway tunnel and underground rail stations, "IN the transit
approximately 20% of the rail system's total footprint.

industry, this is the

The ventilation system includes a netwerk of fans and dampers that contrel and direct air flow |argESt Sing|e contract
during normal rail operations and in emergencies. Fmmt 1 R
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Dave Springstead
AGM of Capital Programs & Development
dspringstead@itsmarta.com

Teresa Ray
Asset Management Program Manager
tray@itsmarta.com

Susan Thomas
Asset Management Project Manager
sethomas@itsmarta.com
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