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PREFACE

You never know how well you're doing until you find metrics with which you can measure outcomes. The Transportation
Learning Center has capitalized on this insight through a series of in-depth research reports chronicling work by the Keystone
Transit Career Ladder Partnership and Project Empire Transit Career Ladder Partnership. Find out more about these
partnerships on page 3.

Key findings of the Center’s research are highlighted in this report, which has been updated to reflect data available though
2009, and is designed to serve as a single-source overview of the both the quantitative and qualitative data available on
partnership-based training to date. Moreover, employees and supervisors report from the field that the partnership-based,
data-driven customized approach to training at a statewide scale has been a great success. It has:

= Been embraced by employees and supervisors.
= Led to quantifiable improvements in employee knowledge.
= [ncreased skills and facilitated significant promotions to fill maintenance department vacancies.

Partnership-based training strongly benefits transit agencies as well. In transit systems where partnership-based training has
taken off, the programs have led to significant improvements in efficiency and cost savings. They have:

= Reduced unnecessary part replacement and improved labor efficiency.

» Resulted in major maintenance cost savings and fleet procurement savings of between $10,313,567 and $22,181,934,
and a four-year return on investment (ROI) of between 293 and 745 percent.

= |Improved equipment reliability and achieved longer mean distance between failures of vehicles.

= Reduced need for a high level of spare buses.

The Center would like to acknowledge the extraordinary work of those who made this research publication possible. The
research has been supported by the US Department of Transportation and the Pennsylvania Department of Labor and
Industry. Much work at the ground level was completed by labor-management work groups throughout the state, especially
data managers at SEPTA. At the Center, this research was led by Director of Research Xinge Wang and Director of
Workforce Development Jack Clark. Their hard work and creativity have made the Center’s research possible.

ﬁﬁén/m

Director
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ABOUT THE PARTNERSHIPS

Keystone Transit Career Ladder Partnership

The Keystone Transit Career Ladder Partnership, established in 2001, is an
extensive statewide training partnership encompassing 25 transit agencies
from across Pennsylvania in conjunction with locals of the Amalgamated
Transit Union (ATU) and the Transport Workers Union (TWU). The
partnership network is anchored by strong local partnerships in Philadelphia
and Pittsburgh between the Southeastern Pennsylvania Transportation
Authority (SEPTA) and TWU Local 234, and Pittsburgh Port Authority Transit
and ATU Local 85. The Pennsylvania AFL-CIO and the Pennsylvania Public
Transportation Association bolster the partnership’s statewide framework.
Keystone has seen enormous successes over the last eight years, from
career ladder advancement to increased return on investment by saving
money on parts and equipment costs.

Project Empire

Forged in 2006, the Project Empire Transit Career Ladder Partnership is an innovative labor-management partnership focused on
improving training for bus mechanics. It addresses the skill needs of members of Amalgamated Transit Union (ATU) Locals 1321 and
580, employed at the Capital District Transportation Authority (CDTA) and Central New York Regional Transportation Authority
(CENTRO).

During the first eleven months of the program, CDTA maintenance employees took advantage of more than 200 training opportunities
through the Project Empire Transit Career Ladder Partnership. Average post-training test scores improved by 43 percent. At
CENTRO, initial training has been offered at bus manufacturer locations and in-house training will begin in early 2009.

While the program is still in its early stages, an analysis of CDTA's vehicle maintenance performance data indicates significant gains
including an 18 percent increase in Mean Distance Between Failures (MDBF), 30 percent fewer bus defects, improvements in on-time
Preventive Maintenance Inspections as well as reductions in bus spare ratios and insourcing previously outsourced maintenance
work. Interviews of twenty front-line supervisors, managers, workers, union officials and project staff revealed further significant
benefits that come from a constructive training partnership, especially in improving labor-management relationship, boosting worker
morale, increasing job satisfaction and establishing trust between supervisors and workers.



PROGRAM GROWTH IN TRAINEES OO i Trans

Statewide Partnership Data

Keystone Transit Career Ladder Partnership

Number of Trainees by Location and Year o
The largest location in a

national Transit Technology
2500 Career Ladder Program, the
Keystone Transit Career
Ladder Partnership started in
Philadelphia in the winter of
2000 340 2001 and quickly expanded to
422 become a statewide program.
565 SL It has provided nearly 11,000
108 training opportunities to more
B Pittsburgh than 2,000 Pennsylvania transit

141 263 BRest of State employees in bus, rail and
83 facilities maintenance.

1500 128

o OPhiladelphia
1000 This chart shows the number of

168p 514 trainees by program year in the
1374 three Keystone locations: Port
500 1065 1120 1044 Authority in Pittsburgh, SEPTA
785 in Philadelphia and over thirty
smaller transit properties in

|| | - ~ | ~ L Pennsylvania.

0 T T T T T T T

Yearl Year2 Year3 Year4 Year5 Year6 Year7* Year8

12/01- 07/02- 07/03- 07/04- 07/05- 07/06- 07/07- 07/08- iNi

06/02 06/03 06/04 06/05 06/06 06/07 06/08 06/09 TOtaI tralr“_ng
opportunities

Program Year * Grant reduced by 46 percent in Year 7. provided 2001-2009:
10,973

Number of Trainees
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PROMOTIONS AND WAGE INCREASES T rennsyivania Transi

) On the High Road
Keystone Transit Career Ladder Partnership Partnership: SEPTA & TWU Local 234
Keystone Transit Career Ladder Partnership Building on strong labor-
Philadelphia Promotions and Wage Increases* 12/1/2001 — 10/4/2007 management partnerships
and utilizing a data-driven
Average HVAC .. .
Promated Ta | Mimber of | Mochanic decision making process,
Increase ($26.25) Keystone has made it
General Helper 19 $6,036.73 ;
3rd Class Mechanic| 28 5249847 a possible for a record
2nd Class Mechanic 35 §1.717.33 First Class = number of mechanics to
15t Class Mechanic 25 57 534,688 ; "] . d h . k" d
HVAC Specialist E $3,675.70 “:;;2‘:’;‘;‘ & - upgrade their skills an
Total Promoti 118 - o move up the transit career
Total Annualized Wage $458 014.98 N o o = ladd p industry faci
Inoronss 014, LIS adder in an industry facing
Se;long Class @ © dramatic technological
echanic @ & = X
($2412) | | Sl & P change and skill shortages.
a s & . .
: R This chart illustrates
Third Class g| =
Mechanic 5 15 18 examples of bus
($23.23) - E - maintenance worker career
5 % o) ladder promotions through
& Er K Philadelphia and
Operator gl |g E eystone llaaelpnia an
($23.07) sl O |2 corresponding wage
= ] .
s © increases. The 116
2 § promotions achieved in the
?_I‘Z'}:fr' 2 first six program years
($22.85) * helped to alleviate
1 SEPTA's skills gap caused
WD by emerging new
Custodial Driver technologies and an
($17.52) exodus of senior
* The wage rates shown in this chart are top rates in each dassification. Entry rate for a classification is based on a percentage of the top rate, in most cases, 60 .
percent. After 48 months (108 months for MCDY, 12 months for 1" Class and HVAC Specialist). the wage advances to 100 percent top rate. Wage progression is Community Transportation Center malntenance Workers due
basad on overall Authority senionity rather than seniority under each classification 4112008 .
** The upward arows do not represent three in-grade promotions. to ret| rement




WORKER SATISFACTION Making a Difference

Partnership: Port Authority of
Allegheny County & ATU Local 85

Keystone Transit Career Ladder Partnership

Training satisfaction Pittsburgh Training Satisfaction Survey - Workers

surveys conducted in 24

Pennsylvania transit 100.0% 1
properties show that
Keystone has generated 80.0% 1

broad support from

supervisors and workers. 80.0% 1

This chart illustrates 200% -
Pittsburgh worker-

trainees' positive BO0.0% |
impression of Keystone.

Workers are very satisfied 50.0% 1
with the Keystone training

they have received. From 40.0%

their training and post-
training experience, they
feel that labor-
management training
programs are an effective
way to upgrade their skills.

30.0% A

200%

|
L7
L~
L
7
L~
L
L~

10.0%

Nearly all the trainees 0.0%

would like to be involved Overall, | am satisfied  Cooperative labor-mgmmt Keystone is a career I'dlike to be involved in I'd recommend Keystaone
in more Keystone training with the Keystone training training effectively advancernent opportunity  more Keystone training in - courses to my coworkers.
X | attended. upgrades rmy skills. leading to future the future.

in the future and would promation.

recommend the courses Agree W 83.8% 88.1% 72.4% 96.5% 92.2%

to their coworkers. Disagree @ 5.1% 1.7% 2.6% 0.0% 0.0%

Overall, workers are satisfied with the joint training and would like to be involved in more.



EFFECTS OF TRAINING ON PRODUCTIVITY Making a Difference

Statewide Partnership Data

Keystone Transit Career Ladder Partnership

Statewide Training Survey - Workers

When asked about the

impact of Keystone

training on participating

individuals and their 100%
workplace, workers from
smaller properties
responded very
positively.

90%

80%

Over 86 percent of them 70%
feel that they have been

60%
able to work more

efficiently since training. 50%
Three out of four trainees

believe that workers in 40%
their shop have become

more productive because 30%

of training and that
training helps build
mutual trust between
supervisors and workers.

20%

10%

0%

Traini ng he|ps I have been able Training helps problem Since Keystone, workers Training helps build mutual

. L. to work more effectively resolution at the here have become more trust between supervisors &
augment individual since | attended workplace. productive. workers on the job.
Worker Skl | |S Keystone training.

- . 0, 0, 0, 0,

Overall efflClency Agree | 86.5% 93.6% 73.3% 79.1%
and productivity Disagree [} 3.4% 1.6% 5.0% 3.2%
improve

dramatically.



SUPERVISOR SATISFACTION | Making a Difference

Partnership: SEPTA & TWU Local 234

Keystone Transit Career Ladder Partnership

SEPTA Supervisor Survey

Front-line supervisors at
various Keystone
locations were polled on
their experience with 100% -
Keystone. In general,
they were very satisfied
with the process and 80% -
results of the training
provided. 70% -

60% -

90% -

As indicated in the chart,
all supervisors surveyed 50% -
in Philadelphia believe
that cooperative labor-
management training 30% -
programs are an

effective way to upgrade

40% -

20% -

worker skills. More than 10% -
90 percent would like to
send workers in their 0%
ShOp to more Keystone 1. Overall, | am satisfied with the 2. Cooperative labor-management 3.1 would like workersin my shop
trainina in the future processand results of Keystone training programis an effective way to be involvedin more Keystone
g9 : training. to upgrade worker skills. traininginthe future.
Agree H 85.7% 100.0% 91.0%
Disagree m 0.0% 0.0% 0.0%

Overall satisfaction with Keystone training was very high.
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KNOWLEDGE TEST SCORE IMPROVEMENTS

Keystone Transit Career Ladder Partnership

Keystone

Partnership: SEPTA & TWU Local 234

Philadelphia Pre-training and Post-training Measuring Up Volume 1,
Test Results - Selected Courses published in 2005,
guantitatively
100 investigates the impact

of Keystone training on

90
employee job task
80 knowledge and job
performance as well as
[ 70 ; .
= changes in the practices
o 60 and results of vehicle
2 50 maintenance.
(@] . .
© This chart gives an
o 40 overview of pre- and
< 30 post-training test results
from selected Keystone
20 Philadelphia courses.
10
0 . Test score
Preventive . . lectrical HVAC .
Maintenance Transmission Engine Electrica m provements Of
B pre-training 46 55 55 68 86 up to 87 percent
B Post-training 86 91 79 89 91 indicate
Percent improved 87% 65% 44% 31% 6% sign ificant

knowledge gains.



| Measuring Up

~ 1 Volume 1

PRACTICAL EXAM PASS RATE IMPROVEMENTS

Keystone Transit Career Ladder Partnership

Keystone

Partnership: SEPTA & TWU Local 234

SEPTA Bus Mechanic Trainee Practical Exam Pass Rate L _
Another indicator of learning

gains is success in passing
practical “hands-on” exams
administered on the shop floor
after classroom training (see
chart).

SEPTA provides 200 hours of
instruction for employees who
qualify to train for a promotion in
bus maintenance. After the
training, employees must pass a
hands-on test demonstrating
knowledge and skills to do the
job. Prior to Keystone, only 53
percent of the employees
completing classroom training
passed the performance test.
Two years after the beginning of
Keystone, 84 percent (and
around 90 percent more
recently) passed and earned
promotions.

100%

90%

84%

80%

70%

Pass Rate %

60%

53%
i -
40%

Before Keystone After Keystone

10
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MEAN DISTANCE BETWEEN FAILURES

Keystone Transit Career Ladder Partnership

e Partnership Training:
a Smart Investment for Transit

||||.J.‘ 1

Partnership: SEPTA & TWU Local 234

SEPTA Control Garages — MDBF Pre-training and Post-training

Mean distance between 14,000
failures (MDBF) is an industry
standard for measuring vehicle

reliability. Charts on pages 11 12,000
and 12 compare trends in
MDBF between SEPTA's bus ' \

10,000
garages that did not receive
any preventive maintenance
(PM) training and those
garages that received
Keystone PM training.

8,000

6,000 — __—

This chart shows declining
MDBF over a two year period
for SEPTA city bus garages
that did not receive Keystone
PM training. As an ordinary
development, MDBF worsened
in the second year because of

Sept Oct Nov Dec Jan Feb March Apr May June July Aug

equipment aging and other ——Year Before Sept. 03 7,357 10,862 11,813 13,589 12,085 11,006 9,052 7,720 6,764 6491 6,149 6,650
factors. -=—Year After Sept. 03 7,646 8,147 8941 8484 7,942 7,131 6473 6078 5804 5568 6107 6,103

4,000

2,000

Mean Distance Between Failure (MDBF) - Miles

* Three-month moving average MDBF (average of the month shown, 1 month before and 1 month after).

For garages not receiving preventative maintenance training (control group), MDBF
worsened between years 1 and 2 due to vehicle aging. 11



MEAN DISTANCE BETWEEN FAILURES

Measuring Up
Volume 2
March 2007

Keystone Transit Career Ladder Partnership

This chart illustrates the
comparison of two-year MDBF for
SEPTA city garages that did
receive hands-on Keystone PM
training between June and
August 2003. Starting from
September 2003 (the first month
after training), MDBF improved
for each month in the entire year.

During the summer months
(June, July and August) when
MDBFs are historically lower
because of the large number of
senior mechanics on vacation
leave, the post-training MDBF
improvement was particularly
significant. This improvement in
vehicle reliability (and in
comparison to the control group,
previous page) provides strong
evidence that the special training
was effective in standardizing the
previously inconsistent PM
practices in different garages and
augmenting mechanics’
knowledge and skills to perform
proper procedures.

= Partnership Training:
a Smart Investment for Transit

||||.J.‘ 1

Partnership: SEPTA & TWU Local 234

SEPTA Treatment Garages — MDBF Pre-training and Post-training

14,000

12,000

10,000

8,000

6,000 | .//'/.—%\’/L/\\\\-/*—‘\'
T

MDBF - Miles

4,000

2,000

0
Sept Oct Nov Dec Jan Feb March Apr May June July Aug

—¢- Year Before Sept. 03 4,231 5,093 5,838 6,441 6,790 6,630 6,830 6,094 50505 4,916 4,661 5136
—#-Year After Sept. 03 5,832 6,374 6,805 6,915 7,463 7,679 7,301 6,497 6,004 6,387 6,458 6,291

* Three-month moving average MDBF (average of the month shown, 1 month before and 1 month after).

12
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PARTS & LABOR COSTS: ANNUAL SAVINGS

Keystone Transit Career Ladder Partnership

Partnership Training:
a Smart Investment for Transit

Il st i

Partnership: SEPTA & TWU Local 234

Early in 2006, the Center
released Measuring Up:

Interim Report, the first Average Labor & Parts Cost and Annual Savings - SEPTA Bus
comparison of the value of Preventive Maintenance (PM) Jobs

savings in SEPTA’s

maintenance program with $120 $3,500,000

the costs of this innovative

partnership training $100 $3,000,000

program. Research
findings were later
incorporated in Measuring $80
Up, Volume 2.

$2,500,000

. $2,000,000
This chart showcases an A Annual
verage $60 Savings

example of bus Labor & Parts Cost

maintenance labor and $1,500,000
parts cost savings from $40

higher labor efficiency and $1,000,000
better maintenance skills

in the years since $20
Keystone training began.

A preventive maintenance

(PM) job that used to cost $0 p— V05 $0

) Fyo1 FY02 FY03
$114 in labor and 07/00-06/01 07/01-06/02 07/02-06/03 07/03-06/04 07/04-06/05

materials cost Only $82 = Annual Savings - PM Jobs $827,000 $1,613,000 $2,615,000 $3,139,000
after four years of ¢ Average Labor & Parts Cost - PM Jobs $114 $102 $95 $86 $82
Keystone training. SEPTA

has saved a total of over Fiscal Year

$8 million on bus PM jobs.

$500,000

13



PARTS & LABOR COSTS: ANNUAL SAVINGS

Keystone Transit Career Ladder Partnership

This chart summarizes the total
savings from reduced labor time
and materials needed for
maintenance work orders at
SEPTA. The annual savings in
all bus maintenance/repair
categories rose rapidly from $3.6
million in 2002 (the first year of
Keystone) to $11 million in 2005.

Furthermore, during that time
period, SEPTA’s spare bus ratio
was reduced from 21.7 percent in
2001 to 16 percent in 2005. A
lower spare bus ratio helped
SEPTA save a total of $22.5
million in fleet procurement costs.
Though non-training factors may
be direct contributors to these
savings, strong anecdotal
evidence and existing industry
research suggest that the
continuous and effective
Keystone training for the
maintenance staff has played an
essential role in enabling the full
returns from these other factors
through a more skilled workforce
and the positive labor-
management dialogue.

||||.J.‘ 1

Measuring Up
Volume 2
March 2007

= Partnership Training:
a Smart Investment for Transit

Partnership: SEPTA & TWU Local 234

Total Labor and Parts Savings in Bus Maintenance/Repair Categories

$12,000,000

$10,000,000

$8,000,000

Annual
Savings $6,000,000

$4,000,000

$2,000,000

$0

| Accident

m Capitalization (Overhaul)
Inspection Repairs
Operator Report

® Overhaul

m Preventive Maintenance

@ Running Repairs

= Service Failure
Vandalism

m Warranty

$3,579,000

$6,936,000

$11,096,000

$6,748,000

FY02
07/01-06/02

$187,000
$2,461,000
$0
$32,000
$0
$827,000
$0
$5,000
$35,000
$32,000

FY03 FY04 FY05
07/02-06/03 07/03-06/04 07/04-06/05
$163,000 $187,000 $329,000
$4,566,000 $2,628,000 $2,320,000

$0 $0 $3,140,000
$68,000 $142,000 $138,000
$184,000 $356,000 $341,000

$1,613,000 $2,615,000 $3,139,000

$326,000 $586,000 $1,021,000
$0 $197,000 $540,000
$16,000 $34,000 $64,000
$0 $3,000 $64,000

Fiscal Year

14
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BUS SPARE RATIOS DECREASE

Keystone Transit Career Ladder Partnership

Il st i

Partnership: SEPTA & TWU Local 234

Between 2002 and 2006 Bus Spare Ratio Decline FY 2002-2006

SEPTA was able to reduce its 30%
bus spare ratio from 24.7

percent to 17.1 percent. Lower

spare bus ratios helped SEPTA 250

save an estimated $48 million
in fleet procurement costs.
Though non-training factors :
g g 20%

may be direct contributors to
these savings, strong
anecdotal evidence and

Bus Spare Ratio

0
existing industry research 15%
suggest that the continuous
and effective Keystone trainin
y J 10%

for the maintenance staff has
played a key role in enabling
the full returns from these other
factors through a more skilled 5%
workforce and the positive
labor-management dialogue.

0% T T T T 1
2002 2003 2004 2005 2006

SEPTA has successfully reduced its bus spare ratio from 24.7 percent

in 2002 to 17.1 percent in 2005.
15



RETURN ON INVESTMENT

Keystone Transit Career Ladder Partnership

After quantitatively isolating the effect
of non-training factors, the Center
estimated a range of return on
investment (ROI) for Keystone training
in Measuring Up Volume 2. The ROI
analysis indicates that the unique
partnership-based, data-driven training
program has produced very positive
results for SEPTA and in turn, for the
state of Pennsylvania that funded the
project. A combined investment of
$2.6 million in this training through
state government funding and
employer match has produced an
estimated cost savings of between $10
million and $22 million in bus
maintenance and fleet procurement
over a four year period. The resulting
four-year ROI is estimated between
293 and 745 percent. The annual ROI
rate, though initially low (101 percent
to 336 percent in the first 18 months),
has climbed to a stable 5 to 12 times
the investment in subsequent years.

Volume 2
March 2007

||||.J.‘ 1

Partnership: SEPTA & TWU Local 234

Measuring Up

= Partnership Training:
a Smart Investment for Transit

vear 1&2 Year 3 Year 4
(18 months) i i Total
12/01-06/03 07/03-06/04 | 07/04-06/05
Savings from Reduced
Labor and Part Costs $10,515,000  $6,748,0000 $11,096,0000 $28,359,000
Savings from Reduced
Spare Ratio (from 24.7 $11,277,1024 $17,792,572] $19,041,130| $48,110,804
percentto 17.1 percent)
Total Savings $21,792,102 $24,540,572 $30,137,130| $76,469,804
High Estimate of Savings
from Training (30 $6,295,585  $7,131,541]  $8,754,808 $22,181,934
percent contribution)
Low Estimate of Savings
from Training (15 $2,903,9959  $3,329,008  $4,080,654 $10,313,657
percent contribution)
ROI = (Training Benefits — Costs)/Costs * 100%
Internal Training
Investment $803,855 $341,271 $402,257]  $1,547,383
Grant Investment $640,4483 $197,362 $239,934  $1,077,744
Total Training
Investment $1,444,303 $538,633 $642,191  $2,625,127]
High Estimate of ROI 336% 1224% 1263% 745%
Low Estimate of ROI 1019 518% 535% 293%

The 4 year ROl is between 293 and 745 percent.
Annual ROI rate has climbed to a stable rate of 5 to 12 times the investment.

16
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SMALL PROPERTY RESULTS

Keystone Transit Career Ladder Partnership

Keystone

Partnership: AMTRAN & ATU Local 801

AMTRAN Battery Work Order Costs Though no large-scale quantitative study has
been conducted in the smaller properties due

$220 to data limitations, substantial anecdotal
$204 evidence suggests significant improvements
in maintenance operations since Keystone

$200 -
training.

This chart shows savings on battery

replacements at AMTRAN, a smaller transit

property in Altoona, PA. The maintenance
$150 manager at AMTRAN traced the savings on

$180

battery replacement after sending five
mechanics to a Keystone basic electric course.
Because the workers could understand the
whole system and perform some basic
maintenance tasks such as fixing the wiring,
the frequency of jobs replacing two batteries
dropped sharply, resulting in a $54 saving for
each work order involving battery replacement.

Avg. Work Order Cost

& & &
N N o
o o o

$100

Before Training After Training
Anecdotal evidence of other positive
outcomes are represented on the next page.

17
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SMALL PROPERTY RESULTS

Keystone Transit Career Ladder Partnership

Everyone we sent [to Keystone training] has come back home showing
results. Our electrical problems are fewer with faster repairs because they
now know what to look for. Our A/Cs have become more reliable. All in all,
this program is a plus.

Doug Greenwood

Director of Maintenance

Cambria County Transit Authority, Johnstown

Keystone Career Partnership has been a God-sent program to the smaller
Class 4 and Class 5 properties across the Commonwealth. The Authority is
experiencing fewer A/C failures and our repairs are lasting longer through
multiple cooling seasons. A side bar to fewer A/C failures is fewer customer
complaints. The mechanics that have attended classes come back to the
Authority with their “batteries charged” and ready to go. They feel good
about themselves, their jobs and bring back a wealth of knowledge

I believe skills have improved, garnered from the training session they attended. The entire Keystone

absolutely. Diesel mechanics are program has been a “win-win” program for ATA.
not afraid to explore. They now Charlie Shilk, Director of Maintenance
know why preventative Johnsonburg Area Transportation Authority

maintenance is needed. Their

_Sklll level is really_ going to The changes we have seen [since Keystone training] include the reduction
impact future maintenance work. of batteries being replaced, better troubleshooting of our electrical problems

John Remark with a small decrease in down time, which | think will get better with time
and experience.

Former Keystone Statewide Gary Williams
Coordinator Director of Maintenance
AMTRAN, Altoona

18



KNOWLEDGE TEST SCORE IMPROVEMENTS Smart Investment

Partnership

Partnership: CDTA & ATU Local 1321

Project Empire Transit Career Ladder Partnership

Albany Pre-training and Post-training Test Scores

Post-training 100%
scores improved
43 percent on g 80%
average,_vv_lth 3 eo%
some training =
achieving over Qo 40%
80 percent 0% ‘
iImprovement.
0% Adv. Air/Air
Elec/MPX Brakes Elec.| Enginel HVAC Hydraulics Trans.
B Pre-test Score  70% 67% 47% 52% 77% 49% 92% 63%
B post-test Score 94% 84% 81% 95% 91% 84% 93% 88%
Percent Improvement  34% 26% 74% 83% 18% 71% 1% 40%
Classes

Project Empire trainees are routinely tested on their subject knowledge at the beginning and end of a class using the same test.
This graph shows the test score comparisons before and after training for all in-house courses provided at CDTA. Average test
scores improved by 43 percent after training, indicating significant learning gains. In areas where employee pre-training
knowledge was very limited such as Electrical, Engine and Hydraulics, post-training scores improved by over 70 percent.

19




MEAN DISTANCE BETWEEN FAILURES Smart Investment

Project Empire Transit Career Ladder Partnership

Without any addition of new
fleet, CDTA improved its
monthly average MDBF by
638 miles, or 18 percent,
following the joint training
program.

Partnership

Partnership: CDTA & ATU Local 1321

CDTA System-wide Monthly Average MDBF, Pre and Post Training

4.027 Miles

3,389 Miles

Nov 06 - Jul 07 Nov 07 - Jul 08
(Pre-training) (Post-training)

20



BUS MAINTENANCE DEFECTS DECREASE

Project Empire Transit Career Ladder Partnership

After initiating the data
driven training partnership,
there was a decrease in the
number of defects found in
CDTA buses. According to
the Vehicle Maintenance
Audit report conducted by
an independent auditor in
September 2008, the 5.9
defects per bus for the year
following training (2008)
represents a 30 percent
decrease when compared
to the average of 8.4
defects in previous years
(2005, 2006 and 2007).

Total Defects per Bus

O r N W b O1 O N 00 ©

Smart Investment
Partnership

Partnership: CDTA & ATU Local 1321

Total Bus Maintenance Defects Over Time

Aug 05

Jul 06

Aug 07 Sep 08

Maintenance defects decreased 30 percent August 2007 — September 2008.
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BUS MAINTENANCE DEFECTS DECREASE Smart Investment

Partnership

Project Empire Transit Career Ladder Partnership

In areas where
there is focused
training, such as
engine and
electrical, defects
per bus have
dropped by as
much as 59
percent.

Defects perBus

Partnership: CDTA & ATU Local 1321

Reduction in Bus Defects by Training Area

3
2.5
2
1.5 -
PercentReduction in Defects - Average 46%
1 -
44% 41% 33% 40% 57% 59%
o i
O _ — — L_
Engine Transmission  Electrical Air/Brake Climate Control Suspen; lon/
(5 classes) (1 class) (4 classes) (2 classes) (1 class) Steering
(1 class)
= 2007 2.64 0.27 0.06 0.5 0.07 0.29
= 2008 1.49 0.16 0.04 0.3 0.03 0.12
Defect Category
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BUS SPARE RATIOS DECREASE Smart Investment

Partnership

Project Empire Transit Career Ladder Partnership
Partnership: CDTA & ATU Local 1321

With joint training alongside an . ]

intensive fleet management Bus Spare Ratio Decline FY 2007-2010
campaign, CDTA has

successfully reduced its bus

spare ratio from close to 20

percentin FY 07 to 15 percent 25.0%

in FY 08. As a result, eight 19.87%

additional buses are available 20.0%
for service, even as the total '
fleet size is reduced by seven.
The spare ratio is projected to
drop even further in the next
two fiscal years. With a smaller
number of vehicles kept in
reserve to meet maximum
service needs, potential
savings on fleet procurement, 5.0%

inventory and non-beneficial

maintenance costs for out-of- 0.0%

service buses may add up to

hundreds of thousands of SFY 2006-07 SFY 2007-08 SFY 2008-09 SFY 2009-10

dollars. Actual Actual Budget Projected

, 1oL 14.73%
15.0% :
" 13.03%

10.0%

Bus Spare Ratio

CDTA has successfully reduced its bus spare ratio from close to

20 percent in FY 07 to 15 percent in FY 08.
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Smart Investment
MAINTENANCE WORK INSOURCING Partnership

Project Empire Transit Career Ladder Partnership
Partnership: CDTA & ATU Local 1321

Maintenance Work Insourcing

Prior to the initiation of the
Project Empire partnership,
50% a substantial amount of
CDTA'’s maintenance work
was performed by outside
50% contractors. With the
partnership-based training
program, CDTA has raised
85% the level of competence of
its maintenance workforce,
allowing previously
100% outsourced maintenance
work to be brought back in
house. According to the
100% maintenance department,
nearly 50 percent of the
engine replacement,

- diagnostics and repair and
wing 100 percent of the

transmission, brake and

Engine Replacement,
Diagnostics & Repair

Radio Maintenance

Air Conditioning
Maintenance

Transmission
Maintenance

Brake Maintenance

injectors | 0% D b
) been insourced since the
beginning of Project Empire.
0% 20% 40% 60% 80% 100%

Percent of Work Insourced Since Training

100 percent of transmission, brake and injector repair jobs have
been insourced since Project Empire began. 24
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