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Introduction MC/“

§ The Federal Aviation Administration (FAA) Modernization
and Reform Act of 2012 (P.L.112-095) requires the FAA to
submit a report known as the National Facilities
Realignment and Consolidation Report

§ Report will present FAA's vision for future facility
realignments and consolidations

§ Goal of FAA Is to support transition to the Next Generation
Air Transportation System by analyzing capital, operating,
maintenance, and administrative costs

§ Focus will start on optimizing investments with an
emphasis on improving facility conditions
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Introduction (cont’d)

§ FAA and Labor Unions established an agreed-upon four
step process to develop potential Terminal facility
realignment scenarios

Step 1: Evaluate all existing Terminal facilities

Step 2: Assess facility condition, location risk, equipment capacity,
and document assumptions, benefits, requirements, risks

Step 3: Quantify benefits and costs of potential scenarios

| Step 4: Develop realignment recommendations and
inform leadership

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 | 4
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Introduction (COnt’d)

8 This presentation describes Step 3 of the FAA's
Terminal Facility Realignment process, the
business case analysis approach

8 Objective of the business case is to provide a
guantitative assessment of cost and benefits of
each realignment opportunity

8 The business case will provide economic metrics to
determine the financial impact of each alternative

§ Metrics serve as an input into general decision
criteria for realignment opportunities

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 |5
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Busi C Analysis A h

8 The business case will compare operationally-
viable realignment scenarios against a proposed
legacy case to determine the expected return on
Investment for each potential scenario

8 A Microsoft Excel business case model has been
developed to represent these scenarios
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§ Several inputs factor into model development
§ These main inputs include:

— Schedule data

— Construction cost data

— Personnel Cost and Benefits (PC&B) data

— Air Traffic Estimate Training data

— Permanent Change of Station (PCS) data

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 | 7



Presented at the 2017 ICEAA Professional Development & Training Workshop

Schedule

www.iceaaonline.com/portland2017

§ Risk-adjusted schedule provided by MCR analyst laying out significant
facility information factoring into analysis including equipment
procurement, facility initial operating capability, and service availability
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Schedule (cont’d)

§ Inserted schedule links directly to what is known as the “Schedule Matrix”

§ See at the top of the above |ma% in the red rectangle how there is a link
established airectly back to the Schedule tab for the Equipment Procurement
category for the respective date

§ Matrix processes each linked date and returns "TRUE" if the date falls within a
particular fiscal year range (shown in green); actual fiscal year the date falls within
|s then printed in the far right column for each schedule category
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Schedule (COnt’d)

§ Schedule Matrix uses fiscal year output categories to
populate various other parts of model

§ Example: Service Available date utilized to generate cost
variable relating to when PCS relocations occur

Transition_Year_Altl_LE1 - Jr | ='Schedule Matrix'!M28
A B C D E F G H J K
69
70 | PCS Cost Factors |

71| Assume PCS relocations occur in:

72 Alternative 1 LE1 Service Available . 201g

73 AL1 Service Available 2019
74 Alternative 2 LE1 Service Available 2019
75 AL2 Service Available 2019
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C truction Costs Mé“

§ Cost data provided by MCR analyst in Then-Year
thousands of dollars (TY $K)

§ Includes varying facilities and equipment (F&E) recurring
and non-recurring costs
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Construction Costs (cont’d)

§ Given construction data copied into pre-existing
construction tab of same name

§ Below example shows how LE1 (legacy) data matches to
the LE1 construction tab
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Personnel Cost & Beneflts (PC&B) MC/I?

§ PC&B data is provided by the Office of Labor and
Analysis (ALA) for use In this business case model

§ This data breaks down the salary, cash, and
premiums and benefits totals associated with each
type of personnel at a particular facility (with
values presented in TY$)

§ Values are split between multiple categories
Including tower downgrades, staffing transfers,
and locality transfers just to name a few
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PC&B (cont’d)

§ Example image of copied source data in business
case model

LED fa ALY - ALT Schedube Effichencies deita

CPCs 016 F. g Hal8 014 B2 2031 1002 H0XE
Salary S0 S0 S0 £a 50 50 S0 50
Cash S0 S0 S0 £0 50 50 S0 50
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Total 50 &0 0 50 40 50 S0 50
55% 200& 2017 2018 2019 2020 201 202 2OE3
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Caszh 1] 50 0 0 5178 -5738 =5707 ~5EAL
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Mss2 016 217 1018 019 202 H0XL 03 ik
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Premiums and Denafits 50 &0 = b 50 0 50 0
Total 50 50 0 32 50 30 0 30
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Cash S0 S0 S0 £a S0 0 S0 40
Prarnivms and Banafits S0 S0 50 0 S0 0 20 0
Total S0 50 50 0 50 50 S0 50
554 20L& 2017 2018 019 2020 2021 2023 ravet}
Salary 50 50 50 £ 50 50 50 50
Cash 50 50 =0 £ 50 50 50 50
Praenivens and Benality 1] &0 0 0 &0 S0 S0 S0
Toul 50 0 0 50 50 50 50
217 1018 019 M2 Fitrd ) 03 Fiiri]
Sl tn o0 £n &n & &n

&n
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E | T f f L | E t L] t T u u

§ Air Traffic Estimate Training data is provided by the
project lead located at Crown Consulting

§ This data presents categorical air traffic controller
total training hours on different airspaces

§ Training hour categories include On-the-Job
Familiarization (OJF) hours, On-the-Job Training
hours (OJT), and Classroom training hours

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 | 15



Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017

Air Traffic Estimate (cont’'d)

§ Pictured below is sample air traffic source data from the
Waterloo (ALO) realignment business case

PCS and Training Source File

AL0O wo CIO

Transferring ALO Controllers train on CI0O Rirspa Average

Classroom training- tatal hours 1z0 ™

OJF 260

OJT 300 ™
680

CID Controllers train on ALO RadarlHandoff:

Classroom training- tatal hours 60 ™ placeholder
OJF 10 placeholder
4T 30

—j00—

ALO o DSM
Transferring ALO Controllers train on OSM Airspace:
Classroom training- total hours 132
aJF =
T GO0
48
DSM Controllers train on ALORadarfHandofF:
Classroom training- tatal hours B0 ™ placehalder
Q.JF ju] placeholder
T 30
100

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 | 16



Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017

Air Traffic Estimate (cont’'d)

§ The data copies directly into the model Cost
Factors tab

Cost Factors tab

| Training Cost Factors |
Year training occurs for all legacy cases 2014
Alternative 1 Training Year 2019
Alternative 2 Training Year 2019
On the Job Fariliarization (OJF) Hours
ALOD contrallers an CID airspace 260
ALOD controllers on DSM airspace 16
CID contrallers an ALO airspace 2
D3EM controllers on ALD airspace 2
On the Job Training (OJT) Hours
ALD controllers on CID airspace 300
ALO controllers on DSM airspace GO0
CID contrallers an ALO airspace g0
DEM controllers on ALD airspace g0
OJT Total Hours = QJF + OJT
ALO controllers on CID airspace a&0
ALD controllers on DSM airspace G116
CID contrallers an ALO airspace a2
DSM controllers on ALO airspace a2
Classroom Hours Reguired
ALO contrallers an CID airspace 120
ALD contrallers on DSM airspace 132
CID contrallers an ALO airspace 104
DSk controllers on ALD airspace 104
Training Total Cost
Legacy t -
Alternative 1 5 364 065
Alternative 2 434799
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Alir Traffic Estimate (cont'd)

§ After inserting into appropriate spot in Cost Factors,
data is linked directly into Air Traffic Estimate tab of
model

Air Traffic Estimate tab

Alr Traffic Estimates

Humber of CeatreBens (Ao bedbade FUWS) Walue
Farameiers
Perestsge of OF te coved badaseg {BFOT) D buthes Walue (E2) BAns Lile ly  High  Units
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— ) al Mandaid
Taadanbag Tlae Déstributhes alue Miria ey
STARS Trairirg Hours
STARS at i, D5 Herms 5 R 4
Remate STARS Hermal Lo EH ]
0T Tradmireg Hours Asgeired =
ALD pondrolers on S0 oEpace Merms g1 SE0 4.0
AL comtroSers on LEM aispace Horms L 816 ]
a nAaLD E "
a
¥
4
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Permanent Change of Station (PCS) MC/I?

§ PCS data is also provided by the project lead

8 This data is comprised of lodging per diem rates,
meals and incidental expenses rates, home sale
expenses, and other travel cost factors

8 This data populates the business case model in a
similar fashion as the Air Traffic Estimate data
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PCS (cont’d)

§ The following example illustrates the flow of the
PCS data throughout the model

PCS and Training Source File

Home sale median per diem MEIE
Rochester EDDJEIEIEI‘ 115 B4
YWaterloo 123,000 89 51
Minneapolis 225,000 140 ad

Des hoines 130,000 101 a3
[cedar rapids 100,000 91 54

t v M| Standard Info PCS Surnrn of Train Rgrts Tech Ops Training Ajrspace Training Air Traffic e
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PCS (cont’d)

§ Similar to the Air Traffic Estimate, the data is directly
Inserted into the Cost Factors tab

www.iceaaonline.com/portland2017

Cost Factors tab
Trawel Cost Faclnrs | |
Lodging
5, Lod, EOLE
(co § gim]
OSM 1 101.00
OkiC § S6.00
Lodging coel = GSA Lodging Allowsnce + 20% 1axes
L] ¥ T
oSk £ 121.20
OiC § 117.60
GhA MAE
] § s
OSM [ L]
OHE - 5800
Cine-Way Mileagn
ALCLCID 55
ALCHDEM 130
Hourd-Tnp Milsaga
ALCLCID 110
ALCLDEM 260
Ciklahomea Cily
Airfare 5 [ - L]
Oaily car rerdal % 5000
Cehior OKE Trawel Cosis H 200,00
POV Cost per mile 0547
| P5 Cost Factnrs | |
Assurne PLS relocalions eccur n
ARamaivm 1 ALCH Semce Axailabile il )
Cio Sorvce Axailable 209
ARomative 2 ALD Serice Awailable 2020
DSs Serace Axailable 200
Home Preces
ALCH § 133000
o PRI
O5M § 130000
Patential # of prople mowing
ARamsie | &
ARurratiee 2 B
Wost Likely Cost per PCE mie s PCE L
ARematee 1 CID § 184843
Akamaiies 3 DSM § 100 mes

© 2016 MCR, LLC. All rights reserved. Distribution prohibited..

October 20, 2016 | 21



Presented at the 2017 ICEAA Professional Development & Training Workshop

PCS (cont’d)

www.iceaaonline.com/portland2017

§ PCS has its own unique tab giving a high level
summary of the data linked from the Cost Factors

tab

© 2016 MCR, LLC. All rights reserved. Distribution prohibited..

PCS tab

Estimated PCS Costs for ALD te 0D

Isprnie Mumhes  Un it Alberwean Anticipated Con
Houte Henting Expentes 1.3
1
Eoumd Trip Milleage 1 Fa -l 50,51 L
MR 2 5 55400 50
Ladging 1 5 S0 70 516
Temporany Quarters AT 485
Enuployes PO 1 Eii] S14%.00 S4, 50
spouie P 1 m 00,50 1,715
= 2 pependant 2 n ST G180
Tmplayes PO 1 0" sz E]
L. 2 spouse PO 1 0 52700 s
I = Dependant FD 2 o L2160 0
Transportatien of Goods S12.975
whiright (Posndi) 15000 0.y 410,500
Dine-Way Milsage CIl 55 05 0 LTS
Storage i S50 SF o0
Home Sale Expemses af LALD
Latimated 512 W00 512100 110 §12,m0
bnmas Purchas Tupeniss ol 00
Eatimated 5100000 a1 % 5,000
Miscellaneous Expense S0 400
RITA G560
Grand Total 549 48
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Data Adjustment (Deflation)

§ Construction and PC&B data both received in TY$ and must be
normalized (deflated) to Base-Year dollars (BY$) for comparison and
economic analysis purposes

§ Cost team deflates the costs using the Office of Management and
Budget (OMB) inflation rates as a reference (inflation rates shown
below)

Simplified Output

2020 202 2 23 202 2028
Inflaticn Factor 1.000 1,020 1040 1.081 1.082 1,104 1,128 1,149 1,172 1.185 1.218 1.243
0 ooz 115k d [0} angz oo oog ooz ik [Tk d ooz ooz Qg
SOMPOUND FACTORS FROMBASETO FUTUREYEAREND
BASE YEAR OF DOLLARS [Data from 2017 )
JF:‘;.‘ YRl ynation Pet. Inflatien Fasler 2017 2018 2015 2014 M3 M2 2011 2010 2008 2008 200
2000 23% 1023
2001 23% 1.023
2002 1.5% 1015
2003 20% 1.020
2004 2 7% 1,027
2005 37% 1032
2006 1% 1,031
2007 2% 1027
2008 2.0% 1.020 1030
2009 0.8% 1.008 1000 1.008
2010 1.2% 1.012 1.000 1.012 1,020
2011 21% 1.021 1.000 1021 1033 1.041
2012 1.8% 1.018 1,000 1.018 1,038 1.052 1.080
2013 1.6% 1.018 100010161035 1058 1088 1.07T
2014 1.6% 1.018 1.000 1,018 1.033 1.052 1.074 1.087 1.085
2015 1.0% 1.010 1000 1010 1027 1043 1063 1085 1008 1.108
2016 | 1.6% 1.016 1.000 1.016 1.025 1.043 1.060 1.080 1.102 1.115 1.124
*mr 1.8% 1.018 1000 1.048 1.034 1.045 1.062 1.00M8 .09 1.122 1.135 1744
2018 20% 1.020 1.020 1.038 1055 1065 1.083 1101 1121 144 1158 1187
2019 20% 1.020 'I.l)di_Q 1.Dﬂ 1.078 I.E&’? 1,105 1.123 1.143 1167 1,181 1.1
2020 20% 1.020 1.081 1.080 1088 1.108 1127 1.145 1188 1190 1205 1.214
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www.iceaaonline.com/portland2017

Data Adjustment (Deflation cont’d)

§ Deflation for construction data carried out on

Construction tab

Construction tab

LE1 - ALI Uenstuction Cost Estimate (1Y 5k}
waiie | yramr  eemiavemis  yram
......

Deflation Factors tab

Construction & Personnel Cost Data Deflation Factors

Year

2018 2019 2020 2021 20

2.0% 2.0% 2.0% 2.0% 2L

1.020 1.040 1.061 1.082 1.10

1.000 I 0.980 0.961 0.942 0.924 0.90

© 2016 MCR, LLC. All rights reserved. Distribution prohibited..
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Data Adjustment (Deflation cont’d)

§ Deflation for PC&B data carried out on PC&B
Summary tab

2018

LE1 Base Case Original s 2967878 S 2,768,393
AL1 Base Case riginal cost S 5,799,023 7R
AL2 Base Case $ 14,461,480 $ 15,872,475
Alt 1 - Efficiency Level Offset 5 - 5 -
Alt 2 - Efficiency Level Offset 5 0 s -
Alt 1 - Full Integration Cost 5 8,766,901 S 8,694,167
Alt 1 - LE1 Schedule Efficiencies delta 5 - 5 -
43 - Jx =C3*'Deflation Factors'!DS$20
A Deflated cost B ©

-7 2018
LE1 Base Case

S ™ s 2,714,111 |:
AL1 Base Case S 5,799,023 :
5 il

2,967,878
AL2 Base Case 14,461,480 S 15,561,250

Alt 1 - Efficiency Level Offset S - S -
Alt 2 - Efficiency Level Offset S 0 s -
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Data Adjustment (Uncertainty Analysis) M(ﬁ

§ Uncertainty analysis in business case model is
done once “point” estimate Is complete using
Crystal Ball Monte Carlo simulation add-in for
Excel

§ Crystal Ball formats the random variable cells
(called “Assumption Cells” in Crystal Ball) a bright
green

— Assumption cells found in Uncertainty Values

Distributicn Parameters
’ Uncertainty Standard | Distribution

Appropriation |WBS # Value Low Most Likely High Deviation Type

FEE 3.1.1.3 Equipment Procurement 1,00 0.890 1.00 115 Triangular
FEE |3.1.1.3.1 S5TARS Credit 1.00 0.80 1.00 1.20 | |  Trangular
FLE |3.7.1 Implementation Planning, Managemant, and Control 1.00 0.80 1.00 1.20 | | Triangular
F&E 3.7.2 Environmental and Occupational Safety ard Health Compliance 1.00 0.80 1.00 1.20 Triangular
FEE 3.7.3 Implementation Engineering 1,00 0.80 1.00 1.20 Triangular
FEE |3.7.4 Site Selection 1,00 0.890 1.00 1.10 | |  Trangular
F&E 3.7.5 Construction 1.00 0.90 1.00 1.20 Triangular

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 | 26
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(Uncertainty Analysis cont'd) !ﬁ

§ Deflated (BY$) construction values are directly linked into
the Estimate BY tab and occupy the spaces for
corresponding WBS elements in "Program F&E" section

§ Uncertainty Values "assumption” factor is applied to each
construction cost relative to its WBS element as well

}:'LC 1-aL1 Cormstruction' Q25" WLOOKLIP SO0, Uncertainty Valuwes' | 5053 50534, 2, FALSE :ll

2017 k] z
| 23,200,381 $24,510,MF 55,
FAE H 4 a3gqa03 %
1-ind Indirect 4 - 5
ChEi A LFL 5
wling
P2 |Risk Report # [Program FE&E WBS (BY175)
1-3.1.1.3 3.1.1.3Equipment Procurement 5
1-3.11.31 B re— ] A . 5
1-3.65 e g L e i e L 1 g 434,403 &
1-3.71 A T.1 Implementation Planning, Management, and Contral 4 - £
R AT Environmantal and Occupatianal Safety and Health Compliance H 5 3
1-2.7.3 .72 Implementation Engineering 11 g g
1-3.7.4 L.7.45ke Selection 5
.75 ER AT ucti 4 H
1-2.7.6 A TG Infrastrptture - Teloo 5
1-3.7.9 3.7.% Site Preparation, Install, Test, LaJC H ] 3
.18 Disposition - 4 H
Total PIL‘!EI-\AIII FEE 1 g 434,403 &
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(Uncertainty Analysis cont’d) M

§ Crystal Ball fills the output (“Forecast”) cells a medium blue

§ Uncertainty analysis fields can be found on far right of
model Estimate BY tab

. - % Adjustment

Total Paint Estimate Crystal Ball Forecast Delta _ ;_Allncated Risk .n_.d]usted to Point
- Forecasts (80%) (80% - Point) Risk Dollars Estimate Estimate

5 2827 | 8§ 2,827 s 2930 § 162 & 163 & 2,990 105. 8%

s - |5 5 - |5 - | & -5 - 100.0%

5 473,496 | § 473,496 5 336,374 5 (137, 122] S (137, 325; 5 336,170 71.0%

s - |8 $ $ s 5 - 100.0%)

: ] $ $ 3 $ - 100.0

$ 5 $ $ 5 ] 100, 03

§ % Adjustment to Point Estimate factor generated for further
risk adjustment
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(Uncertainty Analysis cont'd) lﬁ

§ % Adjustment to Point Estimate factor is generated for
each cost element

§ Factor is multiplied by the respective BY$ values on the
adjacent Risk-Adjusted Base Year (RABY) tab, which
results in RABY$ values for further analysis

[='LE1-AL1 Estimate BY'IFLOMLEL-AL1 Estirmate Byl SAD10
[

B 1 c o E F
BYS value % Adjustment to Point Estimate 2017 2018
5 i} Alternative 1 S 23,228,381 S 24,591,265
FE 1-FE F&E g - 506,321
Ind 1-Ind Indirect g - g -
[s]it] 1-0mM Q&M S 23,228,381 | & 24,084,943
Funding
Type (Risk Report # |Program F&E WBS (RA-BY175)
FE 1-3.1.1.3 3.1.1.3 Equipment Frocurerment g - g -
FE 1-31.131 3.1.1.3.1 STARS Credit g - g -
FE 1-3.65 3.6.5 Training, Training Support, and Personnel Skills - Alt 1 g - I 5 506,321 _I
FE 1-3.71 3.7.1 Implementation Planning, Management, and Control g - g -
FE 1-3.7.2 3.7.2 Environmental and Occupational Safety and Health Compliance 8 S
FE 1-3.7.3 3. 7.3 Implementation Engineering g g
FE 1-3.74 3.7.4 Site Selection g g
FE 1-3.7.5 3.7.5 Construction g g
FE 1-3.76 3. 7.6 Infrastructure - Telco g g
FE 1-3.79 3.7.9 Site Preparation, Install, Test, Jalc g g
FE 1-418 4,18 Disposition g S
Total Program F&E g g 506,321
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Data Adjustment (Inflation)

§ Cost elements must also be represented in TY$ in
analysis and are inflated on the Estimate Then
Year (TY) tab utilizing OMB inflation rates

|='LE1-AL1 Estimate By Egl=Inflation FY17-'IBSS]
B C o E F

BYS value Inflation Factor 2017 2018
5 u rnative ! $23,228,381 %25,009,734
FE 1-FE FRE g & 443,092
Ind 1-Ind Indirect g - &
kA 1-0m D&M 423,228,381 524,566,642

Funding
Type |Risk Report # |Program F&E WBS (TY$)
FE 1-3.1.1.3 3.1.1.3 Equipment Procurement LS | 5 -
FE 1-311.31 3.1.1.3.1 STARS Credit 5 - 5 -
FE 1-3.6.5 3.6.5 Training, Training Support, and Personnel Skills - Alt 1 5 5 443,092
FE 1-3.7.1 3. 7.1 Implementation Planning, Management, and Control 5 5
FE 1-3.7.2 3. 7.2 Environmental and Occupational Safety and Health Compliance 5 - g
FE 1-3.7.3 3.7.3 Implementation Engineering 5 - 5
FE 1-3.74 3. 7.4 5ite Selection 5 - 5
FE 1-3.7.5 3.7.5 Canstruction 5 g
FE 1-3.7.6 3. 7.6 Infrastructure - Telco 5 g
FE 1-3.79 2.7.9 Site Preparation, Install, Test, JalC 5 g
FE 1-4.18 4,18 Disposition 5 g
Total Program F&E 5 S 443,092

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 | 30



Presented at the 2017 ICEAA Professional Development & Training Workshop

Data Adjustment (Inflation cont’d)

www.iceaaonline.com/portland2017

8 There is final Estimate Risk-Adjusted Then Year
(RATY) tab representing the inflated RABY cost

elements

|=LE1-5L1 Estimate Rapv ESH<Inflation F¥17-'1B43|

B [ D F
RABYS value Inflation Factor 2017 2018
5 0 Alternative 1 $23,228,381 $25,083,000
FE 1-FE F&E g % 51,448
Ind 1-Ind Indirect g g
o] 1-0n O&M 023,228,381 524,566,642
Funding
Type |Risk Report # |Program F&E WBS (RA-TYS)
FE 1-3.1.1.3 2.1.1.2 Eguipment Procurement | g ! g
FE 1-31.1.31 3.1.1.3.1 STARS Credit S S
FE 1-3.65 3.6.5 Training, Training Support, and Personnel Skills - &lt 1 = 5 516,443
FE 1-3.71 3. 7.1 Implementation Planning, Management, and Control = S
FE 1-3.72 3. 7.2 Environmental and Cccupational Safety and Health Compliance 5 5
FE 1-3.7.3 3.7.3 Implementation Engineering = 5
FE 1-3.7.4 3,7.4 Site Selection g g
FE 1-32.7.5 3.7.5 Construction g g
FE 1-3.76 3.7.6 Infrastructure - Telco g 5
FE 1-3.7.9 3.7.9 Site Preparation, Install, Test, JAIC g g
FE 1-4.18 4,18 Dizposition g g
Total Program F&E g % 516,448
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Data Adjustment (Discount Rate) MC/I?

§ Final way data is adjusted is through Discount Rate (rates
found on Discount Rate tab)

§ The Discount Rate is an OMB standard rate used to convert
RABY$ amounts to a “Present Value" amount for final
comparison and economic analysis

§ OMB direction is to use 7% as the rate for Benefit-Cost
analyses

Cost Benefit Analysis Discount Factors
2018 2019 2020 2021 2022

Year 2017
7.0%)|
0 1 2 3 4 5
1.00 0.93 0.87 0.82 0.76 0.71

§ Present Value conversion carried out in two places in model:

— Economic Analysis tab
— Cost Avoidance tab
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§ EA data intended to provide top-level overview of
major dollar categories used for eventual results

summary
§ The six categories are Investment F&E, Indirect

F&E, Recurring Telecommunications (Telco), PCS,
PC&B, and tech ops salary adjustment

Investment F&E

Indirect F&E

Telco Recurring

Relocating Permanent Staff (PCS)
Controller & Technician PC&B
Tech Ops Salary Adjustment
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EA (cont’'d)

§ Data categories pull RABY$ totals from Estimate RABY tab

for each alternative

C24

A
23 LE1-ALL (Risk Adjusted Base-Year 2017 3]

='LE1-ALl Estimate RABY'IF19

24 Investment FEE

25 Indirect F&E

26 Telco Recurring

27 Relocating Permanent Staff (PC3)
28 |Controller & Technician PCEB

249 Tech Ops Salary Adjustment

B iC

2017 2012
3 : w
5 -
& & -
5 5
% 23228381 5 24084943
5 5

§ RABY?$ totals then discounted to Present Value dollars
(PV$) beneath through utilization of discount rates

C32

31 LE1-ALl (Present Value 3)

32 Investment F&E

33 Indirect F&E

34 Telco Recurring

35 Relocating Permanent Staff (PCS)
36 |Controller & Technician PCLE

31 Tech Ops Salary Adjustment

38

© 2016 MCR, LLC. All rights reserved. Distribution prohibited..

fo | =c2a*'Discount Rate'IC311 |
B C
2017 2018
s - 33284
K -3 :
| 5 5 -
s s
|s 23228381 § 23,799,351
s 5
|'s 23228381 § 24,131,535
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EA (cont’d)

§ Should be noted that for legacy case, controller and
technician PC&B is total salary cost for maintaining all
legacy facilities (in cases where more than one legacy
facility is part of analysis)

§ To account for this, there is additional ‘Total legacy case’
line summing up costs for all transfer facilities except
PC&B, and takes only one total PC&B line (the PC&B will
alwagls be the same for any transfer facilities in the legacy
case

TOTAL LEGACY CASE (RISK AD). BASE YEAR 5) S 794,920,046
TOTAL LEGACY CASE (Present Value §) S 716,394,363

§ Total RABY$ legacy case value for each year of analysis
then converted to PV$
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EA (cont’'d)

§ Payback period analysis compares each
alternative to the total legacy case to show
cumulative Net Present Value (NPV) over time

A B c D E F G H

LE For P:.-.lhnd{F-dnd Anatysic | 2017 JOi8 019 2020 2021 2022 20723
59 Realign ALO to CID s (sssame)[5__(7easT7l| s (2167.839) 5 (2433214) § (2618747) § (2764386) 5 (2914553) § |
&0 Realign ALO to DSM & (B57513) 5  (7B4004) 5 (1964127 5 (2157511 5 (2161053) 5 (2.083.278) S (2005107) &
&1
b
; Cumulative NPV Over Time
& W FLOMD o
6 g s =
67 R i
BE L 5500 <
(] E!,ﬂwl T
Fii] 5(1,500] -
k| Si2.000] -

5(2,500) +
ié .
73 S[3.0080) <
- 5{3,5000 +

5[4,000)
£ ) iy e ] e Sy ] ] L] L] My L] L= ) s ] S
7 FF T FFFFFFLHF TP FF 88
3? Healign e B 2l 1
76 ALD to CIHD ALD e O5M
it
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Cost Avoidance

§ Similar to EA tab, Cost Avoidance tab offers high level overview of
various cost categories established within model

§ Categories and associated Present Value (PV) costs are shown in the
"Benefits Summary" of tab at top of the page

P Dernelils Surnmary
LE1ts ALl

Invietinat KAS
LEL L reestenent FAE avodded chaosing slkermative 3 (1,933 © (1,93%)
ETRNT N ik to achisve realignment > 503,317
ALY imveestreenk F&E to achieve realignment & &30,109
Legpacy Enidirect F&E Cost
LEL Deltm from Legacy Case E [1,7&) & (1,726}
ALL Dl frem Legniy Sasc 1 2635 [ 5
ALT D#IER Fraam Lagnsy Cnis % - 3 i
e e
U2 telcn for realignraent ‘5.
&L tetco for realipnment %
AL2 telea far realignment 5
Pid Cost
LEY Dl From Legesy Tase 5 993 € F94,17e
Legacy Prrsganel Cosl and Beneiis
LEd Scheduling [ficiency E (3,204,447 & (2,123,221}
LEL Scheduling IneMicioncy 5 ] 95,719
ALl Sehsduling TFficisncy % (ATTASE) S
ALY Sebreduling Insfficieney % 5
ALT Seheduling IFficianey H - % {3,236, 479)
AL Seleduling Insfficienoy 13 £ 2,383 un%
] LI04,55% 5 1,786, 310
¥ 4
-} il
LEL Tovwwer Dommagrande - Live -} {203,344y 5 209, 344)
LEL Tty Drmmgraede « Shalfivg B Gieny g (865,642 & (333,821}
UL Tiwnis Davwrigrads - SEAFing RSPl aney & - -4 493,047
LEL Loeslity Adjustment 13 £ 1,793 a5
Level EWicimngy Enbersitiien el ] [7a0, 304y 5 {L131,837)
Legacy Personnel Cost and Denetits Total Efficlencies
LET Seheduling Bl citacy - Tetal -] {2.670083) & £2,356,152)
L Schedul ing Inefficiency - Total ‘ N : 840,571
Tech g Folery Ad
UL teeh apt ndjugtmant deltn H (136,676)_§ (136, 26)
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Cost Avoidance (Cont’d)

§ Before appearing in Benefits Summary, costs are
brought in to respective category locations from
Estimate RABY tab for each alternative

§ They are then converted to PV dollars using
appropriate discount rate for each year of analysis

§ As name of tab implies, certain costs are avoided
through realignment

— Cost Avoidance Is delta between legacy case and
realignment case values

§ A sample image for the Program F&E section of the
Waterloo (ALO) business case is shown on the next
slide outlining this process
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Cost Avoidance (cont’'d)

Can - e I='ALO Estimate RABY'!ElBI
=S B i
28 Program F&E
9
40 |Legacy ALO Program FERE 5 2,931,692 |
41 | AlLOto CID ALO Program FERE
42 | ALO to DSM ALO Program FERE
52 - F ||=ca0*'Discount Rate'lBS11 |
A =] d
51 W
52 |Legacy ALO Program FEE g 2,931,692 |
33 |ALOto CID AL0 Program FEE g -
54 ALOto DSM ALO Program F&E g
Cea - fe|| =c53-cgs2 |
Ay B i,
£3 \
64 |ALO to CID AL0 Cost Avoidance g (2,931,692)'
63 | ALO to DS AL0 Cost Avoidance S (2,931,6592)
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§ The various analyses performed throughout the
model produce certain outputs necessary in making
a final recommendation regarding which alternative
IS the most favorable

§ These critical outputs are contained within the
following tabs:

— Results Summary
— Executive Summary
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§ As the name implies, the Results Summary tab
offers a summary of the results of the various
analyses that take place throughout the model

§ Structured based on following sections:

— Alternative Attributes

— Lifecycle Cost (RATY - $K)

— Economic Analysis (Risk Adjusted, Present Value - $K)
— Cost/Benefits Breakdown (Present Value - $K)

— Economic Metrics (Present Value - $K)

© 2016 MCR, LLC. All rights reserved. Distribution prohibited.. October 20, 2016 |41



Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017

Alternative Attributes

§ Top section of Results Summary tab showing basic
scenario information important to business case

Alternatives

Legacy Realignment Business Case e
. gacy

Version 0.1: XX/XX/XXXX R —
LE1 LE1 to ALL LE1 to AL2

Locality Area

Lacality Rate | 14.35% 14.35% | 14.35%

Facility Level LE1-5 LE1-5to6 LE1-5ta7

ALl - Remain & ALl - Remain 7

Tower Level Adjustment | N/A [E1-5tod | LEL-5tod

Automation Systam | STARS | STARS

Initial Operating Capability | 2018 | 2019
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Lifecycle Cost

§ RATY-$K cost summary pulled from Estimate RATY tab for
each alternative

Investment FE&E
Pragram Mgmit, Planning, Inv. Analysis 50,0 S0.0 S0.0
Selution Development & Dasign £0.0 0.0 5000
Implemantation Support & Oversight 20.0 50.0 50.00
Site Acquisition, Eval, & Prep 20.0 50.0 50.00
Construction/Renovation £0.0 50.0 50.00
PME Acguisition 52.1 53.2 511
Adecitional STARS Credit Post-Realignmaent £0.0 50.0 50.00
Site Prep, Install S Test £0.0 50.0 50.00
Telecommunications £0.0 50.0 50.00
Transiticn (Traiming & Overtime) 50.0 5342.9 55847
Disposition 50.0 S0.0 S0.00
Investment FRE Total Cost i
Indirect F&E
Related Facility Investment F&E 50.0 504
Technology Refrash 52.4 53.5 51.:
Indirect F&E Total Cost 52.4 53.5 51.
Operations and Maintenance
Relocating Permanent Staff (PCS) 50.0 5311.4 53114
Telco Recurring 50.0 50.0 500
Tech Dps Salary Adjustmant 51,200.5 50,0 S04
Controller & Technician PCEE 5537,170.2 5535 6969 5540 463,
LE1 571,620.6 $70,828.9 $83.76E.
ALL $122 B63.7 $122538.0 $122.863.C
AL2 £342,585.9 5342 £85.9 53444270

0&M Total Cost

© 2016 MCR, LLC. All rights reserved. Distribution prohibited..

$538,370.7

$535,008.3

October 20, 2016 |43



Presented at the 2017 ICEAA Professional Development & Training Workshop www.iceaaonline.com/portland2017

Economic Analysis

§ Displays linked PV - $K totals from EA tab

Economic Analysis (Risk Adjusted, Present Value-5K)

Life Cycle Cost

Imvestment FEE . 1.9 %5032 S530.1(
Indirect F&E ﬁllterr'lﬁ.-::ll'-fe cost totals 21 7 - 200
Telco Recurring L costs’) 0.0 20.0 0.0
Relocating Permanent staff %359.9 %5942
workforce PC&B OPS 2403,741.7 £401,159.2 %410,011.2
Tech Ops salary Adjustment | 21355 ikl 0.0

$402,055.0 $411,036.4

Life-Cycle Cost Total 5403,881.2

§ Establishes “Life-Cycle Total” crucial to final
economic analysis
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Cost/Benefits Breakdown MC/“

§ This section examines delta of realignment (as
compared to legacy case) by facility for each major
cost category

§ If cost to realign is less than legacy case cost, we
realize a cost avoidance (colored green, In
parenthesis)

§ If cost of realignment is greater we realize
additional costs (colored red)

§ Values are linked directly from the Cost Avoidance
"Benefits Summary" section
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Cost/Benefits Breakdown (cont’'d)
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Cost/Denstits Breakdown (Present Value-5)
Terestraent | L

LEY Legasy Irreesbronnt FEE svoided choasing slbernative (315 [31.9]

A1 Legacy irvestraent FAE tn achirve reali pument

LD Legacy iwestrent FEL to scheeve resli gnmant SE30.1
Legacy Indirect P Cost

LEX Delta From Legacy Case [3L7] [E1L7]

A1 Duln freem Legany Case | 16

L2 Dwltm from Legaoy Case
Teleo Recurring

IFY telia for realigrement

A1 befon for reali gt

L2 telog For resll grment
P sl

LFY Delln brirs Legary Coie | T3R80 | §304 2
Legacy Personmel Cost and Renefits

LEL Schedhaling i cigncy - Totsl | 2601 Pt ] |

LER Schedkaling brefcienty - Tuta | SHDE

A1 SeBrduling Fificarney {2477.4)

A1 Sekaduling Inefficismcy

A2 sekaduling Eficeendy e T |

M2 Pekwduling Inetliciescy 511640

LED Ll Adjurgtement SLID4E LT Tasl

AL Lewel A ustrmnt

ALY Lewel A ustment

LEX Tirwver Dewemprade = Level (51985 33983

LED Laeality Adjusirment 51,3925

Level BFiciency Inkeract on et 1 {5340, 5) {51,031 5]
Tech Cigs Sal arw Adj ustrmaint

LEL tech aps adistment delta ] (5235.0)
Corsts |Pemones ghaned oots] £3 000 3 S133085
Benefits | $38265 26,1511
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E Ic Metri

§ Net Present Value is derived from delta between the
legacy life-cycle cost total and the alternative life-cycle
cost total from the Economic Analysis section

a6 - Fe
iy B 5 ]
Economic Metrics (Present Value-5K)
Met Presentalue (MPY) L4 51,8262 -%7,155.2
B/C Ratio Delta between benefits = 1.913 0.462
Pavback Year and costs RS RS

§ The total costs and benefits calculated in Cost/Benefits
section are utilized to establish a B/C ratio for final
economic analysis (Total Benefits / Total Costs)
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E tive Summary Mﬁi

§ Gives final, comPiIed summary of economic factors _
necessary for a final recommendation to be made regarding
which alternative should be chosen

§ Lifecycle Cost totals for Investment and Indirect F&E on the
Results Summary page are linked in first

§ Followed by an Economic Analysis Summary, which is
linked in factors from the Economic Metrics Section of the
Results Su_mmarK éalso Includes total costs/benefits from
cost/benefit breakdown)

§ Alternatives Analysis gives a summary of the alternatives
Involved in this specific business case and the resulting
relevant output

§ Finall% the "Cumulative NPV Over Time" graph is linked in
from the EA page to show the unique trends established Iin
each scenario
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Executive Summary (cont’d)

Legacy: Naod- Realign Realign
Sustain ALD ALD te CID ALO to DEM
Cast 5 ¥ [Misk Adjusted, Ther-Year SK|
Irneestment FEE Total 52,930 55,244 55,225
Indirect FEE Total Si.JdHI Sl..l"‘lﬂ-I 61,742
OB M Tl SRR, TED 101,795 5387,389)
Economic Analysis Summary (Rik ddjusted, Presert Valos 5K)
Realignment Costs S'J.H."I 8. 712
Cost Savings/ Avaidance Sh ABE 5B, 710
Mat Prasent Valus |:N | 53, ?H'il LF]
BT Ratio 0.7 1.08
Pawtrack Yeur 1 N/

This analysis campares the realignrment of ALO to CID, or DEM against the
cost of the legacy case (mod sustain ALC). Each option saves the cost of tech
refrashing the complete STARS system (bacausa it will be turned in for a
mineor credit upon realigment); however, there are costs of remote STARS
systems, teclo, planning, training, and transition. The biggest difference
between the alternative lies in the staffing efficiancy savings and the level
increases. Realigning to CID would sawve about S200% in staffing efficiencies
and tower dewngrades, but itwill cost 52,70 in facility level increases due to
the fact that both CID and ALD will be increased by a level, Rea'igning to DSM
will yield greater stalfing savings (32.7M in stall efficiencies plus S1B0 in
tower downgrades], and the level increase costs less (51.6M) for ALD to
increase two levels [with no change at DSM). The option to realign to CID
yialds a 0.7 BC ratio and a NPV of -33.30M. To realign to DSM would viald a
1.0 BC ratio and 50,00 NPV (essentially a break even investmant).
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Cumulative NPV Over Time
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§ Mel Etheridge (MCR NextGen Facllities Lead;
Uncertainty Analysis Specialist)

§ Ayn Smith (MCR NextGen Facilities Business Case
Model Analyst)

§ Richard Shepro (MCR NextGen Facilities Business
Case Model Analyst)

§ Claudia Barrett (MCR NextGen Facilities Schedule
Data Source)

§ Alan Wilson / Christopher Messick (MCR NextGen
Facilities Construction Data Sources)
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Questions?
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