Setting a Table for Effective Benchmarking
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Introduction

The session will examine Presenters
a case study of

approaches taken by John Kreidich AIA, LEED AP, CHC
Mercy Health SVStem McCarthy Building Cos.
Planning Design and Central Div. Saint Louis
Construction to
overcome challenges Patricia Johnston MT ASCP
inherent in measuring Mercy Health

. Corporate Saint Louis
process improvement
and value.
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Show Me the Datal

While clinical metrics as

HCAHPS scoring; re-

admission rates; staffing

ratios; patient days/DRG,

_ and S/Adjusted Discharge
oot fus: IR A are commonplace, metrics

RSN SO @l facilitating apples-to-
et R apples comparisons are
rarely available to health

care PDC organizations.
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We will be covering in this Session . ..

e |ssues with available data sources in assessing
project performance

* Recognizing “Noise” in existing data sets

e “Tight Data” processes that filter “Data Noise”
e Example process to collect “Tight Data”

* Project assessment application of “Tight Data”

Midwest Healthcare Engmeenng
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What’s in Your Project Cost?

B Sanaro.fnnt rnct eamnarisnans in calactad matranalitan marlrats

Costs as illustrated are for a basic bulding envelope and do not include site work, land, development and seismic costs; specialty finishes; IT
and medical equipment; and selected design fees, Overhead and profit for architects and contractors is included, Projects are to be estimated
individually, as square foot costs will vary significantly from project to project. For a detalled listing of building components included in Means

square foot costs, order a 2010 Means Square Foot Cost Guide at www.rsmeans.com or call B00-448-8182,

Atlanta 88 264.60 ¢ 23954 240.62 14026
Baltimore 28 273.42 9 24762 24864 14499 19775 47742
Boston 3613 33810 307 .45 18439 17503 25149 21902

Chicago J58. 358.10 ¢ 312! 307.45 % 18282 17503 24934 24902
Cleveland 30 29400 9 26735 15602 20 3 21280  190.45
Dall 249.90 8 i 37 18271 16188

Denver 3 279.30 9 25300 398 14814 144 .59 % 20205
Detroit - 302.82 0 27722 3 22140
Houston ¢ 23416 & 37 18701 167.60

LET , Mo 8 69 27722 27270 155.24 22140 19426
L 31752 59 20068 28874 17021  164.38 3215 20569
Miami 810 264.60 0 24493  240.62 % 14342 13698 % 19560 47441

Minneapolis. 34591 3 0 9 30145 29409 17651  167.42 24074 20950
New Orleans 27179 26166 49 236856 23794 69 13546 18916  169.50
New York City 44077 ¢ 35797 35023 20961 19938 28588 249.49

Philadelphia 3565. ¢ 30952 30241 18124 A7 24749 24521
Phoenix 6 ¢ 23954 23794 14026 13546 19131 169.50
Pittsburgh 30 88, 269145 262.00 15760 149.16 24495 186.64

Portland, Maine 2718 258.72 ¢ 24224 35.27 3% 14184 19346 167.60
St. Louis 34508 30282 49 53 G075 156.77 3 21925
San Diego 308.70 9 8 15981 22570

Francisco 9 364.56 ¢ X 3315 88.7% 26654

ttle : 76 0 28261 : 22570

Washington, D.C > 294.00 9 26646 15602 15220 3 212,80
Winston/Salem, N.C. 8 23226 ¢ 20725 12435 120.24 b1 16551 4150.46

SOURCE: REED CONSTRUCTION DATa/RSMEANS, 2009
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Typically Not Included (NIC)

e Architecture & * Testing, Surveying,
Engineering other “soft costs”
e Furniture, movable e Legal
equipment, and . .. e Permits

specific fixtures not

S e Miscellaneous fees
connected to building

e Specialty Costs (such as
traffic study)

e Demolition costs

e Land cost
e Site Improvement costs
* Financing costs

Midwest Healthcare Engmeenng
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How Site Costs Can Matter

. Building Site Total
e _ Cost/ SF Cost/SF Cost / SF

Location A 55,300 SF $224 /SF S8 /SF  $232 /SF

Location B 63,200 SF $225 /SF  $38 /SF  $263 / SF
0% A ||475% A || 17% A

Not only the real estate costs, but the cost of site
improvements and foundation conditions have a
profound impact on total project cost.

Midwest Healthcare Engineering
ere rade Show
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Getting “Apples to Apples”

Traditional Project Cost Assessment

5l Ref

ClDesign & PreconCosts

Codes Included

Project 1 {name]

Trcy Proj #:
Aarchitec t:
contrac tar:
Fmjct BGSF:
Fmjct CS5F:
Fmjct PFSF:
Fmjct G4

o0 |Architec tural DesignCosts

Frojec to cateso
2001001

00 |MEFP DesEnCosts

?ﬁrfcat&gnw 3
12

o0 [ME: Design Costs

Froje to category 10
X+ 2001 S

Project 2 [pdin &

from Projcts Tl my Pmoj $27 from Projpc Tl my Pmoj# :
from Propcts o hiteet: Trom ctir am hitect:
from Profcto LAt mctor opcto ComtActon

Froject BGSF:
ACoject C55F:
Priyject PFSF:
Profgct CASF:

F5 F: oty

o0 [Total Desien Costs

00 [Buider Precomstruction Fee

SUBTATAL O Deskgn ard PrEca i F

D) Builder's CMW Fees, @ére @l Corditio
Builder's Ch Fee (
Builkder’s Maragerne\{t E G

Pmject Geneml keg ui?ﬂgrne
Builder Bond .-fsutgmra\

Project 3 (name]

VALID “APPLES-TO-
APPLES” COMPARISONS

from Propcto
from Propcto
from Propcto
from Propcto
from Propcto
from Propcto
from Propcto

2R|R|E|R

Builder Ilsurance

SUBTOTAL O BubderFees & 5o

Midwest Healthcare Engineering
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“Tight Cost” Concept

4 )

Infrastructure

Cost of Project $/SF removed

. J/

Midwest Healthcare Engineering
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Filtering Out Noise

Mercy - Chart of Accounts

,\., e e F (SVRIES

Project Comp rison fe port
BASIC OO5T ANALYS IS

Foyeo. S(eame]
CETalE  kmrt il

Foeo 2 [ g
haro Frod B : §we s

raee. | [same]
s Fral B LR s

Midwest Heal

PRIMARY COST OF

BEuilding Concrete
BEuilding Maonry

Carpentry & Woodwnor|
Thermal & Mosture P

Spedalties [by contrad]
Equipment [by contra
Furnihines (by cntrag
Spedal Construction (b
Conweyine Equipment
Fire Suppression

Flumbing

Infrastructure
removed

Project Com parison Report

ategory &
grarn Fit-aut

Category 5
Comman Area
Fit-aut

TIGHT COST AMALYSIS
Project 1 (name)

Mercy Proj# : from Projecto Mlercy Froj# :
Architec: From Projecto A rchitedt:
Contrector: From Projecto Conmtractor:
Froject BGSF:  from Projacts Froject EGSF:
Project C55F:  from Projecto FProject (55F
Froject PFSF:  from Projecto Froject PRESF:

Codes Induded Project CASF:  from Projecto Project CASF:

Site/civil
removed

220 less 20«.2220

Projed 2 {name)

from Projecio
from Projecio
from Projecio
from Projeco
from Frojecio
from Frojecio
from Frojecio

t per 8F

Ilercy Proj # :
Architect:
Cantractor:
Frojec EGSF
Projec CE5F
Projec PFSF:
Projec CASF:

Cost

Project 2 (name)

From Projecto
From Projecto
From Projecto
from Projacts
from Projecte
from Projecte
from Projacte

Cost per2F

\

HYAC 20220 less 20x. 2230
Imtegrated Automation 200 0250 les5 20x, 2250
Elzarical 20260 less 20x. 2260

Communications

20 w270 less 20x. 2270

Conference & Trade Show
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“Tight Data” Primary Objective

Reduce
variability within
the sample

SAMPLE

Midwest Healthcare Engineering
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Establishing a Sampling Field

i |
E<tablish Sample breadth & size matters!

Relevant Building
Types

“Healthcare” is too broad a
category.

One option to increase sample
Size is to incorporate peer group
participation.

Set limiting criteria to screen out
irrelevant work

Midwest Healthcare Engineering
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Mercy Chart of Accounts Format

s a

Work

Cost of Project S/SF .
Categories

o /

Midwest Healthcare Engineering
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Five Work Categories

CHART OF ACCOUNTS WORK CATEGORIES

Category 1 Category 2 Category 3 Category 4 Category 5

Design Phase Enabling & Core & Shell Program Fit-out Common Area
Services Exterior Fit-out
Acct #'s Acct #'s Acct #'s Acct #'s Acct #'s

Midwest Healthcare Engineering
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Chart of Accounts

Mercy - Chart of Accounts

AV A . () = WA ()

CHART OF ACCOUNTS WORK CATEGORIES
Category 1 Category 2 Category 3 Category 4 Category 5
Design Phase Enabling & Core & Shell Program Fit-out Common Area
Services Exterior Fit-out

Acct #'s Acct #'s Acct #'s Acct #'s Acct #'s

03 Building Concrete

04 Building Masonry

05 Metals ® 2050 3050 4050 5050
06 Carpentry & Woodwork S 2060 3060 4060 5060
07 Thermal and Moisture Protection ® 2070 3070

o8 Openings 2080 3080 4080 5080
09 Finishes 3090 4090 5090
10 Specialties 2100 4100 5100
11 Equipment 1110 4110 5110
12 Furnishings 1120 4120 5120
13 Special Constructi 3130 4130 5130
14 Conveying Equipme 3140 4140 5140
21 Fire Suppression 2210 3210 4210 5210
22 Plumbing 1220 2220 3220 4220 5220
23 Heating, Ventilating, and Air Conditioning (HVAC) 1230 2230 3230 4230 5230
25 Integrated Automation 2250 3250 4250 5250
26 Electrical 1260 2260 3260 4260 5260
27 Communications (by Contractor) 1270 2270 3270 4270 5270
28 Electronic Safety & Security 1280 2280 3280 4280 5280
31 Earthwork 2310

32 Exterior Improvements 1320 2320

33 Utilities 2330

© 2013 Systems Pioneering, LLC




Populating the Chart of Accounts

= Objective —
Capture detailed cost data at end of each project using

- Alternate Schedule of Values (SOV) not tied to the
standard Application for Payment

- A prerequisite for payments after establishing a
GMP

Midwest Healthcare Engmeenng
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Data Collection Process

Detail Sheets

= Basic Concept

Schedule of

Values

Portal
Workbook

)

Midwest Healthcare Engineering
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Data Collection Process

Mercy - Chart of Accounts
€SI MASTERFORMAT 2012 CATEGORY INDEX

Category 1 Category 2 Category 3 Category 4 Category 5
Primary Design Phase Enabling & Core & Shell Program Fit-o Common Area
Division Chart of Accounts Index Titles Services Exterior Fit-out
Number _—
Acct #'s Acct #'s Acct #'s Acct #'s Acct #'s
00 Builder Preconstruction / Design-Build Design
Builder Preconstruction 1000
Design-Build Design 1001
01 Fee, General Conditions & Requirements
Builder Fee 2010 3010 4010 5010
Builder Management & General Supervision 2011 3011 4011 5011
Bonds (Subguard) 2012 3012 4012 5012
Insurance 2013 3013 4013 5013
Project General Requirements by Builder 2014 3014 4014 2014
02 Existing Conditions 2020
03 Building Concrete 2030 3030 4030 5030
04 Building Masonry 2040 3040 4040 5040
05 Metals 2050 3050 4050 5050
06 Carpentry & Woodwork 2060 3060 4060 5060
07 Thermal and Moisture Protection 2070 3070
08 Openings 2080 3080 4080 5080
09 Finishes 3090 4090 5090
10 Specialties 2100 4100 5100
11 Equipment 1110 4110 5110
12 Furnishings 1120 4120 5120
13 Special Construction 3130 4130 5130
Conveying Equipment
21 Fire Suppression P 2210 | | 3210 4210 5210
22 umbing 1220 2220 3220 4220 5220
23 Heating, Ventilating, and Air Conditioning (HVAC) 1230 2230 3230 4230 5230
25 Integrated Automation 2250 3250 4250 5250
26 Electrical 1260 2260 3260 4260 5260
27 Communications (by Contractor) 1270 2270 3270 4270 5270
28 Electronic Safety & Security 1280 2280 3280 4280 5280
31 Earthwork 2310
32 Exterior Improvements 1320 2320
33 Utilities 2330

2013 Systems Pioneering, LLC
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Detail Sheet — Category@

7

10

Cortracter: EXANMPLE SUBCONTRACTOR -
Job:  INPUT E{AWPLE

Project Mo

Contract No:

Enabling & Exterior

Cost Code Detail

kermn Wik From Predioas  Wiork Completed

_— Total Completed &
Mo Description Scheduled Value Bglicatiors This Iruci o

Sored Materials daredto Date

L] Badance To Finish

2,850.00 2, 850,00 - 2,950,000 | 10005 -

1 Daggr

2 Service Entry te-Buildiy 1,450.00 1,450.00 - 145000 [ 100.0%) -

- #DIVO ~

- #DIVWO -

- #DIVO -

- #DIVWO -

- #OIVWO ~

- FDIWO -

- #DIVO ~

- #DIW O -

- #DIVO ~

- #DIVWO -

- #DIVO -

- FDIWO -

- #OIVW O ~

- FDIWO -

- #DIVO ~

- #DIVWO -

- #OIVWO ~

Totalz wi Change Orders: 5,400.00 5,400.00 .00 @ S400.00 | 100.0% -

M 2210 Page 1

2210

Midwest

ealthcare Engineering
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Detail Sheet — Category@

10 Core and Shell Work
Cost Code Detail
Cortractor: EXAMPLE SUBCONTRACTOR - FIRE PROTECTION
Job:  INPUT EX4FLE
Froject Mo:
Cortract No:
':;" Description scheduled Vale “b”;:;i‘: af;ﬁ;‘ms mﬁifﬁﬂfd stored Materials Td;"ji“;?g';*af & % Edaree To Finish
- #DTWDH -
- #DIWDH -
3 Frefalricaded-Mater (ad) 71345 741345 = 741345 | 1200.0% @
& Fitter Laler 8,976.00 8,876.00 - g,076.00 | 100.0% -
5 Eguclprent Rental 56430 6430 - %430 | 100.0% -
~ #DTWOH ~
Co &1 510,00 510,00 - 510,00 | 100.0% -
- #DIWDH -
- #DTWOH -
- #DTWOH -
~ #DTWO -
~ #DTWOH -
~ #DIWO -
- #DIWDH -
- #DIWDH -
- #DTWOH -
~ #DTWO -
~ #DTWOH -
- #DTWDH -
Totals w Change Orders: 1746375 17 463.75 o.oo = 1746375 ] 100.0% =
3210
/ M Pagel

Midwest Healthcare Engineering
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Detail Sheet — Category@

10 Program Fit-out Work
Cost Code Detail
Cortractor: EXANPLE SUBCOMTRACTCR - FIRE FROTECTI O
Job: IMPUT EXAuRLE
Project Ha:
Cortract Mo
t;;“ Description Seheduled Value “b”;;pl“:i": at?;f_: o= W’%‘;mﬂfd Sored Materials Td;LrZTg?:S & % Baaree To Finish
- #TIWO -
- FDIV O -
Prefaly loated- Mater iad 12,04832.24 12,041.24 - - 1Z,0d3 28 [ 20005 S
Fliter Lalmr 14,579.20 14, 579.20 - - 14,579.20 | 100.0% =
Equodbroent fentnl 916.56 916.56 - - 916.56 | 100.0% =
~ | #Drvor -
- #TIWO -
o #2 200,00 26000 - - 800,00 | 1000 -
o #3 2,383.90 - 1,383.90 - 1,383.90 | 200.0% =
~ | #Drvor -
- FOIV O -
~ | #Drvor -
- FDIV O -
- FDIV O -
- FOIV O -
~ | #Drvor -
- FDIV O -
- #TIWO -
- #TTWO -
Tatals wi Change Orders: 29,810.%0 28427 .00 1383.80 - 29,810.%0 | 100.0% -
4210
P Pagel
Midwest Healthcare Engineering

Conference & Trade Show #MWHCEC16




Detail Sheet — Category@

10

Cortracter: EXANPLE SUBCOMNTRACTOR - FIRE PRO
Job: INPUT EXAMPLE

Project Mo:

Cortract Mo

Common Area Fit-out Work
Cost Code Detail

kern
Mo

Description

Schedaled Ualue

Applications

‘iork From Prewious  Work Cornpl eted

This Irecicz

Stored Materizls

Tatal Cormpleted &
Storedto Date

B ance Tao Finizh

#DT0

#DTVO

Frefrle loated. Meates iall

2,01031

2,01031

2,010.31

10005

Fithes Lol

2,644 .80

2,688 20

264480

100,05

Eqiiprieni fenind

229.14

22914

22914

100,07

#DTVOY

#DIWD

#TTVO

#DTVOY

#DT0

#DTV 0

#DTWO

Ewyteal

#DTVO

#DTWO

Ewyteal

#TTVO

#DT0

Eowytealy

Totalz w Change Orders:

hMS210

&,88%.25

£,38% .25

a.00

Page 1

6,584.25

100.0%

5210

/ 7
Midwest Healthcare Engineering
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Categories 2 thru 5 - Collected

Mercy - Chart of Accounts
€SI MASTERFORMAT 2012 CATEGORY INDEX

Category 1 Category 2 Category 3 Category 4 Category 5
Primary Design Phase Enabling & Core & Shell Program Fit-o Common Area
Division Chart of Accounts Index Titles Services Exterior Fit-out
Number _—
Acct #'s Acct #'s Acct #'s Acct #'s Acct #'s
00 Builder Preconstruction / Design-Build Design
Builder Preconstruction 1000
Design-Build Design 1001
01 Fee, General Conditions & Requirements
Builder Fee 2010 3010 4010 5010
Builder Management & General Supervision 2011 3011 4011 5011
Bonds (Subguard) 2012 3012 4012 5012
Insurance 2013 3013 4013 5013
Project General Requirements by Builder
02 Existing Conditions 2020
03 Building Concrete 2030 3030 4030 5030
04 Building Masonry 2040 3040 4040 5040
05 Metals 2050 3050 4050 5050
06 Carpentry & Woodwork 2060 3060 4060 5060
07 Thermal and Moisture Protection 2070 3070
08 Openings 2080 3080 4080 5080
09 Finishes 3090 4090 5090
10 Specialties 2100 4100 5100
11 Equipment 1110 4110 5110
12 Furnishings 1120 4120 5120
13 Special Construction 3130 4130 5130
14 Conveying Equipment 3140 4140 5140
21 Fire Suppression 2210 3210 4210 5210
22 Plumbing 1220 2220 3220 4220 5220
23 Heating, Ventilating, and Air Conditioning (HVAC) 1230 2230 3230 4230 5230
25 Integrated Automation 2250 3250 4250 5250
26 Electrical 1260 2260 3260 4260 5260
27 Communications (by Contractor) 1270 2270 3270 4270 5270
28 Electronic Safety & Security 1280 2280 3280 4280 5280
31 Earthwork 2310
32 Exterior Improvements 1320 2320
33 Utilities 2330
2013 Systems Pioneering, LLC
e — — —
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Data Collection Process

= Basic Concept

Schedule of
Values

Midwest Healthcare Engineering
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edule of Values

CM/GC Schedule of Values

0010 BUILDER FEE
BUILDER MANAGEMENT

Memry POC permits CWGC Ee of the form
in lisuof the &14 6703 pay application
comtinuetion sheet

& G E N E RAL ;ﬁ?a:;?:” mﬁfm'i“ Stered Materials Td;;imgl?;: # % Edarce To Fnish

0011 SUPERVISION ; : : el ]

0012 BONDS (SUBGUARD) ; : ; RS ia; N

0013 INSURANCE : i L P _Qll -
PROJECT GENERAL 1 && « %@
REQUIREMENTS BY TP <X "Y\Q;’ :

0014 BUILDER V’ \€’% - #DIVO ‘\l? i .
CONTINGENCY LD, @ > \\gii

0015 PLACEHOLDERS C L
BUILDER R\ A

1000 PRECONSTRUCTION ‘\\)eg, eene

1001 DESIGN-BUILD DESIGN T

Midwest Heattncare eEngmeermg

Conference & Trade Show #MWHCEC]_G




Data Collection Process

= Basic Concept

Portal
Workbook
Midwest Healthcare Engineering
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Portal Workbook (Tab2 by Builder)

Microsoft Excel - Zumbeh! Portal Workbook 4-10- =y x|
E
A B C D E F E|
_—‘ Bldr Chrt of Accts Input (Tab2)
1 BUILDER INPUT WORKSHEET Project Name Strategic Mercy Clinic Zumbehl Rd. Project # 1540-00161
I;| Description Guidance Subcontractor/Vendor PavA::qu:tem Account # Account # Amount
| |3
4 Fee, General Conditions & Requirements
S Builder Fee 200.0010 $138,488.12
| |6 CM Fee CM/GC $138,488.12
: The Portal Workbook
: has 5 TABS
10
EE
M Builder Management & General Supe) Mercy Completes 200.0011 $217,611.66
| 13 General Conditions CM/GC $217,611.66
ye TAB-1
15
| 16
| |17 0
= Builder completes
| 19
| |20 TAB'Z
71 Bonds (Subguard) 200.0012 $51,114.23
=22 Sub-Guard (Bond) CM/GC 551,114.23
| |23
2 TABS-3, 4 & 5 locked
|25
R for use by Mercy
77
7| 28
- s e g:rjdri::isk 200.001 $40,006.96
| 30 Insurance CM/GC 534,991.96
31 Builders Risk CM/GC \ $5,015.00 3
IR » [ Mercy Proj Mnar Input (Tabl) | Bldr Chrt of Accts Input (Tab2) .~ Projecto Merge List (Tab3) -~ Data Input Check (Tab4) .~ Dall] 4 | \\ g 3

Midwest Healthéare Engineering
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Portal Workbook (Tab3 - Merge List)

Frojact Meme Lst Frojerin Me e Lst
200 UNT_NAE GC_INPLT ACOOUNT MO | ACCT_ART A200 UINT_NANVE GC_INPLT ACOOUNT MO  ACCT_ART

Builder Precorstruction 2001000 0.00 'T'-‘mjo:tGenerul Req Liremant= by Build=r 2004018 HOKS
D=t Build Desiign 200 1001 S0.00 Buildirg Conc rt= 204030 S000
Enj uiprme e (Fernizh anbioe ins B by Conezcm) 200.1110 F000 Buildi rg Mesonny 200 4040 S000
Furnishirgs {Fovnish endibr tn stz by Sntre ciov) 2001130 S0 [E 200 4050 S0000
Plumhing 201230 000 Carpentry 8 Woodwork: 200 A6 S000
Hemting, W= rtila tirg, and & rCa nditia nirg [ HYAC) 200,230 000 Operirgs 200 ADED S0000
Electrica| 200 1260 S000 Finsh= 00 ADDD ]
Commuricetions (b Goneectos) 20,1270 S0.00 Sp=c imtti=s {Farnish andjior ts oll &y Gon bwc br) 200 4100 S000
Electrm nic Safety 8 S=cucbtule Can o, 20 17F 000 P S .

======1D ilder Fee $0.00 | 200.001000

Builds r flb rag=ment
Bards[Subguam)

Project G=neral Raqu
Exiting Co nditio s

=sswem BUIlder Management & General Supervision $0.00 | 200.001100
—==m=dBnds (Sub-guard) $0.00 | 200.001200

Spec mlties (F araish or

=== Insyrance $0.00 200.001300

Henting, W= rtiltirg

=== 1Project General Requirements by Builder $0.00 | 200.001400

Commuricstiol = oy
Eb=ctro nic Sefety 8: 5=
Enrthwork:

Est= rior Impro vz mem
Lhtilities by Grntreci
Builder Fee

Build=r vl mg=mant

GRAND TOTAL

e Divisions 02 thru Srriada

Project B=nerml Req U
Buildi rg Conc rete

== Cost Sub-Category 2 Enabling & Exterior Work (EW) $0.00 #DIV/0!
===n=4Cost Sub-Category 3 Core and Shell Work (CS) $0.00 #DIV/0!

Finsh=

SpacimlCorstnctio

e-midCOSt SUb-Category 4 Program Fit-out Work (PF) $0.00 #DIV/0!

Fir= Suppr==ion
Flumhbing

==rmmiCost Sub-Category 5 Common Area Fit-out Work (CA) | $0.00 #DIV/0!

Electrica|

Builder vl mg=meart

=== JContingency Placeholders $0.00 200.001500

MIGWC)L ricaltnical © Liigiicci iy
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Portal Workbook (Tab4 Input Test)

Includes 2 tests to check completeness and
accuracy of Builder input into Tab 2

= WORK CATEGORY TEST — verifies Builder work
categories 3, 4, and 5 S input are complete and
reasonable.

= CSI DIVISION DISTRIBUTION TEST — verifies
distribution of costs among Divisions 3 through 28
are within a reasonable range based on past like
projects.

Midwest Healthcare Engmeenng
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Work Category Test (Example)

TEST 1
PROJECTO WORK C;FI'SEL:)RIES 3,4 /” ” \
PROJECTO ACCOUNT NAME ACCOUNT | $ AMOUNT ! N O I N P UT VA LU E
and 5
NUMBER. . .
% ALLOCATION indicates need for

CORE & SHELL . .
Building Concrete 2003030 | $141,000.00 oK Contractor to itemize
Building Masonry 200.3040 $205,924.00 OK
Metals 200.3050 = $228,918.00 oK MEP costs by Work
Carpentry & Woodwork 200.3060 $17,136.00 OK
Thermal and Moisture Protection 200.3070 | $135,140.00 OK Cate go ry
Openings 200.3080 $155,787.00 OK \ /
Finishes 200.3090 $72,137.00 OK
Fire Suppression 200.3210 $37,845.00 (0]4
Plumbing 200.3220 $30,000.00 QK. ~
Heating, Ventilating, and Air Conditioning (HVAC) 200.3230 $0.00 NO INPUT VALUE - VERIFY
Electrical 200.3260 $0.00 NO INPUT VALUE - VERIFY
Communications (by Contractor) 200.3270 $0.00 NO INPUT VALUE - VERIFY
Electronic Safety & Security (by Contractor) 200.3280 $0.00 NO INPUT VALUE - \.l'ERIF\"J
PROGRAM FIT OUT ( x
Building Concrete 200.4030 $0.00 OK V E RI FY I N P UT VALU E
Building Masonry 200.4040 $0.00 OK H H
RS T o indicates need for
Carpentry & Woodwork 200.4060 | $128,903.00 OK
Openings 200.4080 | $42,899.00 oK Contractor to correctly
Finishes 200.4090 $357,054.00 OK H H «“
Fire Suppression 200.4210 $0.00 VERIFY INPUT VALUE / Ite m Ize CO re a n d
Plumbing 200.4220 | $441,800.00 oK ” “ue: ”
Heating, Ventilating, and Air Conditioning (HVAC) 200.4230 $0.00 VERIFY INPUT VALUE Sh e II Ve rsus Flt O Ut
Electrical 200.4260 | $321,200.00 OF
Communications (by Contractor) 200.4270 $19,500.00 OK COStS
Electronic Safety & Security (by Contractor) 200.4280 $44,934.00 OK
PUBLIC AREA FIT OUT
Building Concrete 200.5030 $0.00 0K
Building Masonry 200.5040 $0.00 OK
Metals 200.5050 $0.00 oK
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CSI Distribution Test (Example)

*In this example the contractor reported HVAC combined with Plumbing

Midwest Healthcare Engineering
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TEST 2
CSI CATEGORY TIGHT PROJECT COST NAME Gl TEST 2 Adjstd. | Adjstd.
Includes all costs for DIVISON TIGHT % TIGHT |% DISTRIBUTION BY CSI DIVISION High | Low
CORE & SHELL + PROGRAM FIT OUT + PUBLIC NO. PROJECT S | PROJECT S FOR FREESTANDING MOB Limit | Limit
AREA FIT OUT PROJECTS
Building Concrete 03 $141,000.00 5.8% OK 11.0% | 3.3%
Building Masonry 04 $205,924.00 8.4% OK 11.3% | 7.3%
Metals 05 $228,918.00 9.4% OK 12.0% | 8.0%
Carpentry & Woodwork 06 $146,039.00 6.0% OK 8.3% | 2.5%
Thermal and Moisture Protection 07 $135,140.00 5.5% OK 9.8% | 3.5%
Openings 08 $198,686.00 8.1% OK 9.8% | 7.5%
Finishes 09 $429,191.00 17.6% OK 21.0% | 12.3%
Fire Suppression 21 $37,845.00 1.5% OK 2.0% | 1.3%
Plumbing 22 $471,800.00 19.3% OK 19.8% | 0.0%
Heating, Ventilating, and Air Conditioning (HVAC) 23 $0.00 0.0% DIV.23&25 % NOT TYPICAL *| 15.5% | 0.0%
Electrical 26 $321,200.00 13.2% OK 14.8% | 7.5%
Communications (by Contractor) 27 $19,500.00 0.8% oK 3.0% | 0.3%
Electronic Safety & Security (by Contractor) 28 $44,934.00 1.8% oK 2.0% | 0.5%




Cost Data Comparison Example

Midwest Healthcare Engineering
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Greyed-out lines
TIGHT CONSTR. SV y AVERAGE CLINIC1 CLINIC 2 CLINIC 3 CLINIC4 CLINIC S5 CLINIC 6
are included in " 19500 16500 25,456 13650 13600 13650
| 0 0 0 0 0 0
total but are not | 19,500 16,500 25,456 13,650 13,600 13,650
1 i IGHT TIGHT TIGHT TIGHT TIGHT TIGHT
CSI# |CSIDESCRIPTION StatIStlca”y l S/BGSF-Shell
. . $/BIGSF-Shell[$/BGSF-Shell| $/BGSF-Shell $/BGSF-Shell|$/BGSF-Shell|$/BGSF-Shell
be——| significant for
03 JBuilding Concrete | COM pa riIson $12.52 $19.66 $14.84 $13.01 $9.20 $8.08 $10.33
04 Building Masonry . $16.26 $16.73 $19.88 $15.65 $13.60 $16.62 $15.09
05 fMetals between prOJeCts $16.82 $22.16 $18.49 $11.48 $17.71 $14.30 $16.77
06 Carpentry & Wood} $10.60 $13.71 $5.33 $13.88 $10.52 $9.47 $10.70
07 Thermal and Moisture Protection $12.24 $10.34 $18.27 $15.40 $9.70 $9.81 $9.90
08 Openings $14.94 $16.20 $18.20 $12.53 $14.33 $13.82 $14.56
09 Finishes m ﬁzalaﬁ sz& 24 ﬁzalﬁ“ si” 33 ﬁiilu sn 44
21 Fire Suppression $2.86 $2.78 $2.96 $2.96 $2.77 $2.90 $2.77
22 JPlumbing $11.29 $12.76 $13.91 $13.00 $9.68 $9.00 $9.40
23 Heating, Ventilating, and Air Conditioning (HVAC) $18.31 $21.58 $10.06 $12.99 $22.94 $19.34 $22.97
26 Electrical $20.95 $18.38 $17.32 $21.33 $25.02 $20.12 $23.53
27 Communications (by Contractor) v $2.87 $2.74 $5.55 $3.42 $1.73 $2.34 $1.43
28 Flectronic Safety & Security (by Contractor) S2.31 $1.69 $1.88 $1.35 $2.81 $2.86 $3.29
N TOTAL $179.30 $190.47 $190.92 $172.82 $176.83 $165.85 $178.92
~
|TOTAL BARE TIGHT CONSTR. Cost Sub-Cateqories 3.4, &5 5190.47‘ 5190.92| 5172.82‘ $176.83 $165.85 $178.92
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Noteworthy High & Low Numbers

AVERAGE
BGSF - 17,059 19,500 | 16,500 | 25,456 | 13650 | 13600 | 13650
BGSF - SHELL -» 17,059 CLINIC 1 CLINIC 1 CLINIC 1
CSI # |CSI DESCRIPTION TIGHT TIGRT TIGRT TIGRT

$/BGSF-Shell |$/BGSF-Shell| $/BGSF-Shell| $/BGSF-Shell | $/BGSF-Shell | $/BGSF-Shell | $/BGSF-Shell

5 Metals $16.82 6 $18.49 $11.48 $17.71 $14.30 $16.77
6  Carpentry & Woodwork $10.60 $13.71 | $5.33 $13.88 $10.52 59.47 $10.70
8  Openings $14.94 $16.20 $18.20 $12.53 $14.33 $13.82 $14.56
9 Finishes S $29.96 $26.24 $29.40 $30.33 $31.44
22,23,25 Combined Plumbing, HVAC & Automation $30.52 . ' ' '
26  Electrical $20.95 534,34 $27.80 | $27.66 6 $28.35 $32.37
27 Communications (by Contractor) 52.87 $18.38 $17.32 $21.33 0 $20.12 $23.53
$2.74 $3.42 $1.73 $2.34 $1.43
TOTAL $179.3 90.4 $190.92 $172.82 $176.83] $165.85] $178.92
TIGHT PROJECT DURATION (Calendar Days/1,0005F) KILLER RATIO (T/$) 1 1 14 20 1 17
0.82 0.63 0.24 0.41. 1.11 0.96 8
T RATIO - Snail Time / Tight Construction Duration 0.26 0.11 0.11 0.16 0.33 0.36
0.46
S RATIO - Bare Enabling & Exterior Work 5 / Bare Tight Constr. 5vs. § 0.33 0.17 0.39 0.30 0.38 0.29
0.46
Construction Management | % Total 01 - 33 + contingency $35.88 $30.47 $41.04 $32.83 $29.46 $28.10
Preconstruction 51.92 51.84 55.24 53.01 50.56 50.45 50.42
Professional Design Svs. Commitment - total § to date §15.33 §20.12 $16.58 50,00 $16.26 $17.13 $21.90
Total Precon + Design Services | % Total 01- 33 $17.25 $21.95 $21.82 53.01 516.83 $17.58
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Example Mercy Metrics Analysis

CLINIC1 CLINIC2 CLINIC3 | CLINIC4 CLINIC5 CLINIC6 CLINIC7 CLINIC8 | CLINICY
BGSF -» 15,500 16,500 25,456 32,951 13,650 13,600 13,650 7,400 20,577
TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT

CSl# CSIDESCRIPTION S /BGSF-Shell $/BGSF-Shell $/BGSF-Shell$/BGSF-Shell $/BGSF-Shell $/BGSF-Shell $/BGSF-Shell $/BGSF-Shell|$ /BGSF-Shell

03  Building Concrete $9.20 $8.08 $10.33 $7.32] $7.16

04  Building Masonry $13.60 $16.62 $15.09 $17.33 $1.80

05 Metals $17.71 $14.30 $16.77 $13.78 $18.92

06,07,08Carpentry & Woodwork +Thermal & Moisture Protect.+ Openings $34.55 $33.11 $35.15 $41.60 $31.61

09 Finishes $30.33 $33.72 $31.44 $34.31 $29.86
10  Specialties (Furnish and/or Install by Contractor) $1.92 $1.53
21  Fire Suppression $2.77 $2.90
22 Plumbing $9.68 $9.00
23,25 HVAC & Automation $22.94 $19.34
26 Electrical $18.38 $25.02 $20.12
27 Communications (by Contractor) $2.74 $1.73 $2.34
28  Electronic Safety & Security (by Contractor) $1.69 $1.88 $1.35 $2.00 $2.81 $2.86
TOTALTIGHT COST 10047 JBLIXY]  $172.82) $179.82 $176.83  $165.85
TIGHT PROJECT DURATION (Calendar Days/1,000SF) 15.0 21.0 14.0 17.2 20.0 18.0
SNAIL Killer Ratio (T/S) 0.626 0.239 0.413 0.577 1.106 0.959
T RATIO - SNAIL Time / Tight Construction Duration 0.107 0.111 0.161 0.128 0.327 0.365

S RATIO - Bare Enabling & Exterior Work S / Bare Tight Constr.Svs. $ 0.171 0.464 0.391] 0.221 0.295 0.380 I

Bare Enabling & Exterior Work (EW) Cost Sub-Category 2 $32.59 $88.58 $67.50 $39.82 $52.22 $63.05 $52.08 $43.46 $68.63

Total Cost Sub-Categories 2, 3,4, & 5 $223.07 $240.32| $219.63 $229.05 $228.90 $231.00 $228.81 $212.30

Construction Management | % Total 01 - 33 + contingency 13.7% 14.7% 16.8% 11.4% 14.2% 12.6% 12.0% EWLY 20.0%

TOTAL TIGHT COST + Construction Management $2204 3K  $215.04) $204.78  $209.66 $195.31 $207.02 $219.59| $186.16

D/BTeam D/BTeam D/BTeam | D/BTeam D/BTeam D/BTeam D/BTeam D/BTeam | D/BTeam
A A A B B A/B B C D
Tot Design Svs. % Total 01 - 33 + contingency | $/BGSF 866% o1 ERE]  7.79%  639%  6.60%  493%  8.15%  6.89%
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Example Mercy Metrics Analysis

e Team A+A/B Architect over the course of four projects started
with a total tight cost of $190.47 and ended with $166.45 — a
13% reduction.

e Team A+A/B Architect Design + Precon costs dropped from
8.66% t0 6.36% —a 27% reduction.

e Team B Design + Precon costs dropped from 7.79% to 4.93% —
a 37% reduction.

e While using a local designer at Clinic 8 was expected to
expedite the project, the end result was: highest tight cost &
the 2nd highest tight cost + construction mgmt. of the 9
projects.

Midwest Healthcare Engmeenng
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Example Mercy Metrics Analysis

CLINIC1 CLINIC2 CLINIC3 | CLINIC4 CLINIC5 CLINIC6 CLINIC7 CLINIC8 | CLINICY
BGSF -» 15,500 16,500 25,456 32,951 13,650 13,600 13,650 7,400 20,577
TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT TIGHT

CSl# CSIDESCRIPTION S /BGSF-Shell $/BGSF-Shell $/BGSF-Shell$/BGSF-Shell $/BGSF-Shell $/BGSF-Shell $/BGSF-Shell $/BGSF-Shell|$ /BGSF-Shell

03  Building Concrete $9.20 $8.08 $10.33 $7.32] $7.16

04  Building Masonry $13.60 $16.62 $15.09 $17.33 $1.80

05 Metals $17.71 $14.30 $16.77 $13.78 $18.92

06,07,08Carpentry & Woodwork +Thermal & Moisture Protect.+ Openings $34.55 $33.11 $35.15 $41.60 $31.61

09 Finishes $30.33 $33.72 $31.44 $34.31 $29.86
10  Specialties (Furnish and/or Install by Contractor) $1.92 $1.53
21  Fire Suppression $2.77 $2.90
22 Plumbing $9.68 $9.00
23,25 HVAC & Automation $22.94 $19.34
26 Electrical $18.38 $25.02 $20.12
27 Communications (by Contractor) $2.74 $1.73 $2.34
28  Electronic Safety & Security (by Contractor) $1.69 $1.88 $1.35 $2.00 $2.81 $2.86
TOTALTIGHT COST 10047 JBLIXY]  $172.82) $179.82 $176.83  $165.85
TIGHT PROJECT DURATION (Calendar Days/1,000SF) 15.0 21.0 14.0 17.2 20.0 18.0
SNAIL Killer Ratio (T/S) 0.626 0.239 0.413 0.577 1.106 0.959
T RATIO - SNAIL Time / Tight Construction Duration 0.107 0.111 0.161 0.128 0.327 0.365

S RATIO - Bare Enabling & Exterior Work S / Bare Tight Constr.Svs. $ 0.171 0.464 0.391] 0.221 0.295 0.380 I

Bare Enabling & Exterior Work (EW) Cost Sub-Category 2 $32.59 $88.58 $67.50 $39.82 $52.22 $63.05 $52.08 $43.46 $68.63

Total Cost Sub-Categories 2, 3,4, & 5 $223.07 $240.32| $219.63 $229.05 $228.90 $231.00 $228.81 $212.30

Construction Management | % Total 01 - 33 + contingency 13.7% 14.7% 16.8% 11.4% 14.2% 12.6% 12.0% EWLY 20.0%

TOTAL TIGHT COST + Construction Management $2204 3K  $215.04) $204.78  $209.66 $195.31 $207.02 $219.59| $186.16

D/BTeam D/BTeam D/BTeam | D/BTeam D/BTeam D/BTeam D/BTeam D/BTeam | D/BTeam
A A A B B A/B B C D
Tot Design Svs. % Total 01 - 33 + contingency | $/BGSF 866% o1 ERE]  7.79%  639%  6.60%  493%  8.15%  6.89%
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Peer Benchmarking Example
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Setting the Table for Analytics

Logistic Regression

Time Series

. stlng Predictive
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We Covered in this Session . . .

e |ssues with available data sources in assessing
project performance

* Recognizing “Noise” in existing data sets

e “Tight Data” processes that filter “Data Noise”
e Example process to collect “Tight Data”

* Project assessment application of “Tight Data”

Midwest Healthcare Engmeenng
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Any Questions?

WHAT? SORRY. I
WAS USING THIS
TIME TO THINK
ABOUT SOMETHING
USEFUL.

Jilbert.com DilbertCartoonist@gmail.co

1-27-10 ©2010 Scott Adams, Inc./Dist. by UFS, Ii
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THANK YOU!

Our Contact Info:

John Kreidich AIA, LEED AP, CHC
McCarthy Building Cos.
JKreidich@ McCarthy.com

Patricia Johnston MT ASCP
Mercy Health

Pat.Johnston@Mercy.net
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