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Wouldn't It Be Nice If You Could...




San Diego Community College District (SDCCD)
Overview

= The Second Largest Community College
District in California — Serving 130,000
students

= Sixth Largest in Nation
= Three Colleges - City, Mesa and Miramar
= Six Continuing Education Campuses

= District Square Footage - 2,218,031
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San Diego Community College District
Why Go Lean?

Reduced operating budgets of $46 million in past four years (-16%)

Increased build environment footprint of 1.6 million square feet (+80%)

Capital funding from locally approved and funded general obligation
bonds

Reduce waste, create greater value




San Diego Community College District
About the District (Current State)

v ‘*q’
P Square Footage
(As of September 2012)
' Buildings = 2,560,187 gross square feet
= - Parking = 377,712 gross square feet
y ==
§ ! Current Acres of Landscape = 199.2

Current Utilities Consumption
Electric = $4,119,936
Gas = $334,632
Water = $790,322
Total = $5,244,890



http://portal.sdccdprops-n.com/miramar/hourglass/Project Photos/CW Driver - Hourglass images/Picture 003.jpg
http://portal.sdccdprops-n.com/miramar/hourglass/Project Photos/CW Driver - Hourglass images/Picture 003.jpg

San Diego Community College District
About the District (Future State)

Projected Square Footage
= Additional Building GSF = 720,608
= Total Building GSF = 3,280,795

= Additional Parking GSF = 279,265
= Total Parking GSF = 1,372,622
Grand Total GSF = 5,653,290



http://portal.sdccdprops-n.com/mesa/12721/Project Photos/Renderings_Conceptuals/12721_JWDA_SD Rendering1_20111004.jpg
http://portal.sdccdprops-n.com/mesa/12721/Project Photos/Renderings_Conceptuals/12721_JWDA_SD Rendering1_20111004.jpg

Total Cost of Ownership

= 50-year design life

= 100,000 square foot classroom building
= Design and construction cost - $30 million

= Capital Renewal: 2% of current replacement value
(APPA benchmark)

= O&M Budget $5.69/square foot

= Infation: 3%
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Total Cost of Ownership

Total Cost of Ownership

Save 5% in Cap.
Renewal \1

\

Save 10% in O&M

Savings
S30M Total

$101M $ 5M
$149M S15M

$280M S20M




Practicing the Toyota Way Business Principles

e e
! mind as it is a car company”
‘ -USA TODAY

1 NIANAGENIENT PRlNGIPLES

FPM THE WORLD'S GREATEST MANUFACTURER



Early (and continued) Attitudes Toward Lean




Design-Build Statute in California for CCS

=As of January 1, 2008, Community
Colleges can use design build under
SB614.
=Must be at least $2.5M in value
= Requires project-specific Board
resolution

=Need to evaluate the project based on

five minimum criteria.
=Price (10%)
= Technical Experience (10%)
= Life cycle cost over 15 years (10%)
= Skilled Labor Force (10%)
=Safety Record (10%)




Design-Build Scoring Criteria and Weight

1 2 3 4 5 b 7
TECHNICAL DEZIGN LIFE CYCLE CO3T? SKILI'FEJIL;:BGR PRICE! 20% COMMITMENT TD SAFETY RECORD / TOTAL RANK
EXPERTISE ! 20X EXCELLENCE! 20% 10% AVAILABILITT! 10 DIYEREITY! 10X 10%
Point ¥alue 200 200 100 100 200 100 100 1000
FIRM
Balfour Beatty 193 190 an ] 200 7 100 450 1
McCarthy Construction 133 143 96 100 180 TE ac 928 2
Hensel Phelps EH] EH] 25 ] 120 a2 a E1H] ]
TB Penick 13 s 35 ] 120 T4 as 04 4
PCL Construction w4 G a2 ] 120 a2 100 2=k ] [
Davis Reed Construction 156 17 26 00 200 i o are E
Swinerton 164 1w a0 ] &0 ] 100 L] 7
Rudolph and Sletten 68 174 e ] 130 TE ac pid-] ]
Turner Construction 171 75 73 00 160 T4 100 bidal |
Harper i 164 A ] 120 ET a ik ] 10
Tilden-Coil G 148 ] ] 130 i3] 100 836 1
CW Drriver w4 ifi] M ] 120 1] 100 20 12




Integrated Project Delivery Charter

\
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SDCCD North City Campus Parking Structure
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o ,.,,.m,..«w-“ o it 4 (A e CSgN. &ZJZ E(TIN.  for the SDCCD North City Campus Parking Structure, will be
g oot pain f o P9 ey utilizing the Integrated Project Delivery (IPD) model for the design and construction of this project to integrate the
» cont . . . . . .
e T b people, systems, business structures, and practices into a process that collaboratively harnesses the talents and insights
powerd "0 o 2500 . "
o b bt M_,.aa«-“"“ of all participants to optimize project results, increase value to the owner, reduce waste and maximize efficiency
mvaion 9% D22 imony ... through all phases of design, fabrication, and construction.
. caeer e L o b ™0 o

We, the undersigned, agree to achieve this mission by implementing the following objectives:

®  Mutual Respect and Trust - we agree to foster an environment that promotes collaboration, and we are committed
P ‘ to working as a team in the best interests of the project.

; ”%;%“Md:_ww ® Mutual Benefit and Reward - we agree to o shared contingency and o shared savings to breckdown the silo

g s m‘;‘ﬁw =" mentality and reward o “what's best for the project” behavior.
* mproe B kel i proee

1ec’
nﬂ"w 1%t} .. . o .
it e LTy @ Collaborative Innovation and Decision Mcking - we ogree to o team decision making structure where major

Modelind
 Oftme e S . decisions are made objectively and unanimously.
S
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Defining Values for SDCCD




Use of Lean Tools in Capital Project Delivery




Target Costing - Project Budget Development

Cost (Millions of Dollars)

B 0 42 14 16 18 20
Approximate Gross Area (Thousands of Square Meters)

SPACE DESCRIPTION

Life Sciences

32-Seat Dry Lecture/Lab-Biology

Extended | Extended | .
2024 ASF | 2007 ASF
1,600 836

2007 Room Nos,, Comments

Supplements A202

32-Seat Wet Lab-Biology/Botany
32-Seat Wet Lab-Biotech/Microbiology

1728
5,184

1,092
2.048i

supplements A210

supplement A204, A231

32-Seat Wet Lao-Physiology/Anatomy
i (computer)

5,184]

1,600

1,834
1,053

50supplement A226, A206

supplements A207

32-Seat Lecture/Dry Lab-Life.
Prep/Stg/Lab Tech Rm (1 per 2 wet labs; 7 wet [abs total)

3,200

1,232

f A203, A205, A226A

Storage

1,200

0]

supplements A206A, A209, A211

|Marine Biology/Oceanography Lab

500]

Aquarium

Microbiology Culture/Autoclave Room

200]

Biology/Anatomy Dissection Room

200|

0
0
0

Physical Sciences

32-Seat Wet Lab-Chemistry

6.012]

3.018]

Chemistry Lab Instrument Room (1 per 2 labs)

500

180

Hazardous Chemicals Storage Room

32-Seat Lecture/Dry Lab-Physics, Physical
Science, Geography. Geology

Chem. Prep/Storage/Lab Tech Rm (1 per 2 labs) |

1,600

1,337

B V4] —

6,400

_t20p

263

85

4,366

M216, 217, M218
M219

M204, M205

40-Seat Lecture/Dry Lab-Geography

2,000,

2,014
0

2,000

Physics/Physical Science/Astronomy Prep/Sta/Lab
Tech Rm

1,600

1,058

541

M214, M215, M215A

32-Seat Computer Lab-GIS, Physics, Chemistry

3,200

0]

3,200

100-Seat Planetarium

2,500

0

24,887

7,728

2,500




A3 Problem Solving - Risk/Benefit Analysis

THEME: Mesa College Math & Sciences Building Risk-Benefit Analysis To: Richard Burkhart

o . " s . From: Diane Malone
Early Bidding of Caissons / Site Utilities f Surveying Packages Date: May 11,2011

BACKGROUND: TARGET CONDITION:
+ New Mesa Math & Sciences Building original construction completion date as published in Request for Proposal * Occupy Math & Sciences Building in December 2013 to avoid additional $2.17M in project escalation costs®.
(RFP) was January 2013. The estimated DSA review / approval time was proposed to be seven (7) months with
intake date of Jun 1, 2010 and stamp-out date of February 1, 2011. IMPLEMENTATION PLAN:

*  Construction completion date was revised based on significant DSA comments received December 17, 2010. DSA
projected approval date moved to about March 1, 2011. Received Facilities Management approval for early
Steel procurement package which was approved on March 10, 2011 Board and targetto bid remainder of

+  Assumptions are 1) DSA approval by June 9, 2011, at the latest; 2) DSA stamped set could be issuedwith final
addendum; 3) Caissons/Site Utilities/Survey trades bid early and all remaining trades bid after DSA stamp-out®.

packages to be approved at April 14, 2011 Boardwith project Substantial Completion date of June 6, 2013. = Caisson/Utilities/Survey Bid Schedule: = Remaining Trades Bid Schedule:
+  DSAresubmittal package delivered to DSA on February 22, 2011 and significant structural comments resulted in ' Advertis May 17, 22 t o Advertise July s, 12
i ; i N *  BidWalk /DSA stamp set out My 26 *  BidWalk July 13
new projected DSA approval date of April 15, 2011. This presented another significant project delay and
*  Last RFI/Question June 3 *  Last RFIjQuestion July 20
Facilities Management considering strategy of bidding out Caissons / Site Utilities package for July 7, 2011 Board *  Final Addendum Juna®d *  Final Addendum July 27
approval. Remaining trades would bid to receive approval at August 25, 2011 Board. New substantial completion *  Bids Opened June 16 *  Bids Opened August 3
date August9, 2013, *  Bozrd Agenda Due June 17 *  Bozrd Aganda Due August 5
*  Board Date July7 *  Bozrd Date August 25

=  SubstantialCompletion August 9, 2013
Mote: IFadvertisement occurs sfter 5/17/11 and DSA stamp-out =fter June 9, 2011, praject 2pproval would slip to August 25 Board,
date to September 30, 2013, jeopardizing December 2013 accupancy.

CURRENT CONDITIONS:

+  Current McCarthyschedule shows substantial completion date of August 9, 20131, Thisis based on DSA stamp

out on approximately May 20, 2011 and Caissons / Site Utilities / Surveying bid packages out to bid by May 17 * Caissonpackagewould be bid asa lump sum based on unit pricing, allowing re-design of caissondepths prior to
ready for July 7" Board approval. McCarthy projected NTP date on 7/8/11 with updated formaticnal seils information. Unit pricing strategy would
+  DSAstampout delayed to May 2 — 13, 2011 timeframe; pushes Caissons / Site Utilities / Surveying bid package provide a solid apples-te-apples bid based on current design, and allow either added or deducted lengths per
approval to July 7, 2011 Board and substantial completion date to August 3, 2013. Result is eccupancy could not the actual field measured conditions. The bid form would be structured as follows:
occur before start of Fall Semester 2013, Unit Price - 3"-0" diameter caissons 5 per LF (to befilled in by the bidder)
Engineer’s Estimate x  XXXX  LF{perHope'scurrentdrawings)

+ DS5A comments for all disciplines received Tuesday, April 12, 2011 and architect/engineer/trades have been

Subtotal 3-0"di 1 i 1
meeting with DSA this week and last. Stamp out is projected by 5/20/11. Bidding of Caissons / Site Utilities / ubteta fametercalsson
Survey package as originally scheduled in SDCCD Bid Planning Schedule will not jeopardize integrity of bid as Unit Price -4"-0" diameter caissons $__ perlFitobefilledinbythe bidder)
structural comments have been received and reviewed?3, Engineer’s Estimate - ) ¥ __ YWY LF(perHope’scurrentdrawings)
* Mesa College rejects proposal to occupy during a semester and occupancy is targeted for December 2013. To subtotal 40" dlameter calssons. s X R
Allowance — (team recommends 4-8% of CM's estimate, based on potential for changes........ 5 FIFIIT
reach this goal, substantial completion by Augustd, 2013 is necessaryto equip building by December, per FFE Total bid .

PM. Delay of Caisson package would push to August 25, 2011 Board and substantial completion date to _ o _ _
September 30, 2013, compromising occupancy prior to start of Spring Semester 2014, | *  The Unit Dr\c.e spec section will refertothg unit price entries on the bllj. form, and stipulate that the numbers

+  Costimpacts to Mesa budget of $2.14M have already been realized®. Occupancy delay to June 2014 would be entered by bidder shall be used to determine both deductive and additive values tothe contract, based on
additional $2M. actual caisson lengths required by field conditions, verified by the structural and/or geotechnical engineer. The

*  Group Deltainformed SDCCD that caissons do not have to go into formational soils full depth and proposes re- Unit Price spec will also note the points from which measurements shall be taken.

design for substantial savings.

FOLLOW UP:
ROOT CAUSE ANALYSIS:
* Facilities Management review/approval. Review bid dates and bid form with SDCCD Contracts Specialist.
* Schedule presented to McCarthy at RFP did not include sufficient DSA review / approval time. +  Review allowance with District Construction Manager and Vice Chancellors.
* Project Structural Engineer made incorrect wind load classification assumption resulting in several extra weeks
added to prepare D5A backcheck set — issue could have been mitigated by conferring with DSA in advance. Footnotes o ) ] o _ )
* Lateclarification from DSA required all structural moment calculations to be recalculated. L Mecarthy B'ddm"ﬂd Fiera & Utiities Whits Fapsr, 4/18/11, including - Curf:m" cost E.S:EIEUDr.' sstmate
updated 5/11 Mecarthy scheduls 5. SDCCD 5/5/11 Bid Planning Schedule CY2011
* DSAintake was delayed one month. 2. A|DWRE DsAback-check update emails dated 4/19/11, 5411 B 5  McCarthy sugzested allowancss [se= WG 003, 014, 029 for early pkz.}

5/10/11

* Geotechnics input received in Marchand vetting with Gafcon/SDCCD would allow earlier implementation.
3. DSAScanning policy



A3 Problem Solving - HVAC Design

LEED Silver. A facility of this size is typically served by a chilled water (CHW) system with central plant. underground
distribution piping and 4-pipe (CH'W/HW} air handling units. This analysis will compare the CHW system to systems based
on package direct expansion (DX) rooftop air conditioning units and ground source heat pumps (GSHF).

- For the CHW system, heating hot water (HW) is supplied by boilers and pumps in the central plant via underground
distribution piping.

- Heating for the package DX system is provided by gas furmaces within the rooftop package units.

- In the GSHP system. heating is provided by the heat pump cyvele of the GSHP units. The GSHE system uses a closed loop
system of plastic pipe bunied in the ground (ground coupled) to allow heat transfer between the earth and fluid flowing
through the pipes. This closed loop system transitions to metal pipe within the building(s) where it is connected to the
condenser/evaporator heat exchangers in each GSHP unit.

A3 No Title Theme Champion Collaborator Additional Collaborators Sponsor Customer Group Sign-off
HVAC Svstem Comparison: Chilled Water AHU, . - : -
: David Dopudja Don Harrisber Jim H
M-0Q] |Packase DX AC Units nd GSHP's T oA | e Tmeenee e
= Diizcipline |Element Date Opened Path Forward Date Category AJ Status
Mechanical | HVAC Systems | 12/72010 121132010 N/A Idea Development | Sponszor Identified | A3 Development | Customer Accepts Integration
Section 1 - Backeround - Relevance of the topic to CPR Objectives & Values Section 3 - Analysis
Companson of HVAC system options to determine which option has lowest life cycle cost and provides greatest benefit to Option Advantages
the facility. Fesponding to the challenge to improve efficiency. increase reliability. reduce maintenance and help achieve . Much longer equipment life

Much more energy efficient and existing CUP

Better temperature control and ability to use 100% OSA

Much better zoning options (ability for CO2 zoning)

3. Much less noise disturbance (chiller and condenser noise distanced from sensitive areas of communities)
6. Less maintenance of equipment outside of CUP

VYR

Chilled Water
(Base Option)

Section 2 - Current Condition

Two 15,000 SF facilities located in San Diego CA. Life cycle cost analysis is for a period of 15 years using a .75% discount
rate. 3 2% escalation rate and a 1.2% inflation rate. Average energy rates of $0.09 / Ewh and $ 0.61 / therm are used.

Section 3 - Analvsis

1. More available
2. Much less UG distribution piping required (none)
Package/Split DX
AC Units

(Alternate 1)
1. More energy efficient
2. Less utilities required (no gas required for heating)
3. More efficient (water source vs. air source)

Ground Source Heat - . ) ]
Pumps ‘? More nnovative (.LEED pont possible) ) o
(Alternate ) 3. Much less sophisticated maintenance and operation than CHW

Section 4 - Unresolved Issues - Ideniifv anv problems or consiraints that still exist

Need analysis of existing central plant capacities. Need further input from owner in the weighting of advantages.

~

Section § - Rec 5

Based on the current information at hand the option of chilled and hot water air handlers served by central plant is recommended.

Section 6 - Path Forward Follow-up

SHOULD CRITERIA
c
k=)
B z % " -
= v [ = -] ]
£ g &= H 2 £ g £
Mechanical System Options | & g -4 ] E = E - g
5 = o] = = = E = =
oA 2 o B g E 8 =
= a 4
2
[}
Il
HVAC System
1|5plit System + + | 0 0 0 o + o 0 3
2|Package System + + 0 0 [ o + ] ] 3
3| HHW BCHW/ AHU, FCU [\ 1] + + + + ] + + [
4|Ground Source Heat Pump 0 0 + + + + o o + 5
5| Weter Source Heat Fump 0 1] 1] ' ' o o o o 2

+ Meets "Should"” Criteria
0 Does Not Meet "Should" Criteria

. Provide existing CUP capacities- Owner

. Analyze existing CUP capacities - Don Harmisberger

. Review weighting of advantages with Owner and enfire team - Don Harrisherger
. Confirm CHW (or final HVAC choice) meets budget - Dustin Smith

. Proceed with /implement CHW (or final HVAC choice) - Don Harrisherger

b

=T




A3 Problem Solving - Structural System Design

A2 No | Theme / Title

Structural System Selection C

5-001 [Element | Date Opened

Structural | Framinz [ 137a010

Customer accepts

Section 1 - Background - Relevance to Project

Comparizon of structural system options to determine which option 15 the most appropriate and efficient for the facility while
meeting project goals of cost, schedule, and aestheties.

Section 2 - Current Condition

Two-story 13,000 5F facility located in San Dhego CA with an open high bay lobby area. A facility of this size and type1s
tvpically constructed of 2 steel frame system due to the many advantages of steel as noted in the followmg sections below. A
comparison analysis with other structural systems will be perfoimed to make sure that advantages from other systems are not
overlocked and properly evaluated.

Section 2 - Carrent Condition - Design

” "Il |||||_||
3

Level 1 Floor Plan

Section 3 - Analysis

Lower Cost

More Flexible (modifications and attachments)
Faster Erection Time

Lighter System

Much More Accommodating in Architectural Design
More Durable Material

Better Sound and Floor Vibration Qualines

Easier Construction

[N

- Shorter Lead Time Required to Erect Superstructure
. Much More Durable Matenal

. Much More Thermal Mass

. Much More (Due to Local 3]
- Much Better Sourd and Floor Vibration Qualities

SHOULD CRITERIA

Structural System Options

Flexibiliy

Section 4 - Unresolved Issues - Identify any problems or constraints that still exist

[Meed 1 analysts to d 1 T steel member sizes to confirm steel optien.

Section § - Recommendations

|Bazed on the cumrent information at hand the option of a steel structural system is recommendad.

Section 6 - Path Forward Follow-up

+ Meets "Should" Criteria
0 Doez Not Meet "Should" Criteria

1.5 1 analysis to di v steel member sizes- Aldrin Ome

2. Confirm structural steel member sizes with budget - Dustin Smith

3. Confirm structural system selection with entive team and approve A3- Aldnn Orue
4. with steal design- Aldrn Orue

Advantage:




“Rainbow” Report

Contract Manager

Contract
. - Manager FFE
# | Pro. |Campus Project Description Project Budget Commitments (o Soft Cost Hard Cost I
a5 of 2011_08_12 AL
201109 02
Miramar | Cafeteria/Bookstore & Student/Campus Center $ 34,519,245 $ 31515776
Miramar | Aviation Maintenance Technology Center $ 10,251,857 $ 8475465
Miramar | Parking Structure #1 & Police/Emergency Center $ 17,848,765 $ 16,608,677
CE | Fire Science / EMT Training Facility $ 13,000,000 $ 1,774,354
City | Science Building $ 54014278 $ 14369196 | =
s
-
=T
=
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San Diego Community College District
Monthly Program A3 Report
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San Diego Community College District
Monthly Program A3 Report
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Value Stream Mapping - Change Order Process

1 Working Day

START

Resolution to

Determine entitlement
Before proceeding
From this point

Old Change Order Process

5 Working Days

Total Process Duration:
67 Working Days
With Negotiation

5 Working Days

CM Creates
RFP;

15 Working Days

Contractor
Issues Price,

15 Working Days

Negotiate

CM Reviews

Issues to
Contractor

5 Working Days

5 Working Days

Price, Issues
COR

CM Creates
i Change Order

1 Working Day

5 Working Days

0 Working Day

5 Working Days

END
1 Working Day

G

5 Working Days




Value Stream Mapping - Change Order Process

1 Working Day 5 Working Days 7 Working Days

START Contractor Issues
CM Requests

T Price, CM Reviews &
Resolution to Pricing from Prepares Change Negotiate
Contractor via Order

Fax/Email

Determine entitlement
Before proceeding
From this point

7 Working Days

1 Working Day

7 Working Days 1 Working Day




BIM Standards

BIM Standards for Architects, 3 /a
Engineers & Contractors '



http://public.sdccdprops-n.com/Design/SDCCD - Building Design Standards/SDCCD BIM Standards Version 2.pdf

Safety - Root Cause Analysis of Repeated Incidents

City College Campus Safety Report - February 2012

Overall Safety Comments Overall Safety Issues

Access/Egress
PPE/ Hazardous %

Fall Protection
27%

Vehicles and
Heavy/Lift
Equipment

13%

General /
Potential
15%

Impalement
7%

Trenches / Excavations

Welding/Cutting Th
0%

Serious
1%

7%



Safety — Root Cause Analysis of Repeated Incidents

Vehicles and HeavyLift
Equipment
10%

General /
Serious Potential
2% 8%

Central Plant lssues e

PPE/ Hazardous

Impalement
10%

renches | Excavations
0%

Weling/Cting
#

General/
Potential
18%

Serious
1%

Heawy/Lift
Equipment
%

Housekeeping
6%

Welding/Cutting
0%

General /
Potential
10%

Science Issues

Impalement
0%




Safety — Root Cause Analysis of Repeated Incidents

= Required fall protection refresher
training

= Enhanced training for spotters

= Enhanced focus on safety culture

TH/s-/s WHY WE WgRK SAFELY
s ™ " | 1 EXE |
n!{& - o

-ﬁlrner"““"‘“wii 3¢ San Die go Commun ty College District
Loving nry Fos Everyaay e Business & Human ities Building
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Hourensou

Award Amount: §40.838.376 Confract Number: 2520
Approved COs: $76.463 Contract Start Date: November 12, 201
Revised Contract Amount: $40 914 841 %o Complete: 43
Inveiced To Date: $19.432.050 Contract Duration: 627 days
Balance: $30.482 791 Onginal Completion: July 31. 2012
Estimated Completion: August 21, 2012

Summary: Crews are working to install concrete walls and columns on level five of the west

fornmwrotk below level five is being removed, and reshonng is being placed subsequently. Ex
of the classroom bnlding on the third level. Installation of perimeter guardrail protection is a

tier 2. west side. of the parking structure on Wednesday, and preparations are being made fo st
Saturday. Framing subcontractor has mobilized and has begun laying out metal stud walls. P
interceptor along 16th street, and our utility subcontractor 1s back onsite tying inte that system.
have concrete pitchers filling in tie holes from the formwork.
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San Diego Community College District
Schedule Performance - Pre-Lean

Traditional Design-Bid-Build

Change Order Rate Project Delay
Average = 10.8% Average = 43.5 Days

— - CM Multi-Prime
Change Order Rate  Project Delay
Average = 7.1% Average = 19.5

Skills Center West City - L-Bldg EastCampu
(CE) (CE) (CITY) Improvement ts
(MESA) (MIRAMAR)

Allied Health Arts/Hbu m/Biz Design Center
(MESA) (MIRAMAR) (MESA)




Schedule Performance




Last Planner® System Principles




Pull Planning Design Phase

l

June July September-October No

-

vempy

August




San Diego Community College District

Pull Planning Workshop




A PROJECT CASE
STUDY WITH

LAST PLANNER®




Project Background




9/14/11




12/8/11




Weekly Work Planning




1/4/12




Lots of Misses and Lack of Coordination




Cramped Space




3/15/12







San Diego Community College District
Pull Planning in Action




November 2012




January 2013




1/28/13




Pull Planning - 6 Week Look-Ahead




5/21/13




Moved WWP to each Floor
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Current Status




Team Comments on Benetfits of Pull Planning




Team “Delta” Comments




METRICS DISCUSSION

©2014 Umstot Project & Facilities Solutions, LLC



Wouldn't It Be Nice If You Could...

60



The Compelling Need for A Different Model

Built Operating
Environment | Budgets

+ 80 percent

(+1.6M (-US$46M)
square feet)

uaosad g1-

61



By the Numbers — The Database

35
COMPLETED
HNONIAGIIN

US$584M
CONTRACT
VALUE

62



Selected Metrics

Lean Principle(s)

Definition of Metric

L[ = 1R ([T OO ET - 1l % of change order costs of
Rates total project construction
costs

(L ET TSN O LIS NIY-I Mol % of change order costs due
O RIS R ERRZY to errors and omissions of
o) llo] (o] [Tl efe] s iU lti [e] s Jl tOtal project construction
costs) costs

Number and % of projects
meeting the original contract
completion date

Project Schedule
Performance

Evaluated
Waste reduction

Waste reduction, collaboration

Waste reduction, flow,
enhanced communication and
collaboration

©2014 Umstot Project & Facilities Solutions, LLC



Selected Metrics

Definition of Metric Lean Principle(s)
Evaluated

Project Target Value Number and % of projects Value generation, waste
Design meeting the published target reduction
budget

Sustainability Value Number and % of projects that Owner-defined value generation
Generation exceeded LEED Silver
certification

Annual Maintenance Annual total maintenance costs Waste reduction, process
Costs divided by the square footage  improvement; value generation
in the portfolio

©2014 Umstot Project & Facilities Solutions, LLC



Methodology

©2014 Umstot Project & Facilities Solutions, LLC



Change Order Rates with/without BIM and Lean

Number| Total
of CO | Omissions| & Omissions

Projects| Rate| CO Rate | Rate/Total
(n) CO Rate

20 773 299 0.33

15 443 188 0.36

©2014 Umstot Project & Facilities Solutions, LLC



Change Order Analysis
-7.73% Total COs

Post-| - 4.43% Total COs
SRl . | 339 RO COs




Interesting Finding

With Lean:
E&O 36% of
COs

Without Lean:
E&O 33% of
COs

68



Change Order Rates — New Construction vs. Renovation

Number of | Total CO Errors & Ratio of Errors &
Projects (n) Rate Omissions CO Omissions Rate /Total
Rate CO Rate

New Construction
Without BIM or Lean

With BIM and Lean

Renovation

Without BIM and
Lean

With BIM and Lean

©2014 Umstot Project & Facilities Solutions, LLC






San Diego CCD Schedule Impacts -
Lean (with BIM) vs. No Lean or BIM (20 projects)

Average Delay (All Contract Types)
Lean w/ BIM: 25 days (n=8)
Pre-Lean w/o BIM: 80 days (n=12)

©2014 Umstot Project & Facilities Solutions, LLC



Public Owner Benefits

Reduced Reduced
Waste in NINEIED]E Total Cost Enhanced

Project Buildings of Value
Delivery Ownership

72



Target Value Design




Target Value Design — Root Cause Analysis

L ac
estl

K of contempora
mating and exclL

trac

project resulted in proj

1eous

Si

es from early pa

target budget

Counter

proj
bud

1t

on of specialty
cipation In

ect exceeding

measure: All subsequent

ects required presentation of

get first

©2014 Umstot Project & Facilities Solutions,
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SDCCD Values




Potential Sustainability Features




Target Costing

Q 11 Projects

83% Met Target Cost; Avg. 7%
Below Target Cost

77



Sustainability as a Core Value
LEED Gold Projects




Value Generation — LEED Certification Level

Number of | Number of Projects % of Projects
Projects | Exceeding LEED Silver | Exceeding LEED Silver
Goal Goal

9 5 55
25 10 40

Direct Contracts with Architect

22 11 50

Target value design with Design-
Builder

12 Z 33

©2014 Umstot Project & Facilities Solutions, LLC



Value Generation — LEED Certification Level

Number of | Number of Number of Number of % of Projects | % of Projects
Projects |Projects (LEED Projects Projects Exceeding Exceeding

(LEED v2) %) Exceeding Exceeding LEED Silver LEED Silver
LEED Silver LEED Silver | Goal (LEED v2) | Goal (LEED v3)
Goal (LEED v2) | Goal (LEED v3)

Without BIM
or Lean 9 0 5 NA 56% NA

With BIM and
Lean

14 14 4 4 29% 29%
Direct
Contract

with

Architect 21 5 9 1 42% 20%
Target value

design with

design-

builder

1 9 0 4 0% 44%
©2014 Umstot Project & Facilities Solutions, LLC



San Diego Community College District (SDCCD)
Potential Cumulative Savings - $25,863,512

Custodial

Custodial Forecast
H/C

FY09

FY10

FY11

FISCA
FY12

L YEAR
FY13

FY14

FY15

FY16

FY 09/10
Avg. Salary

Cust Forecast Salary X CLRLE

S 6,650,098

S 7,769,004

S 8,731,333

S 9,504,832

$ 10,169,255

$ 11,098,158

S 1,227,172

Custodial Adj H/C

82

88

100

122

130

140

147

Custodial Adj Budget FFWEIATLY,

S 4,782,522

S 5,187,077

$ ,878,320

$ 7,150,669

S 7,622,296

S 8,208,826

S 8,597,611

Delta $ 1,601,658

S ,867,576

S 2,581,927

$ 2,853,013

S ,354,162

$ 2,546,959

S ,889,331

S 2,629,561

$

Hold HC Flat u

ntil projection exceeds current HC

Maintenance

Maint Forecast H/C

50

57

64

69

73

79

80

Maint Forecast Salary ERYLEIT

S 3,793,010

S 4,344,262

S 4,857,286

S 5,245,685

$ 5,579,036

S 6,044,656

S 6,108,880

Maintenance Adj H/C

29

32

37

41

45

47

51

52

Maint Adj Salary $ 2,236,355

S 2,465,457

S 2,823,770

$ 3,157,236

S 3,409,695

S 3,626,373

S 3,929,027

S 3,970,772

Delta $ 1,204,191

S 1,327,554

S ,520,492

$ 1,700,050

S 1,835,990

$ 1,952,663

S 2,115,630

S 2,138,108

Hold HC Flat until projection exceeds current HC




Maintenance Costs (2009-2013)

©2014 Umstot Project & Facilities Solutions, LLC



Value as Reduced Maintenance Costs

$3.93/sq ft.

$1.46

83



Benetits to SDCCD Using Lean

SDCCD Metric SDCCD Experience

Reduced waste Total and error & Total change orders reduced from 7.73 to

associated with omission change 4.46% on average; $13.6M estimated savings;

change orders orders as % of total  average cost savings of $900,000 per project

construction cost

[n]e](o)Ts B (e (TN 06 Of projects that Project schedule performance improved using

performance completed within BIM and Lean, but using critical path method

contractual scheduling only 20% of projects completed on

completion date time; this prompted abandonment of CPM
scheduling and requirement to use the Last
Planner® System

Meeting # of projects that met Used target value design to enhance value and

programmatic target value design meet the target budget in 83% of the projects

requirements and budget included in this study

enhancing value with

a constrained budget

©2014 Umstot Project & Facilities Solutions, LLC



Benetits to SDCCD Using Lean

SDCCD Metric SDCCD Experience

Enhanced value # of buildings that Using BIM and Lean improved this by a factor of
I IiTelgMig]gelVo1a M exceeded LEED Silver 45% and using target value design improved this
more sustainable certification by a factor of 100% from projects where none of
buildings these tools were used.

Enhanced value Maintenance cost per Major factor in helping reduce annual square
generation through e[EI=R{e]eli footage maintenance costs from $3.73 to $1.46
lower operational over a 3-year period

and maintenance

costs

©2014 Umstot Project & Facilities Solutions, LLC



US$34.6 Million of Waste Eliminated

US$13.6M Total Savings in
Reduced COs

US$7.7M Total Savings To
Date with TVD

US$13.3M Total Savings
over 3 Years in
Maintenance Costs

86



Assessment of Lean Behaviors at SDCCD

Lean Principles
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SDCCD implemented practices 9 O

Owner Use of Lean Principles v V| v vViviivIvi v Vi v v
Staff Training in Lean Behaviors |v ViV v v vViv| v |V v |v
Required Use of BIM v\ v VI iv|v v V| v V| v
Design Builder Selection Criteria |V |V vViviivIivVIiVIiVIiVIVI v |V Vv v\ v
Value Defined by Stakeholders |V viIv v viivi v v
RFPs Request IPD Behaviors vViviviIivVIivVIiVIVIVIVIVIV|I v (VI VIV IV |V

Reduction in Change Orders 4 v vi|v

Reduction in Errors & Omissions |V [V v v V| v v v
Last Planner® System Required |V [V |V |V [V |V VIV |V |V |V | Vv |V |V |V | V|V
Use of Target Value Design viv vi|v vViivi ivi v viv
LEED-certified sustainablility v 4 vViviv| v v
FM Benchmarking & Goal Setting| v/ |V 4 4 vVivi| v v v\|v
Training FM Staff in Lean ViV IiVIVIV ViivVIVIV IV v vVi|v
Reduction in maintenance costs |/ | v/ vViviiv viviviiv v vi|v

©2014 Umstot Project & Facilities Solutions, LLC



Questions?

David Umstot, PE, CEM Dan Fauchier, CMF
Umstot Project & Facilities Solutions, LLC The Realignment Group
david.umstot@umstotsolutions.com dan@projectrealign.com
619.201.8483 (O) 358.337.4768

www.umstotsolutions.com www.projectrealign.com
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