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Current Trends

m Justification of plant budgets
m Maintenance vs. chargeable projects
m Productivity of labor

m Measurement of results



Key Considerations

= Common vocabulary

m Recognition of institutional/business
environment

m Prioritization of trade activities
m Establish accountability

m Recognize the total cost of
ownership (TCO)



Maintenance Types

m Level | Preventive Maintenance
m Inspections

m Level Il Preventive Maintenance
m Adjustment, testing, invasive

m Level 11l Schedule Maintenance
m Overhaul, and up to 50% components



Other Maintenance
Activities

m UPM — Unplanned Maintenance
m Training — Professional Development

m Good Will — Customer discretionary
work

m Overhead



Staffing Models

m Detailed peer benchmarks
m Supply side determination
®m Demand side determination

m Zero-based build up



Peer Benchmarking

m APPA Is a starting point

m Data collection is difficult
m Data forms
m Lack of urgency
m Accuracy

m Both sides of the equation
m Service standards
m Physical plant uniqueness



Supply-side Staffing

m There Is never enough money
m Fund based accounting

m Delineation of “core” services
m Education of consequences

m Service levels becomes key
m Fire hose approach vs. targeted

B Measurement iIs difficult



Demand Side Determination

m Perceived work load
m Supervisors and trades

m Actual recorded load (CMMS)
m Work orders and annual reports

m Rationalization of load
m Core vs. non-core
= Productivity



Zero-based Model

m Shifts discussion from data to
solution

m Built-in prioritization
m Business rules
m “Mason-jar” effect
m Establishes program
m Actual maintenance activities

m Ultimate accountability



Staff Resource Management

m Trade resource match-up with
proper work scope
m Fencing of resources
m Budgetary
= Organizational
m Professional Development
m 2% allocation
m Organized program



Case Study

m Ohio School Facilities Commission
m Supreme Court Decision on equity
m Result; $26 Billion in const./renov.
m % set aside for maintenance

m Unbiased, factual maintenance budgets
and activities
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Data Gathered
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Results Provided

Web Tool

Maintenance Steps
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Cost Summary Matrix

Maintenance Worksheet

Building area:

Category

Life/Fire Safety
ADAFElevators/Lifts

HVAC Svstems
Building Envelope
Plumbing
Electrical

Misc. Equipment

Interiors

Nite
Structure/Support
Eitchen Eguipment
Total

188,664 sq. ft.

Preventive
Maintenance

Cost $1e
$12,127.23 F0.06
6,292 94 £0.03
16,034 30 F0.08
F10,433.22 F0.06

Unplanned
Repair
Cost ¥
£3.031.81 k002
$1,573.24 §0.01
£8.658 85 k005
£5.425 27 §0.03

£17.940.88 £0.10 §11,302.76 §0.06

£6,040.71 £0.03
£10,092.00 §0.05
F6,327 66 E0.03
F1.002.00 E0.01

£623.50 £0.00
£3,926.73 002

£2,83% 14 fo.02
£5.046.00 §0.03
£3,250.3% fo02
£521.04 E0.00
£374.10 0.00
£1,952.37 F0.01

Category Summcary Casts

Planned Repair

Cost i
F4,286 5350.02
£5,0659850.03

F23. 822098013
£33,795 875018
$13,766.5950.07
73,3353 598038
F0.00F0.00
F76.628. 605041
63,203 7150.34
FO.00F0.00
F0.00F0.00

Total

MMaintenance
Cost N
$19.,445.57 §0.10
$12,932.16 §0.07

Cost

{Capital Renewal

$ire
F0.00F0.00
F0.00%0.00

£48,515.83 £0.26 §18,440.00$0.10

£45.654 37 §0.26
F43,010.25 §0.23
F82,213.44 §0.44
£15,138.00 £0.08
F26,246 65 F0.46
F64.226.75 F0.34

£997 60 F0.01

F0.00%0.00
F0.00F0.00
F0.00F0.00
FO.00E0.00
FO.00E0.00
FO.00E0.00
FO.00E0.00

$5,980.10 $0.03$15,746.67 $0.08
$90,901.79 $0.48 $44,055.95 $0.23$294,002.97%1.56 $428,960.70 $2.27%34,186.67$0.18



; System Type Summary Costs for Mew K-12 FMR in Adena Local School Districk of Ross Counky - Mi

File Edit “iew Fawvorites Tools Help

P Back + = - @ ol | @Search [3&] Favarites @Media @ | %v = -

Address |&] http:/ v, crve,osfc,state,oh, us/FMRdev/systemtype, caizMaintenanceCategories, ID=1&Fmr.ID=141 j P Go | Links >
=
System: Type Summary Costs for New K-12 FMR in Adena Local Scheal Disirict of Rass Coungy
Cost Summary Matrix
Home |[MMBE Cuthine |Eeport Information|Faciity Information| Estunated | sero-Bazed |ERE. Subrmzsions
LaborlEXpendables | setup Ttems | W arranties | Eeports |SIt.-'.EPf—'L Ewaluations
Bottom of page
Eead-only access granted for this FIWE.
New E-12 FME
Life/Fire Safety
Zelect a System Type
Life/Fire Safety
Systers arnd Cast Detoails
System Preventive MMaintenance Costs Unplanned Fepair Costs Planned Repair Total Capital Fenewal
General F10.837.25 Fe. 709 51 B4, 08107517 627 63 F0.00
EKitchen and Lab £1,2858 88 E322. 22 F20547 F£1.816.57 £0.00
Emercency Evewash/Shower F0.00 £0.00 F0.00 F0.00 £0.00
Fire Extinosher F0.00 F0.00 F0.00 F0.00 £0.00
Total $12,126.13 $3,031.53 $4,286.53 519,444 .20 $0.00
Eaclk to Summary of MMaintenance Categories
Sodmmister/Edit TifeiFire Safety
Eegquest FDF of this pace
Baclk to Start
Top of page
Eemon Selection Page
Decigred ad Developed for The Ohio School Facilities Corravicior b
Besource International, Inc., The Quandel Group and Firestone Jarvos Mullin, Inc.
Coments or Suggestions
Suhbinit a bug report
Pleace click on or as close to the problan page ac poscible!
=
2] [ [ | |4 tnternet



3 Component Summary Costs for Mew K-12 FMR in Adena Local School Districk of Ross Counky - Mic

Filz Edit iew Favorites Tools  Help

= Back - = - @ il | @Search [3e] Favorites @Media @ | %v =8

fddress 2:]http:,l',l'www.u:mw.-:usﬁ:.state.u:uh.us,l'FMRu:Iev,l'c-:umpu:unent.-:gi?MaintenanceSystemTypes.ID=2&fmr.ID=141 j nff-)GD Links **

New E-12 FMR
Life/Fire Safety : Kitchen and Lah

Select a Component from the left, or request a new one

Life/Fire Safety

Kiichen and Lab

Componenis and Cast Details
omponent Preventive MMaintenance Unplanned Repair Planned Capital
Costs Costs Hepair Total Renewal
Z1zE Anmualized — MMaintenance Anmialized
MHame  OQuantity Tlits Size Type Hours Matenal bAnnual Cost MWatenal Labor Cost Cost
Eitchen 2 each unit 4172 §72.00  §1,288.88 F205.47 1,454 35 000
Hood
Lab Hood 0 each urit 0 0,00 000 F0.00 000 F0.00
Totals 41.72 $79.00 $19.75 $302.47
Preventive Maintenance Total $1,283.38
TUnplanned Repair Total $322.22
Planmed Repair Total $205.47
Total Maintenance Expense $1,816.57
Capital Renewal Total $0.00
Eack to Summary of Systems in the Life/Fire Safety Category
A dministerEdit Eitchen and Lak
Download/Beauest PDF of thiz page
Baclk to Start
Top of page
Feoon Selection Page
Dresigned and Developed for The Ohio School Facilities Comamision by
Resource International, Inc ﬂTlu: Dmle@. fand Firestone Jaros Mullin, Inc. ;I
ke

Nl - . 00 .



3 Asset Activities For New K-12 FMR in Adena Local School Districk of Ross County - Microsoft T = =] =]

File Edit “iew Fawvorites Tools Help |

=Back ~ = - 2D at | ‘Qhsearch  [E]Favorites  ffMedia ¢4 | Eh S

Address | http:/ v, crve, osfc,state.oh, us/FMRdev/asset cgiPMaintenanceComponents, ID=17&Fmr, ID=141 j P Go | Links >
Asser Activities for New K-12 FMR in Adena Lacal Scheal Districe of Ross County —
Cost Summary Matrix
Home |[MMBE Cuthine |Eeport Information|Faciity Information| Estunated | sero-Bazed |ERE. Subrmzsions
LaborlEXpendables | setup Ttems | W arranties | Eeports |SIt.-'.EPf—'L Ewaluations
Bottom of page
Cate_gury Eead-only access granted for this FIWE.
Life/Fire 5 afetsy
System Type
Eitchien: and Lab New E-12 FLMVME
Component .
Eitchen Hood KltChen Hﬂﬂd
Asset |
-HOOD-1 Preventive Maintenance
Annual
.. Asset Quantity | Annual .
Activity MMan-Hours Frequency (each) Iahor Cost MST::HI
Inspection 1.4% every month 2 £1,037.04 39 50

SPECTAT INSTRUCTIONS:
In general, it 15 recommended that the servicing of these systems be entrusted to
representatives of fire extinguishing installation companies. The worlt required by this
procedure may cause the activation of an alarm andfor a supernsory signal. The
field office manager and control center or fire department that will receive
the alarm or signal must hbe notified prior to start of work. “When replacemment
cyhnders are receved from supplier, checlo that hydrostatic test date 15 current.
STEPS:
1. Check each cylinder for the date of the last hydrostatic test (all dates are stamped on
cyhnder).
2. Eeplace those cylinders for which the elapsed time excesds:
a Catbon diczde - 12 vears
b Halon - 20 years
c. Dy Chermical - 12 years
3. Weigh or checl pressure on remaining cylinders. Eeplace if

a Carbon dicsade - weight loss 12 10% or greater.
b TTalewn  cresicdid Tame e S04 ca cee ko e i ansem e mrases Tome Codissebe d P fosmn eadaea’ hd

| Done Inkernet
2] [ [ [



3 Asset Activities For New K-12 FMR in Adena Local School District of Ross County - Microsoft Inter

File Edit “iew Fawvorites Tools Help

=Back ~ = - 2D at | ‘Qhsearch  [E]Favorites  ffMedia ¢4 | Eh S

Oddress

Eﬂ hikbpe ! P, criw, osFo, skate, oh, usFMR dew) asset, cgirMaintenance”omponents, ID=17&Fmr . ID=141

. Checl the entire piping system (mcluding cylinders) for leaks, obstructions, physical

. For all systems, test (and clean ' necessary) all mechanical, manual, and automatic

&.

T IOl - wWiolgllh IJoo Io -0 O 2Iealcl UL T PICoo e I0os oot O LT CCII el AL =]
1z 10%0 or greater.

c. Dy Chemical - weight loss in gas expellant cyvhnder exceeds acceptable Lt on
systetn (or the cylinder) or if pressure gauge indicates "inoperable” range.

damage, and proper support. Exarmine all nozzles to msure they are properly
positioned, clean, and not clogged. Eeplace of repair as necessary. Eeplace seals on
all systems. For dry chemical systems, checlt dry chermicals in storage contaner(s) to
be sure they are free flowing and without lumps (this does not apply to stored
pressure systems). Eeplace old chermcal agent every 12 vears or eatlier if necessary
by annual inspection. Eeplace all fusible alloy type fixed temperature elements (fasible
linlcs).

detection equipment and actuating dewices according to manufacturer's instructions.
Eeplace or repair those welding unsatisfactory performance.

For all systerns, test ("div run trip test) the system in accordance with the
matmfacturer's instructons.

7. Check for proper operation of all alarms and signals at the fire alarm control panel.
8. Eestore system to "ready” status and record data on systerm tag,
Inspection 1.4% every half-vear 2
STEPS:
1. Check and clean grease off of duct interors at connections to the hood.
2. Check and clean grease from duct mteriors at access panels,
3. Check access panels for tight seal to prevent air lealkes and for grease lealcs. Clean,
reparr, and tighten seals as required.
4. Check and clean grease from all wsible and accessible duct seams or joints.
3. Check hood exhaust fans for grease including exterior surfaces, fan housing, blades
and protective gnlls or screens. Clean as required.
&. Check and clean bulding swrfaces at the discharge end of the exhaust duct or exhaust
fan housing,
7. Eemove grease from mtenor surfaces of exhaust svstem ducts, mcluding but not

$172.84 $29.50|

lirruted to horizontal and vertical shafts, fan and fan housing, and fan motor exterior

(fan motor interior excluded).

T o A T e 2 |

[ [ | |4 tnternet



3 Asset Activities For New K-12 FMR in Adena Local School Districk of Ross County - Microsoft T = =] =]

File Edit “iew Fawvorites Tools Help |
$=Back ~ = - (£ ol | ‘Qhsearch  [E]Favorites  ffMedia ¢4 | Eh S
Address | http:/ v, crve, osfc,state.oh, us/FMRdev/asset cgiPMaintenanceComponents, ID=17&Fmr, ID=141 j P Go | Links >
5. Check hood exhaust fans for grease mchiding exterior surfaces, fan housing, blades ]
and protective gnlls or screens. Clean as required.
6. Check and clean building surfaces at the discharge end of the exhaust duct or exhaust
tan housing.
7. Eemove grease from mtenior surfaces of exhaust svstem ducts, mcluding but not
lirrute d to horizontal and vertical shafts, fan and fan housing, and fan motor exterior
{fan motor mtenor excluded).
Planned Repair
. . Asse_t o Annualized
Actvity MMan-Hours Fregquency Cost Quantity | Labor Cost
(each) Cost
[Replace Kitchen Fire Hood 2667 every 10 years Fa50.00 2 F15.47 F120.00
s TEPS:
1. Loclkout and Tagout disconnect.
2. Eemove existing Fan urit.
3. Install new Fan urat.
4. Check rotation.
3. Eeturn systetn to normal.
Capital Renewal
Activity Fregquency Cost ASSE:E?EE?HUW S::’::Ie'i
Replacement of HOOD-1 every 10 years Fo.00 2 000
Bacl: to Summary of Components for Life/Fire Safety: Eitchen and I.ab
A drmsterEdit Eitchen Haood
EBacl: to Start
Download/Beaquest PDF of thiz page
Top of page
Fegion Selection Page =
Dresipried and Developed for The Ohio School Facilities Comoricior b LI
Pacnusra Trdarsntinsal Tae Tha Maandal Henamnm e A Fasracinsma Tazsne ATallize Taes
.é] hkkp: f fwavave, crve, osFe, skake.oh, usfFMRdey fcomponent . cgivMaintenanceSystemTypes, ID=2&Fmr . ID=141 l_ l_ l_ |ﬂ Internet




Full-Time Employees

{Category Direct Lahor Direct Overhead| G & A [Profit % |Total %o Total Rate
Life/Fire Safety F15.00 33.2% | 60.0% 0.0%| 93.3% F25.00
ADAFlevators/Lifts F38.50 33300244 6% 15.0%| 292.9%|  F151.28
HVAC Systems F15.00 33.3% 60.0% 0.0%| 933% F25.00
Building Envelope F15.00 33.2% 60.0% 0.0%| 9372% Fas.00
Plumbmng F15.00 33.2% | 60.0% 0.0%| 93.3% F25.00
Electrical F15.00 33.3% 60.0% 0.0%| 93.3% F25.00
Mize. Equipment F15.00 33.3% 60.0% 0.0%| 933% F25.00
Tnteriors 1500 33.3% 60.0% 0.0%| 933% F25.00
Site F15.00 33.2% 60.0% 0.0%| 9372% Fas.00
Structure/Support F15.00 33.2% | 60.0% 0.0%| 93.3% F25.00
Eitchen Equipment F15.00 33.3%)| 60.0% 0.0%| 93.3% F25.00

Lahor Factors

based on a 2,080 man-howr year

Hours

Holiday /

Vacation / Sick

Training

Administrative

Other

Total Actual Work Hours per FTE

2,080

Zero-Based Lahor Estimate

Hours Right-sourced Hours FTEs
Preventive Maintenance | 2,203 — 1.1
Unplanned Repair 1,061 —| 0.5
Planned Repair 1,406 —| 07
Total 4,671 0 22




Emerson College — Case
Study

m Issues

m Changing from predominately re-used
brownstones in the Backbay area to
mid-rise office buildings, both old and
new.

m Review right-sourcing mix.
m Features

m High customer service focus on
preventive maintenance/delivery
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Building
180 Tremont
216 Tremont
219 Tremont
10 Boylston (PPC)
80 Boylston
120 Boylston
Piano Row
420 Boylston
6 Arlington
132-134 Beacon
126-130 Beacon
100 Beacon
96 Beacon
67-69 Brimmer
647A Summer St
Totals

Toilets
56
30
30
48

161
42

19
19

38

449

Urinals
14
8
15
11
36
5

93

Other
Fire
Slop  Drinking ~ Water Sprinklers Backflow Grease
Sinks 'Showers Tubs  Sinks Fountains Heaters (per ksf) Preventer Traps
56 9 14 1 97 1
24 7 9 1 45 1
20 2 15 1 25 1
70 10 16 20 78 1
163 132 12 22 12 1 217 1 4
31 4 10 20 172 1
18 15 10 1 37 1 1
19 13 4 1 19
40 31 6 10 10 1 44 1
7 1 4 1 15 1
448 201 26 76 88 48 749 10 5



/BB

Operable Windows and Doors
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11
12
13
14
15

Building
180 Tremont
216 Tremont
219 Tremont
10 Boylston (PPC)
80 Boylston
120 Boylston
Piano Row

420 Boylston
6 Arlington/O

Marlborough
132-134 Beacon
126-130 Beacon
100 Beacon

96 Beacon

69 Brimmer
B64-4A-Summer-St.

Totals

Est. Doors
1,030

190

110

330
1,400

720

960

200
100

270
80

5390

Stair Doors

28
18
25
20
48
20
28

20

20

243

Roll-up Doors

0]

R PR WRO

o

© O

Est. Oper.
Window s

0)

288

)

0)
1,200
750
500

150
100

150
50

3188

Other

Roof

Inspections

(sf)
6,929.93
5,043.11
12,743.50

7,800.00
18,073.08
21,476.75
13,214.29

3,748.30
4,776.50

4,416.50
3,819.00

102,040.96
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Elevatory Inventory
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9
10
11
12
13
14
15

Building

180 Tremont

216 Tremont

219 Tremont

10 Boylston (PPC)
80 Boylston

120 Boylston
Piano Row

420 Boylston

6 Arlington/O
Marlborough
132-134 Beacon
126-130 Beacon
100 Beacon

96 Beacon

69 Brimmer

647A Summer St.

Elevators
Freight/
Passenger Senvice Lifts

3 1
2 1
6 2 1
3 1

1 1

1

1 1

1

26



The Build-up Process

m Straight square foot modeling isn’t
accurate enough

m Whitestone has models but they
don’t fit all buildings or cases

m Solution iIs a hybrid of model and
detailed survey



Whitestone Data

Clay Brick, Exterior,
B2010 1st Fl

Clay Brick, Exterior,
B2010 2nd Fl

Clay Brick, Exterior,
B2010 3rd Fl

CBE1l

CBEZ2

CBE3

Clean & Reseal Clay Brick
Exterior SF

Clean & Reseal Clay Brick
Exterior SF

Clean & Reseal Clay Brick
Exterior SF




Whitestone data (cont.)

Clay Brick, Exterior, 1st Fl 0.032 0.27
Clay Brick, Exterior, 2nd Fl 0.0408 0.27

Clay Brick, Exterior, 3rd Fl 0.0496 0.27

10

10

10



Modeling steps

m Utilize Whitestone model (1 of 50)

m Scale (up or down) to match
building

m Adjust modeled guantities against
known guantities

m Re-compute labor hours and
materials



Some next steps

® Predictive measures

m Value engineering

m Total Cost of Ownership
m Benchmarking



Questions

Adams Consulting Group
4060 Peachtree Road, Suite D201
Atlanta, Georgia 30319
888-887-9995
Www.adams-grp.com
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