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As Director of Client Relations, Business Development & Marketing | have been blessed to
become a part of the CEPro Inc. team whose business offering serves Healthcare, Laboratory and

Cleanroom cntical environments compliance to ensure safety, productivity and clients
mission/vision.
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The Affordable Care Act
Why Focus on Hospital Acquired Conditions?
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There were an estimated About 1 in 25
722,000 HAls hospital patients
in U.S. Acute-Care Hospitals has at least one healthcare-
in 2011. associated infection.

: k -
About 75,000 hospital More than half
patients with HAIS died of all HAIS occurred outside of

: : L8 P the intensive care unit.
during their hospitalizations.



Percent of CMS Dollars at Stake by FY 2017

Readmission |

Value Basedé Reduction éHeaIthcareAcquired
Purchasing | Program | Condition Program

1%

2'% 3 %

...."an evolving landscape of healthcare that includes, among other changes, the
institution of the Affordable Care Act, fluctuations in Medicare and Medicaid
reimbursement, and the adoption of risk-based contracting.”

The Adwvisory Board Company, Healthcare Industry Commitiee. Hospital Valee-Based Purchasing. C-Suite Cheat Sheet Senes. August 2013,
The Advisory Board Company, Healthcare Indusiry Commiftee. Hospital Readmissions Reduction Program. C-Suite Cheat Sheet Seres. August 2013,
The Advisory Boand Company, Healthcare Industry Committes. Hospital-Acquired Condition Reduction Program. C-Sauite Cheat Sheet Senes. Auguest 2013,



Infectious Disease Prevention
Financial Implications

m) National Institutes of Health
Turning Discovery Into Health

PMC PubReader
— PMC is a free full-text archive of biomedical and life sciences journal literature at A whole new way
the U.S. National Institutes of Health's National Library of Medicine (NIH/NLM). to read scientific
literature of "
PubMed Central

CMS Changes in Reimbursement for HAls

The Centers for Medicare and Medicaid Services (CMS) promulgated regulations commencing
October 1, 2008, which deny payment for selected conditions occurring during the hospital stay
and are not present on admission. The new CMS policy involve healthcare-associated infections
(HAIs), which are a common expensive, and often preventable cause of inpatient morbidity and
mortality. Approximately 2 million patients per year develop HAls, or about 5% of acute hospital
admissions. The last decade alone has seen an estimated 36% increase in HAls. The estimated
100,000 deaths per year associated with HAls rank this as the sixth leading cause of death in the
United States. In a recent study capturing additional underlying expenses, the excess hospital cost
of HAIs across the nation was estimated to be between 28 and 45 billion dollars annually.

$35B divided by ~ 5,000 hospitals = S$7M per year per hospital!
..... times how many hospitals in your system?



Immuno-suppression,

, patient conditions

Education

Infection Control

Prolonged and
inappropriate use of
invasive devices and

antibiotics

Population

Cause’s of HAl’s

Geographic

o

Environmental

Guidelines, standards and

Equipment policy

Human Resources



THE DIRECT MEDICAL COSTS OF

Healthcare-Associated Infections in U.S. Hospitals

and the Benefits of Prevention

~ Description:
"This report uses results from the published medical and economic literature to provide a range
of estimates for the annual direct hospital cost of treating healthcare-associated infections
(HAIs) in the United States. Applying two different Consumer Price Index (CPI) adjustments to
account for the rate of inflation in hospital resource prices, the overall annual direct medical
costs of HAI to U.S. hospitals ranges from $28.4 to $33.8 billion (after adjusting to 2007 dollars
using the CPI for all urban consumers) and $35.7 billion to $45 billion (after adjusting to 2007
dollars using the CPI for inpatient hospital services). After adjusting for the range of
effectiveness of possible infection control interventions, the benefits of prevention range from a
low of $5.7 to $6.8 billion (20 percent of infections preventable, CPI for all urban consumers) to
a high of $25.0 to $31.5 billion (70 percent of infections preventable, CPI for inpatient hospital
services)." - summary

| B y |

C Centers for Disease Control and Prevention

' c e DT 24/7: Soving Lives, Protecting People™
’ Healthcare-associated Infections

Steps can be taken to control and prevent HAls in a variety of settings. Research shows that when healthcare facilities, care teams, and individual doctors

and nurses, are aware of infection problems and take specific steps to prevent them. rates of some targeted HAls (e.g, CLABSI) can decrease by more than

70 percent. Preventing HA&s is possible, but it will take a conscious effort of everyone-clinicians, healthcare facilities and systems, public health, quality

improvement groups, and the federal government-working together toward improving care, protecting patients, and saving lives.



Infectious Disease Prevention

v Airborne/Environment Compliance Strategy Benefits

= Decreased Healthcare Associated Conditions

= Maintain high level of Patient Quality care

* Increased Healthcare Worker Safety

= Maintain Revenues/Low Investment/High Return

= Clinical alighment

= Reduction of operational costs with increased
efficiencies

= Standardized Quality Control Process & Reporting

= Job security and satisfaction

- i
Critlcal Environments Prolessional:/ Y.



CEPro, Inc.

Critical Environments Professionals

Healthcare

* Environmental Infection Prevention/Control Compliance
e Lab and Cleanroom contamination prevention




TR OGRS NG L A A L
Developing a Comprehensive “Environmental Compliance
Infection & Quality Control" Strategy

I R A O NN . W
N Trainmg and Collaboration — Senior Leadership Sponsor recommended

| » |P/CRisk Assessment & Inventory
> v' Team Assignment

v" Identification of Critical Function Space & Systems
v" EOC Virtual Tour

* Compliance Testing
v' Testing Scope & Baseline Agreement

v Scheduling
v"  Quality Management Toolset

* Correction of Deficiencies
v'  Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
Re-Balancing
Calibration of Automation/Temperature & Vent Controls
Design/Budget/Build
New Construction/Renovation - ICRA Process Support
Energy Efficiency Focused
Continuous Commissioning

SANENENRNRN

* Closing the Loops
v' Documentation - Hard Copy and/or On-Line/Cloud based Technology Database

v Process Review
v" Success Metrics documented

* Low Investment, High Return
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S:/Organizational Chart: March 2007




@SHE > Letter from the President

missions are supported with facilities that exceed expectations. To meet these demands,
we must prepare ourselves both technically and professionally.

The first step is to define our responsibilities with respect to the executive team’s
expectations. Understanding the desired future state and the resources required to meet these
needs is the pathway to higher achievement.

C-Suite expectations have become more challenging over time.

A s health facility professionals, we have a responsibility to ensure our organizations’

IV Clinical engineering
! Codes and requlations

BB
5

Mark A. Kenneday; [¥] Emergency management
MBA, CHFM, FASHE

ASHE President V] Environmental services
¥ Financial management
2 Grounds
VI Life safety
¥l Operations and maintenance
] Performance improvement
¥ Planning, design, and

construction

] Real estate management
V] Security
V1 Utilities




Healthcare Infection Control/Prevention

Infection
Control.
‘I Prevention.
Certified.




C. @ Centers for Disease Control and Prevention
el CDC 24/7: Saving Lives. Protecting People.™

Healthcare
Engineers
Society of
Northern
IMinois

III F G I 807 THE AMERICAN INSTITUTE
== OF ARCHITECTS

FACILITY GUIDELINES INSTITUTE

= E ' American Society of
Health-System Pharmacists’
TOGETHER WE MAKE A GREAT TEAM

/re mlc ‘&J,.’J eadir 17 know f.f,fffi Prev enting mf ction. —ﬂ-

Association for Professionals in Infection Control and Epidemiology

erican Hospital Associations

o

—N

“%

\

-»
C'EPro Inc. =
Critical Environments Professionals g frﬂ’p




CEPro, Inc. =
Critical Environments Professionals _# i

[\ Northwestern(i) Presence Health' Sl (MR 2502

M ed | Cl ne Tnda],r counts. Changing medicine, For good,
% :ﬂ: Advocate Health Care
U.S. Department .« :
of Veterans Affairs \( )./ Tr|n|ty HeOIth
““““““ " tenét  WEISS

EDWARD 55 Franciscan Loretto MERCY

ST. JAMES HEALTH Hospital Mincy HosPrraL & Mibicar CanTix
Z Adventist

iSINAI 710/ e

Mount Sinai Hospital Northwest
Community

/N RUSH UNIVERSITY Healthcare
J/ MEDICAL CENTER

CardinalHealth



2014 FGI Guidelines
F G I Update Series

FACILITY GUIDELINES INSTITUTE

FGI Guidelines Update #1 July 11, 2013

Designing for Safety
Ellen Taylor, AIA, MBA, EDAC

In 2010 one of the topics introduced to the Guidelines for Design and Construction of Health
Care Facilities was a patient safety risk assessment. However, as a brief section in the appendix,
this assessment was not a requirement. In 2014 the Guidelines will require a safety risk
assessment (SRA) that includes an overarching risk identification process, with considerations
for infection control, patient handling, falls, medication safety, psychiatric injury, immobility,
and security. This requirement (and related recommendations) 1s included in Part 1 of the
Guidelines (Planning, Design, Construction, and Commissioning) with additional requirements
and recommendations specific to facility types in Part 2 (Hospitals) and Part 3 (Outpatient
Facilities). The purpose of the SRA requirement is to help foster a proactive approach to patient
and caregiver safety by mitigating risks from the physical environment that could directly or
indirectly contribute to harm.




INSTRUCTIONS: Evaluate every potential eventin each ofthethree categores of probabili

|Infection Control Risk Assessment

v [zzues to consider for probability include, but are not limited to: Known risk, Historical data and Nationa! Healthcare Safety Network
»  [zzues to consider for risk include, but are not imited to: Threatto e andfor health, Disruption of services, Damagefaiure possibiities, Loss of community
trust, Financial impact, and Legal issues.

s |zsues o consider for preparedness include, but are not imited to. Status of current plans, Training stalus, Infection Control resources.

_risk, and preparedness. Addadditional events as necessary.

Multiply the ratings for each eventinthe area of probability, risk and preparedness. Thetotal values, in descending order, will represent the events mostin
need of organization focus and resources for planning. Determine a value below which noactionis necessary.
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Accreditation & Certification documentation

HFA

Healthcare Faciliies Accreditation Program

/" The Joint Commission
AAAAHC

ACCREDITATION ASSOCIATION
for AMBULATORY HEALTH CARE, IN(

ACCREDITATION ASSOCIATION FOR

HOSPITALS/ HEALTH SYSTEMS

....... accreditation and certification is recognized nationwide as a symbol of
quality that reflects an organization’s commitment to meeting certain
performance standards

..... improve health care for the public, in collaboration with other
stakeholders, by evaluating health care organizations and inspiring them to
excel in providing safe and effective care of the highest quality and value.

CMS.gov

Centers for Medicare & Medicaid Services




Up to
#2

Top 10 Deficiencies found:

1/1/2014 —
tandard Standard Topic 7/1/2014
Non-Compliance
EC.02.05.01 Utility System Risks 53%
LS.02.01.20 Means of Egress 92%
EC.02.06.01 Built Environment 91%
EC.02.03.05 Fire Safety Systems 90%
1C.02.02.01 Infection Control 20%
LS.02.01.10 General Requirements 49%
RC.01.01.01 Record of Care 49%
LS.02.01.30 Protection 46%
LS.02.01.35 Extinguishment 44%
EC.02.02.01 HazMat & Waste 36%

PP The Joint Commission

Engineering Department 2014- 3
Up 10% from last year

@ Copynght, The Jaint Commissian



EC.02.06.01 EP 13

P EP 13 The organization maintains ventilation,
temperature and humidity levels suitable for the care,

treatment and services provided

= Ventilation:
* i.e. doors held open by air pressure; odors
= Temperature:
* Hot / Cold calls
 Humidity
* Primary concern is for areas >60%RH
o Mold growth is possible

P EP 20 Patient care areas are clean and free of offensive
odors

PP The Joint Commission Engineering Department 2014- 12

@ Copynght, The Jaint Commission



#4 EC.02.05.01 EP6

' ¥ Ventilation system is unable to provide appropriate
pressure relationships, air-exchange rates and filtration

efficiencies
3 Specific areas lack

= negative or positive pressures in relationship to
adjacent areas

* i.e. Endoscopy Processing Room should be
negative to the egress corridor

= the correct number of air changes per hour
= Improper filtration
« MERV = minimum efficiency reporting value

Wi The Joint Commission Department of Engineering 2014-7

© Copyright, The Jaint Cammission



Infection Transmission
Routes

e Airborne
e Surfaces
 \Water

Drn

Healthcare facilities are very complex and evolving!




Pathways of Airborne Pathogens

VIRUSES Respiratory pathogens BACTERIA Opportunistic pathogens Fungt

(MODE)
Direct contact -Aitborne Airborne Direct contact
. Inhalation . o
U \L e U U ﬂ U
Surface Wtrustin Surgical Site Surgical Surface
equipment Equipment
73 o U I
s !!"' gé o\--n.‘:; ..... '~ § é
z' it it i
Reaero- _,‘g f, i Reaero-
solization - - - Jl.| solization
I {/ \/ \V4 U
Patient (or worker) Patient

Aerobiological Engineering Handbook — Kowalski, Ch 31, figure 31.6
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How far can Airborne Viruses Travel?

Large/Small Droplets  Droplet Nuclei

1. Coughing 1-5 feet 160+ feet
2. Sneezing 8-15 feet 160+ feet
3. Singing, Talking 1-3 feet 160+ feet
4. Mouth Breathing 1-3 feet 160+ feet
5. Diarrhea* 5 feet+ 160+ feet

*As a Result of Toilet Water Aerosolization and Mechanical Fan
Dispersion into outdoor air (2003 Hong Kong SARS Virus Epidemic)

Virus Transmission in Indoor Air - Steven Welty CAFS, CIE, LEED AP




AIR IMPURITIES CAN TRAVEL
GREAT DISTANCES

CDC — Airborne

Y V& - o‘°.... .o“: ..o.‘
R PAE Yy e e "y 8 s _*Infectious Droplet Nuclei ..‘. "o
- ..:. o.c°..‘:....o.
g .. 9
o o9 * W * . Droplettransmission
s "
e .. o Small Infectious Droplets
Large Infectious Droplets . ....
L o - ® ®
- .. -
LY - e o *
2.2 8 8 22 0 0
1-3 Feet 3 -5 Feet 5 -160+ Feet

Virus Transmission in Indoor Air - Steven Welty CAFS, CIE, LEED AP



WL W e NN L AN U
Developing a Comprehensive “Environmental Compliance

Infection & Quality Control" Strategy
* T U A TR RN IS, W 1
* Training and Collaboratian =Sanigr |l eadership Sponsor recommended

IP/C Risk Assessment & Inventory
v' Team Assignment

v" Identification of Critical Function Space & Systems
v" EOC Virtual Tour

* Compliance Testing
v' Testing Scope & Baseline Agreement - PASS/FAIL criteria!!!

v Scheduling
v"  Quality Management Toolset

* Correction of Deficiencies
v'  Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
Re-Balancing
Calibration of Automation/Temperature & Vent Controls
Design/Budget/Build
New Construction/Renovation - ICRA Process Support
Energy Efficiency Focused
Continuous Commissioning

SANENENRNRN

* Closing the Loops
v' Documentation - Hard Copy and/or On-Line/Cloud based Technology Database

v Process Review
v" Success Metrics documented

* Low Investment, High Return




@ The Solution

Conducting Inspections
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Improvement

Staff Development

Environment of Care
Virtual Tour

Room and Systems
Inventory

Risk Assessment




Tl be happy to give you innovative thinking. What are the guidelines?”



Standards & Compliance

22, THE AMERICAN INSTITUTE
FACILITY GUIDELINES INSTITUTE s OF ARCHITECTS

@ pmerican Natiop,,
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American Society of Heating, Refrigerating American Society for Healthcare Engineering
and Air-Conditioning Engineers, Inc. B T

The Guidelines documents began as General Standards published in the Federal Register on February 14, 1947, as part of the implementing
regulations for the Hill-Burton program. The FGI Guidelines for Design and Construction of Hospitals and Outpatient Facilities recommends
minimum program, space, risk assessment, infection prevention, architectural detail, and surface and furnishing needs for clinical and

support areas of hospitals, rehabilitation facilities, and ambulatory care facilities. The document also addresses minimum engineering design
criteria for plumbing, electrical, and heating, ventilation, and air-conditioning (HVAC) systems, the latter by incorporating ANSI/ASHRAE/ASHE
Standard 170: Ventilation of Health Care Facilities. The Joint Commission, many federal agencies, and authorities in 42 states use

the Guidelines either as a code or a reference standard when reviewing, approving, and financing plans; surveyin

licensing, certifying, or
accrediting facilities; or developing their own codes.




Certification/Compliance...

measureable, sustainable, authoritative...

CEI"ti'fy W)l wverb ‘'sor-ts-fi\
: to say officially that something is true, correct, or genuine

: to say officially that something or someone has met
certain standards or requirements

: to say officially that someone is insane and in need of
treatment

com-pli-ance W)l noun ‘kem-pli-sn(t)s

: the act or process of doing what you have been asked or
ordered to do : the act or process of complying

Full Definition of COMPLIANCE Wcite! 9+

1 a: the act or process of complying to a desire, demand,
proposal, or regimen or to coercion

b : conformity in fulfilling official requirements

AN ENCYCLOPEDIA
BRITANNICA COMPANY

CEPro knows: Standards & Compliance

m F Gl w THE AMERICAN INSTITUTE
=

“=< OF ARCHITECTS

P

FACILITY GUIDELINES INSTITUTE

(AsHE,

Amaerican Society of Heating, Refrigerating American Society for Healthcare Engincering
and Alr-Conditioning Engineers, Ine. of the American lospital Asocgon

The Guidetnes documents began as General Stendards published in the Federel Register on February 14, 1847, a5 part of the implementing
regulations for the Hill-Burton program. The FGI Guidelines for Design and Construction of Hospitels ond Qutpotient Focilities recommends
minimum program, space risk assessment, infection prevention, architectural detsil _and surface and furnishing needs for clinical and
support areas of hospitals, rehabilitation facilities, and ambulatory care fadilities. The document also addresses mnimum ensinserine design
criteria for plumbing, electrical, and heating, ventilation, and air-conditioning {HYAC) systems, the latter by incorporating ANSFASHRAE/ASHE

sccrediting facilities; or developing their own codes.

NEEB
www.nebb.org! =
The Mational Environmental Balancing Bureau was created in 1971 to train at
members at high quality in commissioning, ventilating, adjusting and balancing



Guidelines

FOR DESIGN AND CONSTRUCTION OF

Hospitals and
Outpatient Facilitjes

The Facility Guidelines Institute

SuUui\=22 W\

e
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2014 edition

\_E /@
Includes ANSI/ASHRAE/ASHE
Standard 170-2013:
Ventilation of o

Health Care Facilities

LLFGI
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TABLE 7-1 Design Parameters
Fl'm mn'-"- h A b B ol i D e
TABLE 7-1 Design Parameters

Pressare

ANl Room Adr

TABLET-1 Design Parameters

Alr Recirenlated

All Rsom Afr

Pressure Air Recirenluted
Fuactlen of fpacs Helationship o~ Minimem — Minimom Exhausied by Bisans of RH (K}, Design Temperature (I,
Adjacent Areas  Outdosr ach — Total ach Drectly ) Reom Usits () %o “FreC
n) o Orwtdoors (j)
Fwaminadiom rmm MR I ® MR MR mae G TO-TH2-24
Medicstion room Paogitive 2 4 HWR NR max i T0-T5021-24
Endascopy Positive 2 15 MR Mo H-60 GE-THM-23
Endoscap: cleaning Wegative 1 o s Mo MR HR
Treatmient room MR 2 [ WR NER max G0 F0-7521-24
Hydrotheragy Negative 2 [ NR KR NR T-B022-27
Phywical theragry Negative 2 [ MR NER Max 65 T2-BIVE2-27
STERTLIZING
Suerilizer equipment roam Megalive NR 10 Tes it NR NR
CENTRAL MEDICAL AND SURGICAL SUPFLY
Sotled or decontamination room Negative 2 [ Yes Na M TR 26
Clean workroom Positive 2 4 NER Mo max i TI-TRA2-
Sterile storage Pogitive 2 4 NR NE s G0 TI=TR X216
SERVICE
Food prepanstion center (i) HNER 2 m WR No MR TI-TRI2-26
‘Warewashing Tegative NR i Tes i MR MR
Drigtary stonage N/R NR 2 MR Ma MR T2-THI21-26
Lsundry, general Negative 2 1o Tes Mo MR MR
Sailed linen sorting and storage Negative MR 1 Ves Mo NR R
Clean linen storage Positive HR 2 NR NR i TI-TRAI2-26
Linen and trash chute room KNagative NR 1mn Ves Mo N N
Bedpam room Miepative NR 0 Ves Mo MR MR
Bathroom MNagative HR 10 Yes N NR T-TRA2-26
Janitaor's closet TNegative HR 1 Tes HNo NR NER
SUPPORT SPACE
Boiled workeoom or soiled bolding TMiegative a Ves Mo MR MR
Clean wordcroom ar clean bolding Positive 1 4 R NIk NR NR
Hazardoes material siorage Wegative 2 in Tes Hin N MR

———f



Environment of Care — Space

Inventory & Testing Criteria

Alignment

Critical

I o
RS S
—

CEPro, Inc. =

Environments Professionals

Base Certification Services (1) Enhanced Certification Services (1)
Function Epace Department{Group Bty Cl::lgresf Pressare | Directional cl‘:::;-s:‘::s Obserration DE‘::::‘::’ "o';;:’l?:;.s C?::err l]p"e‘::l_)le Labeling :t:-:::nl Temp Humidity cliloor lFlo‘"
Hour Airflow Monitoring Cycling]) window Yindows ¥ b ayont
oR Zurgical Critical Care 12 - - - - - - - L] L] - - -
Labor & Delivery! C-Saction ZFurgical Critical Care 3 - - - - - - - L] L] - L] L]
Ererile Storage Furgical Critical Care 2 - - - - - - - - - -
Conkaminated Storage Zurgical Critical Care 3 - - - - - - - - -
Gl Endoscopy Zurgical Critical Care 1 - - - - - - - - - -
Mewbarn 121 Zurgical Critical Care 2 - - - - - - L] L] L]
“wound 1L [burn unit) Zurgical Critical Care 1 - - - - - - L] L] L]
Icy ZFurgical Critical Care & - - - - - - L] L] L]
ER Zurgical Critical Care 4 - - - - - - - - -
ER decontamination [2] Zurgical Critical Care 1 - - - - - - - - -
Medicall Anesthesia Gas storage Zurgical Critical Care 2 - - - - - - L] L] L]
Eyz Surgery Zurgical Critical Care 2 - - - - - - - - - -
Other Zurgical Critical Care 4 - - - - - - - L] L] L]
AlIR Inpaticnt Mursing 21 - - - - - - - - - - - - - -
Immuncsuppressian Inpaticnt Murzing 1 - - - - - - - - - -
Pratective Enviranment PE room Inpaticnt Mursing 1 - - - - - - - - - -
DOther Inpaticnt Murzing 2 - - - - - - - - -
Muc MWed Fadiclogy 2 - - - - - - - - - -
Interventional Radiology Fadiclogy 1 - - - - - - - - - -
OR X-Ray Radialogy - - - - - - - - - -
Cath Lab Radiclogy 4 - - - - - - - - - -
Other Radiclagy 4 - - - - - - - - - -
Labs Dizgneastic andTrutmt.:nt & - - - - - - - - -




Floor plans with highlighted critical rooms
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58 rooms

CEPro, Inc.

Critical Environments Professionals




Identify Ventilation Systems Critical Failure points

* Filtration

* Duct cleanliness

* Balancing dampers
* Duct lining

* Flow/Diffusers
 Controls/BAS

* Doors/Ceilings

* Processes

CONTROL DAMPER —*;/? HEPA FILTER
7 :
. [ A_ «— CONTROL DAMPER
[
o 7, \
4 S N\ EXHAUST AIR
o N 3
(4 /7
% 7

7
ANTE ROOM
ISOLATION ROOM :



Identify Ventilation Systems Critical Failure points:

Literally close to a HUNDRED
failure points, in your systems &
spaces, that could lead to increased
risk of infection!...without knowing

about the failures....



Forces Acting on a Sail

Resultant Force
\\K}& lawr Pressure
\' T ——

I—Iigh Pressure

figure 10

PHYSICS

Direction of
air moving
past gail

zource: adapted from; kittp:rzo union wisc eduMoofersizailing himl
http:iftheamya.org/hintsisailmanualiimagesiforces. gif
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AERODYNAMIC FORCE
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o YOU CANX CONTROL
THE WIND

YOU CAN ADJUST
THE SAILS




Harnessing the Wind to Sail

Physics & Power of Air in the Physical Environment

* Wind power energy = fan energy/ systems pumping air

* Transporting conditioned air = tempered (heated/cooled/moisture...)
space clean/impurity free, ventilation (oxygen....fuel for a productive body
to function/work

e Laminar vs. Turbulent

* Too much.....excessive drying times....Too little

* Forces/Pressures......

* Calm-Gusts/Earth surface breathing in/out.......... Building
expanding/contracting/pressure relationship to OA.

....and if any of these things go SOUTH it can be catastrophic to IP/C leading to
increased Infection Transmission....



UTILIZING CLEANROOM TECHNOLOGY TO
IMPROVE CONTAMINATION CONTROL IN OPERATING ROOMS

Jennifer A. Wagner, Ph.D. Kevin J. Schreiber, Ralph Cohen, P E.

Principal Infection Control Director of Healthcare Principal

Consultant Huntair, Inc. Ralph M Cohen Consultancy
Prism Environmental Health & MEMB: ASHRAE, ASHE, AlA, ISPE MEMB: ASHRAE

Safety Solutions, Inc.
MEMB: APIC, ACFEI, AIHA

INTRODUCTION:

Annually, the United States 1s affected by 1.7 mullion Healthcare Associated Infections (HAIs). The CDC reports
nearly 99.000 deaths per vear resulting from these HAIs. Furthermore, over 8.000 people die each year due to
infections acquired dunng surgical procedures. This number 15 likely an underestimate due to the difficulty
gaining complete. accurate postoperative infection information' In addition to quality of care implications. the
added healthcare costs of treating surgical site infections (SSIs) are no longer reimbursed for Medicare patients,
placing the financial burden squarely on the shoulders of hospitals. On average, the cost to hospitals per SSI 15
$25.546. " In aggregate. this amounts to $7.4 billion in additional healthcare costs every year.™"

Landmark studies performed by Lidwell and his colleagues™” along with many other studies™ ’ have indicated a
strong connection between contamination i the air duning surgeries and S5I rates. Clinical trials carmed out 1n
Britamn, Europe, and the United States have confirmed that between 80 and 90% of bacterial contanmunants found in
the wound after surgery come from colony forming units (cfu) present in the air of the operating theatre * With
respect to bactenia transmutted to the surgical site through the air, squames (or skin scales) are the primary source of
transmission.” Approximately 1.15 * 10° to 0.9 to 10° squames are generated in a typical two to four hour surgical
procedure. '” Bacteria present in these skin scales are one cause of $SIs.




How many is enough?

ACH's & Contaminant removal

® Air Changes Per Hour

B Minutes required for a filter removal efficiency of 99.9%

Why just pressure?




Pressure &

Air Flow Directions

...example of supply air short J_ g Ceting

cycled to exhaust not providing v A

a complete washing of the SV

room : )

. 8 Ceiling
JACHO / JACHO /
Supply | Exhaust | ACH IDPH AP IDPH | Overall Room

Room Volume | Volume | @ >10 | Compliant | (@Pos >.010) | Compliant | Condition

Gl Decon 125 127 14.1|Pass -0.008| Passor Fail? | Pass or Fail?




Building Automation data collection.....CALIBRATION
during data gathering!

AleRTON

/
Johnson %’ SIEMENS Schneider
Controls LPElectric

Aelta 'E'teletrol Honeywell

UUUUUUUU




Operating Room/Surgical Suite Solutions CEPro, Inc.

Critical Environments Professionals

»
OPERATING ROOMS / SURGICAL SUITES R
oAy
A facity’s infection control systems must ensure the safety of patients, staff and visors. Space control systems must be designed to l The MUlsiVIEW s sn advinced T LCD souchucroun Sipliy that i Setgred 10 be configured for sny
continually monitor and clearly display current conditions and alarms. Critical Room Control et turnkey that ©F sty st ation l'u_mhu»lhwumwvmmwﬂm
detine bost practices Ind Incude ILtive Ut Interfaces that dearty Indicate Current s2atus while JUTOMITING CAODEr 1DICE W8 m 0oy 0 redd dieploy. & Supparts 1 10 ths () Ay conigurable graphical icons - sllawing Y Gaciity wier

et vadies, =Oodes, Slatus, Wt poants, and dlarmm.
Surgical Sulte solutions from Critical Room Control offer compl

1* LCO touch screen «  Anclog ond Spital mgut end outputs for
POFE volury, MOdes o S0 us MU0’

Fast, accurate, and relable room pressure, temperature, an volars, St pointy, riden
Netword for raluws, =Oodes & 10fus POty
o d ey s . A g vkl ahermy o et polat, atus end mode setworked or
Closed loop control with true variable feedback Aordavred
Industry’s lowest air valve pressure drop 7-,

Energy efficent control sequences
Clear intuttive LCD touch screens

~

CLOSED LOOP VALVES:
oncav

0 onSer 10 enture ThGt wily Spurating Conditions are beeyg
e, & CNBCH 10 mediare The OUlput That i Dery
controlied. Owr unigue Cowd 100 ventun valve pronddes king
Serm rellabilty, camatched scouracy, end true avfiow
meas et

Clesed oop controd

Tt v fow meumur ement

Indaatry lwe sl energy reguee nw s
Impw s 10 Bnt, &1 ond St

Low pressere dop
Conflrmanan of dewwd iet pownt

Fant acting and folsade

Mo whedated mantetance
Acowrote to 25K of flow

O T SO 2 ki d FeQuIre ety
NO AT d 2 raght AT remi

10 % 1 humdouwn

Adsmanam, ateel atanlesy, ond oted volw comra Ton
Mowst in ary anentation

B J/ \
Pancy
- J‘/ [
Room Pressure Monitor / Controller:
CRCEPV [ ORC - RPC

W

Pants 100 v on Bowrd metwor b (omaec ity
Bright / sundight readobile 4° or 5.7% LLD 1ouch soreen
Ovsigred 10 integrate seambessly with the (RC-RPMC o BAS
Dwvice con be configured 10 muniior up 10 4 rooms

Ougtoy ond olharm wp 10 S user wfectadie dufo elements
(pamey) for eoxch of the fow [4) reams

The bright, coborful, wavy 10 reaet LCD touch soreen Can monitor snd (onteol the pressurs
relatomihg of g 10 Daw roomd while givang Ceat INdICation of The roam s Current Bt
B el Bon nirmuhon, and Current presure readngs

Somm of the festures that mabe CRC'S Soom Pressure Controline the industry leader incdiude:

* Monitor / control wp 00 B rooms with one «  Diiploys current voluw, alarm, and st povnt
Ferntiow touch contral - Use bare finger, gloved o
o4 Awoi X te nteract el (CO screen ? i o
Se sl in closs indaly ol grode dead emded o Automoted room dearing imer 0 7 of Sp—— d -
B ec] s st e et + Onbosed BACht MS/TPC & ’ v y

Loxal akor m acknowledoe (sdence)
In adSition 1 the fuw (5] doto elements fpoinial, each room hes
AN et dwerad 100 wath DLl 0nd o atorm

§ fully Cartommisntde modvs
ALOMIted racm (ASAgESver

Shows precoston informaton (Atorne,
Oreotet, Comtaxt, Stondard, Mone) \, 4

VO and Netaer § hogrosdu fura Tons
Duddl patsword protection




Developing a Comprehensive “Environmental Compliance
Infection & Quality Control" Strategy

h. T U A TR RN . W
. . Trainmg and Collaboration — Senior Leadership Sponsor recommended

<

J SN IP/C Risk Assessment & Inventory

S v' Team Assignment

N v" Identification of Critical Function Space & Systems
X v EOCVi

* Compliance Testing
v' Testing Scope & Baseline Agreement - PASS/FAIL criteria!!!

v Scheduling
v"  Quality Management Toolset

* Correction of Deficiencies
v'  Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
Re-Balancing
Calibration of Automation/Temperature & Vent Controls
Design/Budget/Build
New Construction/Renovation - ICRA Process Support
Energy Efficiency Focused
Continuous Commissioning

SANENENRNRN

* Closing the Loops
v' Documentation - Hard Copy and/or On-Line/Cloud based Technology Database

v Process Review
v" Success Metrics documented

* Low Investment, High Return



Environmental Compliance Infection & Quality Control
DATA TOOLSET
REPEATABLE QUALITY CONTROL PLATFORM

_‘ Room Assets ‘ Test Data ‘ Baseline Criteria ‘

Inventory BUILDING FLOOR ROOM ROOM TYPE
GENERAL HOSPITAL |01 ADMIN. #1032 AlIR

Add Adjz Room Mode  AcjacentRoom - Pressure Door Sweeps  Auto Door  Door Width
Name Relationship
. XS TR e~ T T
v 0 90"

Occupied AMR #1401 Positive

Delate

ADJACENT ROOM NAME Select. @

A
— #0375

ALCOVE #1330
AMR #1401

AMR #1402
BREAK #1396
CARDIO. #1216Q
CARF #1002

SAVE & NEXT




FIELD TESTING & DATA GATHERING, COMPLIANCE INVENTORY &
DOCUMENTATION TOOLSET — REPEATABLE QUALITY CONTROL

B e et
Functional Performance Procedures checklist transition
seamlessly into Data Toolset
Creates Critical Space & Systems Inventory

Spaces systematized
Floor plan location with Space adjacency
Asset records archived

Point of Failure identification checklist

Establishes testing frequency & procedures
* Baseline compliance criteria established

Report templates created or customizable

Compliance Dashboard Summary

BAS & Controls sensing input & algorithm output Calibration
Locked in Quality Control

Cost efficiencies experienced once built




Developing a Comprehensive “Environmental Compliance
Infection & Quality Control" Strategy

h. T U A TR RN . W
. . Trainmg and Collaboration — Senior Leadership Sponsor recommended

| « IP/CRisk Assessment & Inventory
v' Team Assignment

v" Identification of Critical Function Space & Systems
v" EOC Virtual Tour

* Compliance Testing
v' Testing Scope & Baseline Agreement - PASS/FAIL criteria!!!

v Schedulmg

Correction of Deficiencies
v'  Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
Re-Balancing
Calibration of Automation/Temperature & Vent Controls
Design/Budget/Build
New Construction/Renovation - ICRA Process Support
Energy Efficiency Focused
Continuous Commissioning

o)
NSRN-Y ANENE N NENEN

On-Line/Cloud based Technology Database

Process Review
v" Success Metrics documented

* Low Investment, High Return



| didn’t actually

build this but it js
based on ane
of my designs.
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Assessment/Design/Budget/Build/Certify Benefits:

Collaborative process:
v’ assessment of current conditions & compliance design needs
v’ transparent implementation & certification =

* Cost containment and control

v’ agreed upon scope of work with all parties and respective GMP
(Guaranteed Max. Price)

e . Project risk carried by the design/build service provider and not the client

e Turnkey Team made up of client project & ops reps, proven & known design
& contracting firms, communications efficiencies gained with one point of
contact through out process

-gtl'i&' HaNnchs 2019

|

'« Compliance guarantee and validated thru testing procedures providing
recognized accreditation documentation




Design/Remediate/Commission/Communicate

SEPro, Inc. : :
LT B Hospital - Function Space Inventory
Pressure Minimum
Relationship ACH Date Overall
Function of Space (Pass / Fail) |(Pass / Fail)| Tested/Verified | Pass / Fail Comments Best Practice To Be Performed Notes
Surgical Critical Care
Or #1 Pass Pass May-13 Pass Rebalanced as part of Original Remediation  |lastall ContinveusPressure Monitering Completed
Or #2 Pass Pass May-13 Pass Rebalanced as part of Original Remediation  |Install Continuous Pressure Monitoring
Or #3 Pass Pass May-13 Pass Rebalanced as part of Original Remediation |Install Continuous Pressure Monitoring
Or #4 Pass Pass May-13 Pass Rebalanced as part of Original Remediation |Install Continuous Pressure Monitoring
Or #5 Pass Pass May-13 Pass Rebalanced as part of Original Remediation |Install Continuous Pressure Monitoring
Muc Med #1 Pass Pass Aug-13 Pass Install Door Sweeps, Ceiling, Maonitor & Short |Install Door Sweeps, Ceiling, Monitor & Short Cycle
Nuc Med #2 Pass Pass Aug-13 Pass Install Door Sweeps, Ceiling, Monitor & Short |Install Door Sweeps, Ceiling, Monitor & Short Cycle
Nuc Med #3 Pass Pass Aug-13 Pass Install Door Sweeps, Ceiling, Monitor & Short |Install Door Sweeps, Ceiling, Monitor & Short Cycle
Install Door Sweeps, Ceiling, Monitor, switeh
Nuc Med #4 Pass Pass Aug-13 Pass te-Poesiive pressure Door sweeps, Pressure monitor and ceiling
Add 700+ SUP CFM, Door sweeps & Pressure  |Add 700+ SA CFM via new RTU, Door sweeps &
Nuc Med #6 Fail Fail Aug-13 Fail monitor Pressure monitor
Diagnostic and Treatment
Endo #2 Fail Fail Aug-13 Fail Increase Supply CFM for ACH & Diff Pressure |Re-Proportion Supply?, Install Sweep,
Endo #3 Fail Fail Aug-13 Fail Increase Supply CFM for ACH & Diff Pressure  |Re-Proportion Supply?, Install Sweep,
Endo #4 Fail Fail Aug-13 Fail Increase Supply CFM for ACH & Diff Pressure |Re-Proportion Supply?, Install Sweep,
Endo #7 Fail Fail Aug-13 Fail Increase Supply CFM for ACH & Diff Pressure |Re-Proportion Supply?, Install Sweep,
Endo Clean Workroom Fail Fail Aug-13 Fail Increase Supply CFM for ACH & Diff Pressure |Re-Proportion Supply?, Install Sweep,
Endoscope Cleaning Fail Fail Aug-13 Fail Increase EXH CFM for ACH & Diff Pressure Increase EXH, Install Sweep, Install Iso-Damper
Laboratory
Chemistry Pass Pass Aug-13 Pass Install Door Sweep, Ceiling Requires New Ceiling and Air Pattern Repair
Cytology Pass Pass Aug-13 Pass Install Door Sweep, Ceiling Requires New Ceiling and Air Pattern Repair
Histology Pass Pass Aug-13 Pass Install Door Sweep, Ceiling Requires New Ceiling and Air Pattern Repair
ReBalareeforMegative Prescure and-ALH,
Histology Storage Pass Pass Aug-13 Pass Door Sweep & Ceiling Door Sweep
g -EI =R d’ ;Ir
Hematology/Blood Bank Pass Pass Aug-13 Pass Door Sweep & Ceiling Requires New Ceiling and Air Pattern Repair

4 ¢ M| Sheetl %7




@ The Solution

Deficiency/PFl Action Plan

Ventilation Compliance Remediation Log

[Room Number| ;100 rerted Daficancy Description Swppested / ot BY| Re-Tested LTS
OR #2 (3153) 107132015 Suggest ncreasing supply and calibrate the monitor, Facilites/CEPro Was retested on 10/142015 and was not enough for el . Calib d the monitor.
i Room Pressurzation is low, and the monitor is out of calibration. S pes Jing project Dec. *15 thru Dec "16
f OR #3 (3103) 10/13/2015 |The monitor does not register pressure, Calibrate the mondor, CEPro 10/14/2015 |Calibrated
(JABR #15 (3155A)  10/13/2015 | The monitor is out of calibration. |Cadibrate the monitor. CEPro 10/14/2015 we could not calibrate the monitor. Suggest an indepth remediation, rewire and
“ calibration of this monitor. Mon#or being replace by 1BS Milton Woo
| ANRER#9 10212015 |The monitor is out of calibration. |Calibrate the mondtor. CEPro 102172015 |Calibrated. Monitor being replace by IBS Miton Woo
I (T1130)
I
(| Cysto(3143) | 102262015 |Not enough ACH's, there is no retum. Increase both the supply and retum volumes. Facilities 10V27/2015 we rechecked and found a small increase in supply, and an increase in return volume.
We are now still low on ACH's and the room’s pressurization needs to be increased. Supply ar
increased - 15352
OR #7 (3117) 10/26/2015 |The monitor is out of calibration. Calibrate the mondor. CEPro 10262015 |Calib Space g project Dec. 15 thru Dec."18
OR #8 (3119) 102772015 |The room pressurization is low, the retums are low, and the Increase the room’s supply ar and calibrate the monitor. Facilites/CEPro 10/27/2015 the monitor was calibrated.  Space remodeling project Dec. 15 thru Dec.'16
s out of
Clean Core 10272015 |The room’s ACH's are low, and the retuen volume is low Increase both the supply to over 1320 ¢fm, and retumn volume Facilities Supply are increased?
(39097) |dfferential should ncrease
AN CZA;E;:R oz 102772015  |All OR's have excessive ACH's and room p R the rooms cfm’s. Facilities Discuss with Faclities about remediation for these rooms, they do pass. The high ACH's are based o
I 5 107202015  |The room pressurzation is low, the retums are low. |Reduce the supply cfm. Facilities High leakage room - cedings, electnic, p ] to the majority of CAC
| & | _
i 103012015  |Room pressurization is low. high ACH. |Reduce both the supply and retums to required ACH's and Facilities Reducing the exhaust will help with room Pressurzation, ACH's are much higher than needed
Facilties 1o reduce exhaust 200 cfm
Procedures Pressures.
| (sesam
i . 8 " - Reducing the exhaust will help with room Pressurization, AHC's are much higher than needed
Eye f;;;y #1| 107302015 |Room pressurization is low. high ACH's. 5&';3',@'2“" the supply and retums to required ACH's and Facilities Faciities o reduce exhaust 200 cfm. High ACH's by design
: . 3 Reducing the exhaust will help with room Pressurzation. ACH's are much higher than needed
R and Al and 2
; Eye Surgery #2 102012015 |Room pressurization & low. high ACH's P:x:‘w the supply JUENS S INR AN/ U S 2o Facilties to reduce exhaust 200 cfm. High ACH's by design
I (5849) 3
Patient Rm #8 1072872015 |Room pressurization is in the wrong direction. Dave Haaz? Facilities SICU area
(3210)
Sterile _ 1028/2015  |Room pressurzation is in the wrong direction. _| Facilives/CEPro| _ _INeed 10 check ventilaton in adioming area and oer exhaust inciease MUA




CEPro, Inc. |
Healthcare successes.... rm.,,f,mmfz,e,,,flf y

Reslioction Presence Health

Medical Center

Today counts.

Ventilation Compliance: A New Approach to Infection Control

“How else can we leverage this technology?” and that led us to the CEPro $2M
remediation plan for improvement design/build compliance solution with energy
efficiency for over 40 rooms with approximately 30,000 square feet, including clean
sterile storage, cath labs, nuclear medicine, and ORs....”

Joseph Bettuzzi
Director of Facilities and Plant Operations
Presence Health, Chicago



USP 797-800 :
Cleanroom Solutions
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USP 797-800
Cleanroom Solutions
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CEPro, Inc.

112 N. Forrest Ave.
Arlington L 60004
(847 636-77 10/ Fax: (847)655-6087

—  —
Customer: Project Name:
Project Number:
Date:
Attn: Sheet: 1 of 1
Pharmacy Drug Preparation Area Compliance Inspection Sheet
Room Primary Engineering Control Min Class Reguirement
Ante-Room Exist? = 150 Class 7
Non-HD Prep Room Exist? [ Moparw U oca 150 Class 7
HD Prep Room Exist? = gsc - cac 150 Class 7

Comphiance Criteria

Ante-Boom AP > +0.02" WC MIN ACH = 30 R Not C I. t
Mon-HD Prep Room AP = +0.02" WC MIN ACH =30 oom No omplian
HD Prep Rocom AP < -0.01" WC MIN ACH = 30

Compliance
Deficiency/PFI

Certification

Room Inspection

Checklist

Ante-Room Requirements

¥ Continuous Monitor Installed

[#] Hands-Free Hand-Wazsh Sink Exists

[« Line of Demarcation Exists

[] Low Level Returns Exist

=] Sink on "Clean" Side of Line of Demarcation

[#] Gown Storage on Dirty Side of Line

Non-HD Prep Room Requirements

[ Continuous Monitor Installed

¥ No Corregated Cardbeard In Room

Primary Engineering Controls Certification Current

] Low Level Returns Exist

HD Prep Room Requirements

[# Continuous Monitor Installed

] Low Level Exhaust Exists

[# Primary Engineering Controls Certification Current

¥| PEC Exhausted to Outside

[#] Room for Storage of HD's (Including Refrigerated)

General Reguir

Ante-Room Non-HD Prep Room HD Prep Room
Val 856 612 608 Val 783 Pressure Differentials AP
ACH 389 ACH 345 ACH 939
Ante-Rocom to Room 0.000
Supply Ret/Exh Supply Ret/Exh Supply Exhaust
555 460 350 240 1110 1225 Mon-HD Prep Room to |
Ante-Room ey
Supply & Return f Exhaust Totals Below HD Prep Room to Ante- J_ Air Flow Directions
555 | 460 | 350 | 240 [ 1110 | 1235 Room | and Progeires
Space Pressure Monitor Information
Room Name Manufacturer Actual Display Comment)
Ante-Room to Room Critical Room Control 0.000 0.0001 Complian
Man-HD Prep Room to Ante-Room | Critical Room Cantrol -0.003 -0.003 Complian
HD Prep Room to Ante-Room Critical Room Cantrol -0.005 -0.009 Complian

TG588 ACH 387
TG54 ACH 412
ISSseAcs 1359

ements

[J'walls & Ceiling Finishes are Scubbable/Cleanable

1 |ight Fixtures are Sealed to Above Ceiling Space

Floar is Wide Sheet Vinyl with Flashed Cove Base

¥l Proper Gowning Procedures Followed by Staff

CEPro, Inc.

Form C- FPIS (5/16)



Developing a Comprehensive “Environmental Compliance
Infection & Quality Control" Strategy

h. T U A TR RN . W
. . Trainmg and Collaboration — Senior Leadership Sponsor recommended

| « IP/CRisk Assessment & Inventory
v' Team Assignment

v" Identification of Critical Function Space & Systems
v" EOC Virtual Tour

* Compliance Testing
v' Testing Scope & Baseline Agreement - PASS/FAIL criteria!!!

v Scheduling
v"  Quality Management Toolset

* Correction of Deficiencies
v'  Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
Re-Balancing
Calibration of Automation/Temperature & Vent Controls
Design/Budget/Build
New Construction/Renovation - ICRA Process Support
Energy Efficiency Focused
- ommissioning

NS SRNRNENRN

Closing the Loops
v' Documentation - Hard Copy and/or On-Line/Cloud based Technology Database

v Process Review
Success Metrics documented

. Low Investment,
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1IN Corwis
Ariirg don Hophie IL & WM

JBE T 55T T BFax [T SEEEHOT

17105, Customear: ABC Madioal Cantar Projact:  All Room 209
W= umbar: . THIT5.0
Attn Brian R [ Friozso niois Date: 37170012
svsT  |+f

Equipment Locatic LPM Tnspection Theet
e Tag Informatian AR 211
Faspment M rnTEuraTon: PR IO TPW Premare: AT
iode]
[ ——— H2 Commamnication: fiea BAS Almom: e

Li=zign Hegative Fresours: U0 WL, Aotual Hegathee Pressure: |-DU01T4E WL,
— D=sign Posittive Pressure: Mt Actual Posfthes Pressure: | WA
Total CFM - Fan Tonfigurstion
Total CFM - Outlet
Total Stathc Frams Palarity: H H=gativ= | O Pasitive O H=utral O o
lidet Pressure Lintt=: E In HXD O ft. Min
|ischarge Pressun Full Sosla: E =1 /1000 O =0 500 OO0 +.005 [ 250 O =001 7100
[Fanfom Altttudea: [ ] O 1203 O 2500 O 5000
| Remate Dptan: E Palarity O Mart=
Motor sanufactun Almrrnes
Motor R Alarm %=t Paint: Fh %=t pont 007 wa [La %=t Pannt - 0H wa
Tamenn £ HE Alurn Tans Aothes: [T
— tched Alarm: e
[P - r— Alarm Lieley: O 10 S=cands ||:| 50 Smcands |E &0 Smoonds ||:| 130 S=oands
Im ther
Motor Service Facl Addreos: kv
Starter Heater Elo H=meate Stand h-,-; ‘Uiper
Eomes [Tl Do
Fan Sheave B Bud [Calibration Owverride: [Or 0%
|Eeits He=vvisian
[Fuliey Adjustment Transmitter: E1a
|ceriter Lireimoter Taal: BT

ComsentsaPCME F
TEXMOWEH Rioo?

iLheak dut Desoriptions

P % wared carrectly and the mammtor & connected to the SHW wmng the faotory supphed oable

@ crack In Koo, 5

LEPr=, Inc.

et pmnt nchost=s proper canhiguratian

tatus bght remains zobd gres=n ncosting proper operabon

Alarm sounds wh=n pressurs & Deyond alarm rangs and mlarm delay time

Alarm Mut= button ml=no=:z alarn wh=n depregoed

LLl |F appboable} = wared correctly and recds proper space di=r=tia| pr===un=

riton [N Tetall=dl 1= operagl= and saiton=s to all d=sir=d mod=s [Pos, M=z, M, Stoy)

FI Commumostion & vermied Tar all ponts

He=mate Mamtar  Alanm funchaons  property




Environment of Care
Compliance Testing Summary checklists/reports

Customer:

” CEPro, Inc.

¥

i
|

131

Attn:

{AlIR) DECON Room Inspection Sheet

e NE|BB
Arfirspfion: Heiglvis, I 50004  — e
BT E35-7F W Fiac [EHTNESE-SOE7
Customer: Project: 2015 Annual Compliance Testing
Number: 1C.150824.01
Date: October 2015
Attn: - Sheet: 1 of 1
C-Section OR 2717
Compliance Criteria
Pressure|AP)Direction [Pos/Neg) Pos Room AP Pass . .
Required Air Changes Per Hour 20 Room ACH Pass Room is Com Pllaﬁt
Room Ante Toilet
Vol 2445 Vol Vol
ACH 0.1 ACH 0.0 ACH 0.0 Pressure Differentials AP |
Supply Exhaust Supply Exhaust Supphy Exhaust Total Compliance AP 0.016
820 705 Room to Main Hall AP 0.016
Room to Sub-sterile AP -0.021
Supply & Exhaust Totals Below Ante to Office AP
g0 | 705 | | | [ Toilet to Room AP
Space Pressure Monitor Information Toilet to Office AP
Type MNONE Other AP
Maonitor Press | Actual Press | 0.016 Other AP
Notes Other AP

The Room Does Not Meet Below Reguirements From The Latest FGI Compliance and Requires Repair

Description Comply| InitialDate lotes
1 [Decon Rm exhaust & supply air rate is sufficient to maintain 2.5Pa (0.01"wc.)| Wes |CIB 11/11713| [
2 |Direction of airflow supports room condition (Mo Short Cycling) Yes |CJB 11711713 O |
3 |Patient rcom has dedicated exhaust other than toilst exhaust Tes [CJB11/11/713] [ |
4 |Room ¢ Space does not have “Operable™ windows Tes [CJB 111113 [ |
5 |Room has both audible and visual alarm Tes |CJB 11711713 [ |
& [Door seals are free of deterioration and form tight seal ves |[CIB 11711713 O
7 |Docr sweeps adjusted so room maintains pressure & door closes properly Tes | CJB 11/11713 0 |
8 |Automatic door closers are installed and door closes safely and tightly Tes |CJB 11711713 [ |
9 |Ceiling (wallboard or tiled) is installed correctly without cracks or gaps Tes [CJB 11711713 B |
10| Pressurization sensors/probes are clear of blockage, debris, lint, and dirt Mo [CIB11/11/715] B |
11|5Supply & Exhaust diffusers are clear of blockage, debris, lint, and dirt Tes |[CIJE 111173 O
12| Room is labeled according to specifications (Neg., Pos., or Neutral.) es |CJB 11711713 0 |
13|Room was measured to determine APH (=12 renovated / =6 existing (1993)) es |CJB11/11713] [ |
14| Drawings / prints are available for Isclation room or space fes [CIB 11711713 7 |
15| Pressure monitor is functioning properly and is ready for operation Ho |CIBE11/11013] @
16| Ante Room exists and is configured properly Tes |[CJB11/11713 0 |
17| Door/Wall between anteroom and isclation room has a “view™ window Tes [CIB 11711713 [ |
18| Mo live plants or other potential airborne storage vessels exist in AlIR space Tes [CJB11/11/713] [ |
19|MEP fumctions of space appear normal: no leaks, outages, etc Tes [CJB 111113 [ |
20| Located Ideally 30ft from ambulance entrance ves |CIB11/1113| O
Z1|Internal Entrance to corridor Tes | CJB 11/11713 0 |
22| Boundaries of yellow paint and “Decon™ 3" from door / 6" from wall Ho |CIB11/11013] @
23| At least bwo hand-held shower heads, temperature-controlled; curtains or Mo |CJB11/11/13] B
other devices to allow patient privacy, to the extent possible
24|Contains a work counter, ha_und-washing station with hands-free controls and No |CJB11/11/13| B
an area for personnel gowning
25|Water runoff is contained separately (treated as effluent) ves |CIB 11711713 O
26| There should be a “saddle™ at the floor of the door buck to prevent efflux Ho [CIB1UNMA3| B/
27| Ceiling, wall, and floor finishes shall be smooth, nonporous, scrubbable, non-
adsorptive, non-perforated, capable of withstanding cleaning with and Ho |CJB 11711713 @
exposure to harsh chemicals
2&|Floors shall be self-coving to a height of & inches (15.24 centimeters). The
surface of the floor shall be self-finished and require no protective coating Tes | CIB 11711713 O
for maintenance
9| Two I'ms_pital telephones; two duplex electrical outlets, secured Mo [CIBA11M13| @
appropriately for a wet environment
30| The decontamination area may function as an isolation room or a patient Mo |CIB11/11/13| B

hygiene room under routine departmental function

N Continuous Pressure Monitoring JSDH ' Baet Procice)

Does not have Scrubbable, Cleanable Cedlings (FGI Guidelines 2.1-7.2,3.3)

Does not have Correct Alrflow Pattern [FG) Guidelines 1.2 Genenal Construction)

Dioes not have Contect Control Strategy for Application [SDH /Bast Proctice)

Does not hawe Dedicated Exhaust (ANR ONLY] (FG1 Guidelines / ANSLASHRALAASHE 170)

EmEEn

Does not have Viewing Window [AlIR ONLY) [FGl Guideiines 2.2-2.12.2.3)

Doors MNeeds Closers Meeds Sweeps Door Jam Sizes
Room to Main Hall =} [m] a4 12"
Room to Sub-Sterile U d 30 3/4"
Room to Toilet U
Ante to Office =] =
Taoilet to Office [m] a
Camments:| |Huum shares ante with 2721, |




Compliance data & desigh recommendations

Environment of Care

IC130144.01

AlIR (

ertifications Master Summary

t

CEPro, Inc.

ol Ervesraumarses Profrinasnay

summary for AlIR Compliance

AlIR, Class A-C OR’s/LDR, PE protective envir., filteration....

Room Differentiation

Room Tested For:

Pass / Fail Criteria

[Frasrursr and ACH ars Far Hax Casdition)

Repair Program Required

1 2 3 4 5 [} T & a 10 "
OA cfm Continn Worst Nos
+/_ Volume ons Different | Recorde | Patien | Ante | Bath Yiew Poron Oreral
distribution Air Airflow Constant Monitor | Mositor ial d tACH | ACH | ACH | Short | Windo | Dedicat = Door |Labeli | BAS Room 1
Exchange Pattern Pressure Temperatn ing Performan | Prescure |Pressare | [*12] | (210] | [>10]) | Cycle - ed EXH | Ceilin | Closer | ng Control Room | Comple
Ite | Room| Room Differentia Rate [Zhort Monitorin Door ek Monitor || Paz={Fai e a0 [Max | PazsIF | Pass! | Paszs!? | Pass? | Pass! | PassiFai q PazsIF | Passl Strategy Passl te
m | Num Type Destinction] | Presswre | [ACH) Cycling]) g Clozers | Humidity Type 1 Paz=iFail e Mode) ail Fail | Fail | Fail | Fail 1 Paz=l ail Fail PFassi Fail Fail | Repont
E | 420 AlR Mursing H A k) H A Tek-AirSPM|  Pass Pass Pass 0D | MFT | B | 2524 | Pass | Pass | Pass | Pass | Pass | Pass Pasz F il A
T |603 AR hursing H # k) H i Tek-Air SPM|  Pass Pass Pass B0 | 1223 | BEB6 | 1229 | Pass | Pass | Pass | Pass | Pass | Pass Pasz Fail #
4 |604 bl Mursing H # kil H # Tek-AirSPM|  Pass Pazs Pazs 070 | 1547 | BE5 | nfa | Pass | Pass | Pass | Pass | Pasz | Pass Pasz Fail #
4 |60& falll Mursing H ki k) H = Tek-AirSPM|- Pass Fazs Pazs 040 | 1206 | CE3S | 1739 ) Pass | Fail Pasz | Pass | Pass | Pass Pazs Fail ki
10 [60E falll5 Mursing H ki k) H ki Tek-AirSPM| - Pass Fazs Fazs 00270 | 1336 [ B35 | 1539 ) Pass | Fail Pasz | Pass | Pass | Pass Pazs Fail ki
i | 2108 AR Mursing H # # H # Tek-AirSPM|  Pass Pazz Pazz 0620 | 21893 (200 | nfa | Pass | Pass | Pass | Pass | Pass Fail Fail Pass #
12 |2-103 AlR hursing H A k) H A Tek-Air SPM| "Pass Pass Pass 00340 | 2324 | 1504 | nfa | Pass | Pass | Pass | Pass | Pass Fail Fail Pass A
13 | 2122 AR hursing H # H H # Tek-AirSPM|  Pass Pazs Pazs 0640 | 260 | 1333 | nfa | Pass | Pass | Pass | Pass | Pass Fail Fail Pasz #
14 [2-123 AR Mursing H ki k) H ki Tek-Air SPM|  Pass Pazs Pazs 00240 | 1744 | 1592 | nfa | Pass | Pass | Pass | Pass | Pass Fail Fail Pazs ki
15 [3-108 falll Mursing H ki k) H ki Tek-Air SPM|  Pass Pazs Pazs -0.02530 | 1814 | 1727 | 1691 ) Pass | Pass [ Pass | Pass Fail Fail Fail Pazs ki
16 [3-123 bl Mursing H A kS H A Tek-Air SPM|  Pazs Pazs Fazs 003590 | 1643 | 1304 | 2027 ) Pass | Pazs | Pasz | Pass Fail Fail Fail Pazs A
17 |4-1028 AlR Mursing H A k) H A Tek-AirSPM|  Pass Pass Pass 00300 | 14E3 | 144 | 1819 | Pass | Pass | Pass | Pass Fail Fail Fail Pass A
18 4123 AR hursing H # k) H # Tek-Air SPM|  Pass Pass Pass 0070 | 1686 | 1747 | 6.3 | Pass | Pass | Pass | Pass Fail Fail Fail Pass #
19 |5-108 bl Mursing H # kil H # Tek-AirSPM| Pass Pazs Pazs 040 | 1786 | 1291 | 1867 | Pass | Pass | Pass | Pass Fail Fail Fail Pasz #
20 [5-123 falll Mursing H ki k) H ki Tek-Air SPM|  Pass Pazs Pazs 00460 | 1998 | 1382 | 1834 | Pass | Pass | Pass | Pass Fail Fail Fail Pazs ki
Surgical TEl-Pressura
2 |Endo AR Critical Care H il b H il BE30 Pass Pass Pass 00210 | 2866 | MAA | MeA ] Fail F il Pass | Pass | Pass Fail Pasz Pass il
Surgical
22 | SO5#2 AR Critical Care H # # H # Tek-AirSPM|  Pass Pazz Pazz 000 | 102 | 1236 | hA | Pass | Fail Pazz Fail | Pass Fail Pasz Pass #
and
23 [Morque AlIR Treatment " k3 A " k3 MNone Pass -0




Solution

Summarization of

Ventilation Compliance Testing Summary

Function Space Summary

Room Differentiation Pass / Fail Criteria (Pressures and ACH are for Max Condition) Best Practices & Recommendations
1 2 4 5 . 7 * 2 "
Shart Owarall
Room  |Manitor = e e e
Room | ATG Tag Type Type FarsfFail | ParsiFail | ParcdFail = Tarifn | TerdiMn |TosiMm| TariHa 1 Comments
Surgery & Cri
OR's, Ambulatory OR's, Lab OR & Delivery C Fection [Pressure Requirement 200007 we [0.008 7w tolerance) ACH: >20)
OR 21 [1106) Surgery MFM Pazs Pags Pazs Q.06 S1.&0 NiA HiA Tes Teg Mo ItA Teg Teg Fazs Teg Husitar msarurss from ths romm tmths rub-rterils #0456 uc (actual procrars - #435" uc)
OR %2 [1103) Eurgery MFM Pazs Pags Pazs 0.0705 20.40 NiA HiA Teg Teg Mo ItA Teg Teg Fazs Teg Husitar msaruras from ths romm toths rub-rtarils 042 uc (actual procrars - 444" uc)
OR &3 [11174) Surgery MPFM Pass Pazs Pass 0.0636 3250 RLA Rt Wes ez Mo NIA ez oo Pass s Hu sarurar Fri m tm ks ruk-rta _#d3Z ue (actual prarrurs - $51T" uc)
OR E4 [1112) Surgery MPFM Pass Pazs Pass 0.0316 25.40 RLA Rt Wes ez Mo NIA ez oo Pass s Hum sarurar Fri m tm ks ruk-rta 1% uz [actual prasrurs - $183" uc)
OR &5 [1115) Sargery MPM Pass Pazss Pass 0.0556 23.60 M4 R4 ez es Ho NIA Tes Wes Pass T el Husitar maarurss fram the romm tm the sub-rterils _$32 uc {actwal prasrurs - #33%" uc)
OR 26 [11204) Sargery MPM Pass Pass Pass 0.0237 4170 M4 Rt Wes Tes Ho RiA Tes Wes Pass Tes Husitar maarurss fram ths romm tothe sub-rterils #3813 uc {actual procrars - #1E" ucuut of <.
OR &7 CYSTO [1150)| Sargery MPM Pass Pass Pass 0.0177 30.90 M4 ht& Wes Tes Ho NIA Tes Wes Pass Tes Fmnm tn hall duar dusr snt latch.
OR &8 [1143) Sarqery MPM Pass Pazs Pass 0.0180 3120 M4 ) Tes Tez Ha A Tes Tes Pass Tes Fmmm tn ax mmt latck Had tu baxrize from 1.4 te .79 un ths Frast snd.
OR E3 [1142) Surgery MPM Pazs Pazs Pass 0.0435 32.00 M4 ) Tes Tes Mo A Tes Tes Pass Tes
OR E10 [115T) Surgery MPM Pazs Pazs Pass 0.0260 23.T0 M4 ) Tes Tes M N Tes Tes Pass Tes
OR #11 [I51T) Zurgery TE1 Pazz Pazz Pazz 0.0223 23.30 M4 RIA Tez Tez He A Tez Tez Pazz Tes
OR $12 [1513) Zurgery TE1 Pazz Pazz Pazz 0.0133 22.20 M4 RIA Tez Tez He A Tez Tez Pazz Tes
0.E. Swrgical #1 (303 Swrgery TE1 Pazz Pazz Pazz 0.0220 20.40 M4 RIA Tez Tez He A Tez Tez Pazz Tes
O.B_ Ewrgical #3 [311] Swrgery T3 Pags Pazs Pazs 0.0120 20.60 NiA HiA Teg Teg Mo A Teg Tog Fazs Tig

ICL, Orher Swb SrerilelESterile Corridor [Prezcure Re

mirzment >hon:] ACH: 26



39 feet/sec
5 18

Class

SO

Air Supply Ventilation Standards for OPA, Air Return
- — Glutaraldehyde, and Hydrogen Peroxide l :
high-level disinfectants & vapor control
-B-re;t;in_g EO;E! _____________________________
N :j;' o
N
JACHO | JACHO |
Supply | Exhaust ACH IDPH AP IDPH Overall Room
Reom Valume | Velume | @ 210 | Compliant | [@Pes >.010) | Compliant | Condition
GI Decon 125| 127 14, 1| Pass 0.008] Pass Pass

{ Pressure Direction ,‘u

Airflow

- Directional
- Laminar vs. Turbulent

- Cleanliness/CR class

- Excessive drying times

- Un-obstructions

- In/Out pressure
relationship and force

- Leakage

Air Flow Directions
and Pressures

) e S e -
T /’ [ .\‘1 .
e I B W=
]
.[ \
= - 7 T | B - -
N B N |
PRESSUR B
/ [ A \
| ! I| p | Tl ‘\ | |
———— | camrgragne / | ¥ Eading Haight i
J —, Bath ||/ f A Bath — |
=" Room }/ [ \ || Room'LZ
HooM PRESSURE r; { l J . R FRESSURE
A28 Pusen [ .I i 1 Crae I‘—T
__\ Air Flow Direction
o ——;/,‘-... ___________ .
e -
e T L
& A —— e N
l. Room Room ’
506 505 Foom Differsntial Pressure Schedule
l | Bcom Ta Room ap
—_— P Corrider Ante 3011
1 == - Culirg Hotgre e g Huig & I [ e I Ante e a0is
T T 0% Bxth 00
1 = 1 EED 1 At i 4087
3 Bath 0006
Fegurretion Wecloal Center PATE: 3263011 DRAWNOY: ENC
T43E W. Taioctt Rm 5055 g a1

Chisago, IL. 80831



@ The Solution

Drawing/Facility Plan Integration

e CEPro COMPLIANCE REPORTS
T2100 RESSUR O L - b AR PRESSURE DIRECTION
STATIC PRESSURE —— / E— [ | cePro DOCUMENTATION
0041 NWO ROGH PR smﬁ ]
= MPRESSURE ~~ 8.287 PASCAL [ 12158
0.001 2N WG
| 12595 28 mac/
J—//' . j =
! 12189 _
Building RMC-MAIN
= ) 12237 T22.56 Floor 02
/ T2190
9935 Room Number T2185
‘E I Room Name CARDIAC CATH LAB #1
\“"g'&:‘fﬁﬁﬁgﬁ f“ hiF ] Cost Center 60370
12245 i Cost Center Description CATH LAB
.%:"E IIIE-IS vE\;rch:RE Department 7020
988 PAS
Function Code RADIOLOGY
Function Description RADIOLOGY
@E T2724 User Defined #1 Compliance Report
Gross S.F. 506.64




@ The Solution

"ROOM PREGSURE
[T

Air Flow Directions
and Pressures

Drawing/Facility Plan Integration

( ) -Alrﬁuw Direction )

OR#7"

!
v_;.t —

!
T N

OR#7 ORSE OR#4
Room Volume: :;:: Room Volume: 319§ Room Volume: 3411 o Room Vokume. l:;:
crm: Supply CF 1523 Supply CPM: 1517 Supply CFM: 1 Supply CFM; 1
Exhauat CFM: 1160 Exhaust CPM: 1273 Exhaust CFM: 1258 Exhaust CFM: 1248 Exhaust CFM: 1562
: ACH: 23 acH: 27 %

ACH:
OR-Restricted 4P: 0.0002
OR- Semi Rostricted 4P: 0.013

OR-Restrictes 4P: 0.0008
OR- Semi Restricted 4P: 0.013

OR-Restricte 27 -0.0001
OR- Semi Reatricted 4P 0.013

Corridor
Room Volums: 7482
— Supply CFM: 1683

——“ | Exhaust CFM: 274
3 1 '=’ ACH: 14
Reatrictsd to Semi-Restrictsd 4P 0.013
Room Volume: 3161 215%8"
= Supply CFM: 1372 ; l ¢ l
Exhaust CFM: 1186 V 4
. ACH: 28 /
———OR-Reatricted 4P- 9.001 OR#1 OR#2
OR- Semi Reatricted 4P: 0.012 Room Volume: 3334 Room Volume: 3444
Supply CFM: 1521 Supply CEM: 1531
| - Exhaust CFM: 1268 Exhacet CFM: 1169
= AcH: 27 acH: 21
OR-Reatricted 4P: 9.0005 OR-Restricted 4P: 9.0003
OR- Semi Restricted 39 0.012

;,:;JJ




\_[ j

OR#8
Room Volumes: 3124
Supply CFM: 1361
Exhauat CFM: 1160
ACH: 26
OR-Reatricted AP: -0.0012
OR- $eml Restricied AP: 0.012

OR&T

Room Volume:

Eupply CFM:

Exhaust CFM:

ACH:

OR-Resfricted AP

OR- Seml Restricted AP

~

TJ.
N/

OR&E OR#35 OR &4
3135 Room Yolume: 3411 Room Volume: 3380 Room Voluma: 4470
1523 Supply CFM: 1517 Supply CFM: 1430 Supply CFM: 187&
1273 Exhaust CFM: 1255 Exhaust CFM: 1245 Exhaust CFM: 1562
2 ACH: 27 ACH: 28 ACH: 25
-0.0008 OR-Restrictad AP- -0.0001 OR-Restricted AP; -0L0002 OR-Restrictad AP -0.0004
0013 OR- Saml Reatricted AP- 0.013 OR- Seml Restricted AP 0.013 OR- Saml Restrictad ap: 0.013

AN

A

]

ANEIS

£

*:M;:I

OR#3
Room Volume: 3161
Supply CFM: 1372
Exhauat CFM: 1186
ACH: 26
DR-Reatricted AP: -0.001
OR- Saml Reatricted AP: 0.012

—

Reatricted to Seml-Reafncisd AP: 0.013

Pass or Fail???
— |

Tf'

—_—

7

Rioom Violuma:

Supply CFM:

Exhaust CFM:

ACH:

OR-Reafricied AP

OR- Seml Restricted AP:

N\

Ja34
151
1268
27
0.0005
03

A

77

ORE2
Room Volume: 3444
Supply CFM: 133
Exhaust CFM: 1163
ACH: 27
OR-Rastricted ap; -0.0003
OR- Saml Restrictad 4P; 0.012

OR#3

Room Volume:

Supply CFM:

Exhaust CFM:

ACH:

DR-Aeatricted AP:

OR- Saml Restricted AP:

—

|

L]

| ]

CEFro, Inc.
i
i

REBUmeCon Medlcal Centar

7435 W. Talcott
Chicago, IL 60631
Elanden Hendlar

O Tast & Balancs Report

OATE: B¥4HE DAKNEHG #1
HETTTE DAY 0¥ OO
O LT L R Joik i R ABHDO




Volumes and Volumes of Certification/Compliance data
updated annually at minimum....

Then there’s the drawings....

Then there’s the trying to find data in the future....




A Unique Value Proposition for Healthcare

Environmental Compliance platform

Cost reduction, value add, less time in critical
function space

Integration with current space planning &
department cost allocation, Environment of Care
process

On-the-spot uploading of remediation compliance
drawings/data for immediate accreditation
resolution

Predictive comparatives to past years

Expansion into all certification/
compliance processes

Trending analysis, charting, and history reporting

Big Data....



Individual hospital HAI financial impact is known by some....???
What would a comprehensive Environmental IP/C program ROI
look like ?



WL e NN L AN S .
Developing a Comprehensive “Environmental Compliance

»”
Infection & Quality Control Strategy
h LR A TR RN . W 1
S Trainmg and Collaboration — Senior Leadership Sponsor recommended ....We offer to facilitate the

training and collaboration session with your organization

| * IP/CRisk Assessment & Inventory....part of the collaboration session above....
: v' Team Assignment

v" Identification of Critical Function Space & Systems
v" EOC Virtual Tour

* Compliance Testing....Inventory generates Compliance Testing proposal & agreement
v' Testing Scope & Baseline Agreement - *PASS/FAIL criteria

v" Scheduling
v Quality Management Toolset — see more...

* Correction of Deficiencies — either on the spot, immediately or plan developed together/budgeted...
v'  Expedite, Develop & Implement Plan for Improvement

- Codes, Standards, Guidelines Referenced
Re-Balancing
Calibration of Automation/Temperature & Vent Controls
Design/Budget/Build
New Construction/Renovation - ICRA Process Support
Energy Efficiency Focused
Continuous Commissioning

DN NI NI N NN

* Closing the Loops
v'  Documentation - Hard Copy and/or On-Line/Cloud based Technology Database

v Process Review
v" Success Metrics documented

* Low Investment, High Return - significant cost efficiencies once built



“
| \ & )"/\—'

* Where do I/we go from here?

* Does your organization feel confident/comfortable with your current process and
its accuracy?

 What would it take to get there?

* What would the group look like to collaborate around an initiative like this? Who
should be at the table?

» | offer to facilitate....







THANK YOU!

8 Midwest Healthcare Engineering

' ‘El:rfL‘EI:EET ade Show

Bill Middleton — Director of Client Relations

Bill.middleton@ceproinc.com
773-580-4401

[re—_re

r CEPro, Inc.
Critical Environments Professionals




