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Risk Management
For Legionellosis

BY PAUL LINDAHL, MEMBER ASHRAE; BILL PEARSON, MEMBER ASHRAE; R. LEE MILLIES, P.E, MEMBER ASHRAE

ANSI/ASHRAE Standard 188, Legionellosis: Risk Management for Building Water Systems, was
published in June. This long-awaited document establishes minimum legionellosis
risk management requirements for building water systems. The standard establishes
particular requirements for design engineers when they are involved in new build-
ings, renovations, additions or modifications to existing buildings.

The design engineer first needs to evaluate which
requirements of the standard apply to their project. This
evaluation determines if the project contains any of the
following building risk factors:

¢ Multiple housing units with one or more centralized
hot water systems;

* Contains more than 10 stories (including levels
below grade);

¢ Health-care facility with patient stays over 24 hours;

¢ Facilities that house or treat immune-compro-
mised, at-risk occupants such as those being treated for
burns, organ transplant, chemotherapy, chronic lung
disease, diabetes; and

¢ Facilities designated for housing occupants over age
65.

If any of these factors are present, then the design
engineer needs to comply with Section 8 requirements

in the standard with regard to potable water, both for
hot and cold water systems.

The evaluation also determines if the project contains
one or more of the following system components:

* (Cooling towers or evaporative condensers;

¢ Whirlpools, spas, ornamental fountains;

e Humidifiers, air washers, atomizers, misters; and

¢ Other nonpotable water systems or devices that
have the potential to release water aerosols, such as ice
machines.

If any of these system components are present, then
the engineer needs to comply with the relevant por-
tions of Section 8 of the standard for those system
components in addition to any potable water system
requirements necessary as a result of building risk fac-
tors in the list above. Section 8 is discussed later in this
article.

Paul Lindahl is director of market development at SPX Thermal Equipment & Services. He is vice chair of ASHRAE SSPC 188. Bill Pearson is vice president of consulting and
technical services at Southeastern Laboratories, Inc., a member of SSPC 188, and Association of Water Technologies liaison to ASHRAE. R. Lee Millies, P.E., is president at Millies

Engineering Group and is a member of SSPC 188.
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Standard 188 applies also to the construction and
operation phases of a project, as well as to operation and
maintenance of existing buildings.

Background on the Standard

The term “legionellosis” refers to two illnesses, each
contracted from exposure to Legionella bacteria. The
more severe form, when pneumonia results, is called
Legionnaires’ disease (LD). An estimate by the U.S.
Centers for Disease Control is 8,000 to 18,000 cases of
LD per year in the United States, with more than 10% of
those cases becoming fatal. It is important that require-
ments be in place to manage risk of exposure to these
bacteria from building water systems, where a signifi-
cant percentage of the exposures occur. A less-severe
illness known as Pontiac Fever, which has flu-like symp-
toms, can also be caused by Legionella.

The risk of disease or illness from exposure to Legionella
bacteria is not as simple as the bacteria being present in
awater system. Other factors that contribute to the risk
are environmental conditions that promote the growth
and amplification of the bacteria in the system, a means
of transmitting this bacteria (via water aerosols generated
by the system), and the ultimate exposure of susceptible
persons to the colonized water that is inhaled or aspirated
by the host providing a pathway to the lungs. The bacteria
are not transmitted person-to-person, or from normal
ingestion of water. Susceptible persons at high risk for
legionellosis include, among others, the elderly, dialysis
patients, persons who smoke, and persons with medical
conditions that weaken the immune system.

The development of the standard spanned over a 10
year period, beginning in 2005, and published June 26,
2015. Figure 1 shows a timeline of the development of

Standard 188-2015. In the course of that time, a balanced

committee of experts produced five public review drafts,
responding to comments and improving the document
at each step. With the final version, a consensus process
standard for legionellosis risk management of building
water systems was produced. The document is written
in code language, so that it can be adopted as desired by
government bodies (see “NYC Responds to Outbreak”
sidebar). ASHRAE standards are otherwise voluntary.

What'’s in the Standard?

Standard 188 is intended for use by owners and man-
agers of human-occupied buildings, and those involved
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NYC Responds to Outbreak

In August, investigators discovered that a cooling
tower at the Opera House Hotel in New York City was
the source of a nearly monthlong outbreak of Legion-
naires’ disease that caused 12 deaths and more than 120
cases of infection due to Legionellosis.

During the search for the source, 14 other cooling tow-
ers were found to be infected at other building sites. No
city records were kept that indicated which buildings
have cooling towers.

In response to the outbreak, the New York City Coun-
cil adopted legislation that requires adherence to part
of ANSI/ASHRAE Standard 188-2015, Legionellosis: Risk
Management for Building Water Systems.

New York City is considered the first major U.S. city to
regulate cooling towers. The legislation addresses reg-
istration and inspection of cooling towers. It requires
owners to create and file a plan to maintain equipment
to comply with Sections 5, 6 and 7.2 of the standard.

Section 5 deals with building surveying, Section 6 with
general requirements, while Section 7.2 lists common
tasks and steps for items such as new system start-up
and seasonal shutdowns, general system maintenance,
water treatment, disinfection plans, etc.

Michael Patton, a member of the committee who
wrote the standard, testified before the Council on
behalf of ASHRAE. While Patton encouraged full adop-
tion of the standard, he said it was helpful that at least
those sections were included.

“Those sections by themselves are very good,” Patton
testified, “but it doesn’t really address the whole idea of
informing building owners, managers, property man-
agers how to put a plan for a whole building into place
and what it should contain.”

Sources: ASHRAE, NBCNewYork.com

in the design, construction, installation, commission-
ing, operation, maintenance and service of centralized
building water systems and components.

The standard specifies minimum legionellosis risk
management requirements for human-occupied build-
ings, not including residential, and their associated
potable and nonpotable water systems.

Specific compliance pathways are defined in the stan-
dard for the following groups: building designers, build-
ing owners, and health-care facilities.
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Th.e c9mp11ance pathways direct each user group to Standard 188-2015 developmet
a building survey (and frequency of repeated surveys),

and to appropriate general and building water system- SPC-188 Began Meeting February 2005°

specific requirements in the stand..ard. The l?ulldlng sur- October 2010 Drft ! Relasad (+PR/) B".J;‘vﬁ‘g'z,:‘!n
vey evaluates the presence of certain potential aerosol

generators and certain risk factors that relate to legio- Draft 2 Released (+PR/2) June 2011

nellosis. The results of the survey determine the compli-
ance pathway that must be followed for that group and
that particular building.

January 2013 Draft 3 Released (+PR/3)

Draft 4 Released (+PR/4) @ Scptember 2014

General requirements include establishment by build- March 2015 Draft 5 Released (+PR/5)

ing owners of a program team of one or more individu-

Approved by ASHRAE Board June 4, 2015

als and (in turn) a water management program for
which they are responsible to comply with the standard. June 26, 2015 Finalized Standard 188-2015

The water management program must meet specific
“First meeting was as GPC-12 (Guideline), later became SPC-188

and detailed requirements for what legionellosis control PR = Public reviews (required by the ANSI/ASHRAE standards process)

strategies must accomplish and how they are to be docu-

mented—but not what specific strategies are to be used

or applied. Table I describes the elements of the process. includes potable water in addition to any of the listed
Please refer to the standard for specifics, but note that ~ potential aerosol generators that are present. If none of

buildings that meet the criteria as to risk factors related the risk factors are present, then the plan must include

to legionellosis are required to develop a plan that only the potential aerosol generators that are present.

Energy Efficient Heating & Ventilating
Just Got Easier To Specify.

With HTHYV heating technology, one piece of equipment can

dramatically reduce energy costs and improve Indoor Air Quality

at the same time it is heating commercial and industrial buildings.

* Reduce Gas Consumption By At Least 20%
e Improve 1AQ With 100% Outside Air

¢ Minimize Temperature Stratification

* Exceed ASHRAE 62.1 Fresh Air Requirements
* Comply With ANSI Z83.4 Safety Standards

¢ Deliver 250,000 to 3.2 Million BTUs

* §-Series HTHV Heaters
To learn more about HTHYV technology,
!@ SCHEDULE A LUNCH & LEARN TODAY:  * SA-Series HTHV Heaters CAMBR’DGE ®
) vrvvcambridgs sn com « Wake-Up Kir Ventlatin I ENGINEERING INC

www.info.hotims.com/54433-19
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LN Series

Air-cooled condenser chiller with capacities from 45-140 tons.
The LN Series is available with an integrated variable flow
pumping package within a double wall polyurethane foam
iftsulated service compartment, Auxiliary electric heat can be
provided in the insulated waterside compartment for freeze
protection. VFD controlled scroll compressors provide unmatched
partload performance and save operating costs.

LF Series

Air-cooled condenser chiller with capacities from 4-55 tons. The
LF Series is available with an integrated W'Ehhﬂow pumping
package within a double wall polyurethane fodf insulated
service compartment. Auxiliary electric heat can be provided

% in the insulated waterside compartment for freeze protection.
riable capacity scroll compressors provide unmatched part
ad performance and save operating costs.

L2 eies

Air-cooled condenser chiller with capacities from 45-200

tons. Evaporative-cooled condenser chiller with capacities
from 53-540 tons. The LZ Seriesis available with an
integrated variable flow pumping package within a
temperature controlled double wall polyurethane foam
insulated cabinet for freeze protection. VFD controlled
scroll compressors and variable capacity oil-free magnetic
bearing Turbocor centrifugal compressors are available to
save operating costs.

AAON packaged outdoor mechanical rooms combine
theenergysavings of an AAON chiller, the space savings of
an integrated pumping package, the design savings of a
high efficiency boiler system, and the operating cost
savings of awaterside economizer.

www.info.hotims.com/54433-43

Intrﬁted Pupng Package

B

Defining Quality. Building Comfort.




Have questions
about
temperature,
humidity & CO,
measurements?

Start by
downloading our
HVAC ebook at
forms.vaisala.com/
HVAC-ebook

J EXPERIENCE

What Makes Vaisala Different

MEASURE

Parameters and Applications

SOLVE

Bid Specs Resource

MAINTAIN

Calibration and Repair Services

Collection of Webinars

INQUIRE

Contact Us and FAQs

VAISALA

www.vaisala.com

www.info.hotims.com/54433-10
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Elements of a water management program.

PROGRAM TEAM Identify persons responsible for program development and
implementation.

DESCRIBE WATER SYSTEMS/FLOW DIAGRAMS Describe the potable and nonpotable
water systems within the building and on the building site and develop
water system schematics.

ANALYSIS OF BUILDING WATER SYSTEMS Evaluate where hazardous conditions v
may occur in the water systems and determine where control measures
can be applied.

CONTROL MEASURES Determine locations where control measures must be v
applied and maintained in order to stay within established control limits.

MONITORING/GORREGTIVE ACTIONS Establish procedures for monitoring whether
control measures are operating within established limits and, if not, take
corrective actions.

CORRECTIVE AGTIONS/GONFIRMATION Establish procedures to confirm that:
* The program is being implemented as designed (verification). Y

* The program effectively controls the hazardous conditions throughout the
building water systems (validation).

DOCUMENTATION Establish documentation and communication procedures for
all activities of the program.

In addition to the general requirements for devel-
opment of the water management program, specific
preventive measure requirements for the following
building water systems are required as indicated
above:

* Potable water systems (when risk factors were
found in the survey). Requirements include system
start-up and shutdown, system maintenance, water
treatments, and contingency response plans.

* Open and closed circuit cooling towers and
evaporative condensers. Requirements include equip-
ment siting, new system startup, system maintenance,
water treatment, shutdown and start-up, disinfection,
location of makeup valves, and contingency response
plans.

* Whirlpool spas. Requirements include bather-
related requirements, filter operation and maintenance,
water quality, disinfection and monitoring, microbiol-
ogy, microbiological testing (when contamination is
discovered), contingency response plan and operating
manuals.

¢ Ornamental fountains and other water features.
Requirements include equipment siting, operation,
maintenance, water treatment, and contingency re-
sponse plans.

¢ Aerosol-generating misters, atomizers, air wash-
ers, and humidifiers. Requirements include equipment
siting, new system start-up, system maintenance, water
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@ Enthalphy Wheel DX Cooling Humidity Control Unit

Using Return Air Dehumidification

Advantages of the DryCool™ ERV:
*  Can achieve up to 40% energy savings vs. conventional
DX DOAS system

*  Uses patented Munters’ DryCool™ desiccant technology
with energy recovery for exhaust air

*  Provides energy recovery in winter
* Delivers low dew point

*  Keeps ductwork dry and healthy

e Avoids cool/reheat

* Increases cooling COP Munters equipment uses less energy to meet the requirements
o ETLlisted (UL) of ASHRAE Standards 62 and 90.1.
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treatment, system shutdown and start-up, disinfection
and contingency response plans.

Requirements are included in Section 8 of the stan-
dard for designing building water systems for new
construction, renovations, refurbishment, replace-
ment, or repurposing of a facility. Examples of system
elements to be considered during the design process
include:

* Providing proper access to expansion tanks, water
hammer arrestors, water storage tanks, pump, water
heaters and other equipment and components contain-
ing water.

* Maintaining proper system water temperatures and
the use of system versus point-of-service tempering valves.

e Providing proper insulation to control the heat loss
or heat gain in water piping and system components.

¢ Provide proper protection to prevent cross connec-
tions between potable and nonpotable water systems.

* Design piping systems to avoid no-flow and low-
flow conditions.

* Locate building outdoor intakes such that they do

not take in the discharge of cooling towers or evapora-
tive condensers.

¢ Locate water system valving such that all systems
can be properly balanced.

The design engineer shall also prepare construction
and as-built documents that indicate:

* An overview of the system and its intended mode of
operation.

e Adiagram of water systems including pipe routing
sizes, flow rates, valving, design temperatures, tem-
perature monitoring points, fill provisions, blowdown
provisions, makeup provisions, sampling points and
drain provisions.

* Locations of all equipment associated with the
water systems including equipment sizes, capacity and
specifications.

¢ Applicable water system control schematics and
components.

¢ Specifications for all water system components such
as piping, insulation, valves, pumps, equipment includ-
ing all installation and start-up requirements.

DESICCANT
DEHUMIDIFICATION

PASSIVE
DEHUMIDIFICATION

ENERGY RECOVERY

ROTOR REBUILDS

EVAPORATIVE
COOLING

....... ROTORKOURCE

www.info.hotims.com/54433-49
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RETRO-MATE ADAPTER SAVES TIME & MONEY!

REPLACE OLD ROOFTOP UNITS IN HOURS!

Retro-Mate® adapters eliminate the need
for removal of existing curbs when
replacing rooftop units. It’s custom made to
adapt the existing curb to the new rooftop
unit.

* Saves time & costly roof construction.
* Preserves roofing integrity and reduces
system down time.
* Takes advantage of existing duct work.
* Quick Ship Program!
800-837-CURB

Illinois
thybar
Texas 800-777-CURB
corPORATION  Kentucky 800-993-CURB

Thybar makes it right the first time, ~ Neyada  866-917-CURB
every time

www.info.hotims.com/54433-29

www.thybar.com
info@thybar.com

800-666-CURB




The data center airflow management system
Finance and Operations can agree on.
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Blood pressure

Tate Airflow systems slash cooling costs without jeopardizing uptime.

Sensibly-engineered airflow management solutions from Tate enable automatic ate
balancing by delivering the right amount of air, to the right place, at the right time.

Every time. All with real-time rack level monitoring and control. Can't argue with that. AIRFLOW

Learn more today.
www.info.hotims.com/54433-8 tateairflow.com

Airflow Panels | Airflow Controls | Cabinets | Containment | Accessories | Optimization Services



Always at full speed
iSs no way to run a
cooling system.

Introducing the gForce Ultra:
Precise Load-Matching for Varying Demand

Data Aire’s new gForce Ultra Series CRAC Units are
now the most efficient way to cool a data center,
manufacturing facility or indoor growing operation.
They usher in a new era of variable capacity
performance while providing extensive energy savings,
efficiency, scalability and increased precision.

Efficiency and Energy Savings
The gForce Ultra uses less energy and saves money
with a turn down ratio of 4:1.

Scalability
Units are customizable for flexible capacity ranges

from 2 to 34 tons (7-125 kW) - depending on the
model, and can scale up or down in capacity to
meet demand.

Increased Precision

Variable capacity technology quickly adapts to
cooling demands and fluctuating loads - retaining a
precise set point. The gForce Ultra also effectively
manages humidity and regulates temperature -
extending the lifetime of the cooling equipment.

For full details on the gForce Ultra, download our
White Paper. dataaire.com/gforceultra

@,

dataaire

Precise by Design

230 West BlueRidge Avenue, Orange, CA 92865 -

(800)347-2473 « dataaire.com

www.info.hotims.com/54433-54



The design engineer also provides instructions for the
proper balancing and commissioning of all building
water systems including the procedures for flushing and
disinfection.

A normative annex with requirements for health-care
facilities is a part of the Standard. Normative Annex A
includes requirements for health-care facilities that
meet certain criteria as to facility accreditation and staff
who are certified as infection preventionists or with a
minimum of a graduate degree in epidemiology. The
annex is written using terminology consistent with that
used in the health-care industry. The intent of the annex
is to be equal to or more stringent than the base docu-
ment. Health-care facilities that do not meet the criteria
to use the annex must follow the base document. Please
refer to the standard for details.

Standard 188 consists of normative sections followed
by normative and informative annexes. The norma-
tive sections and normative annex specify the require-
ments for compliance. Building water systems can vary
significantly in their design, and in the potential for

TECHNICAL FEATURE

transmission of Legionella, as well as the presence of sus-
ceptible individuals. Scientific evidence is not available
or is inconclusive regarding some aspects of Legionella
control. The informative annexes and references pro-
vide suggestions, recommendations and references for
guidance to develop water management plans for spe-
cific buildings.

Next Steps

The standard is now published and converted to con-
tinuous maintenance status by ASHRAE. The strong pos-
itive response to the document has been encouraging,
and ASHRAE looks forward to ongoing improvement
of the document using the continuous maintenance
process.

ANSI/ASHRAE Standard 188-2015, Legionellosis: Risk
Management for Building Water Systems, is available from the
ASHRAE Bookstore (http://tinyurl.com/legionellosis), or
it can be read for free online via this page, www.ashrae.
org/standards, under the Preview ASHRAE Standards sec-
tion near the bottom left. m

Why should
you filter
your water?

Scale formation reduces the heat transfer rate and
increases the water pressure drop through the heat
exchanger and pipes. In fact, one study has shown that
.002" fouling will increase pumping needs by 20%.

ay/EKLEEN.

Automatic Filters Inc.

2672 S. La Cienega Blvd
Los Angeles, CA 90034 USA

(800) 336-1942 (310) 839-2828
www.tekleen.com info@tekleen.com
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THE ULTIMATE CHILLER SOLUTION®

ClimaCool’s Modular ChlIIers -
When Cooling is Critical!

« True N+1 redundancy virtually eliminates downtime
« Incremental capacities ranging from 15 to 85 tons

« System expandability from 15 to 1,000 tons when
occupancy or demand increases

« Flexible configurations

« Compact design allows for significant space savings

Sirwplifying the Cormplex

www.climacoolcorp.com - 405-815-3000
ClimaCool Corp. is a subsidiary of LSB Industries, Inc. - NYSE: LXU
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The Real Story Part I:
VRF Technology Vs.
Geothermal Heat
Pump Systems
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Selecting the right HVAC system is about more than just
energy usage. A recent study of the ASHRAE headquarters
in Atlanta, Georgia, has highlighted several important
lessons about the proper application of VRF systems.

LG's VRF technology, Multi V™" IV, can offer many solutions.

The study, conducted and released by a geothermal heat pump
manufacturer, concentrated specifically on measured energy
usage differences between two vastly different systems:
geothermal water source heat pumps versus air-cooled VRE
But this was not a fair comparison. As many HVAC design
engineers can attest, installation and total life-cycle cost play
a huge role in determining which system to use.

The 1st and 2nd floors at ASHRAE are very different in size
and utilization, and therefore the cooling and heating loads
are different. The volume of outside air to the 1st floor VRF

is 23% more than the 2nd Floor Geothermal Heat Pump
(GHP) system. The 1st Floor VRF area is 20% greater with
more occupants and seeing more use than the 2nd Floor GHP.
In addition, lighting and plug loads for the 1st Floor VRF are
greater than the 2nd Floor GHP.

Even the control methods of these two systems are quite
different. The 1st Floor VRF uses a single set-point control
to maintain within +/- 1.5°F of set-point while the 2nd Floor
GHP uses a dual set-point with 6°F dead-band. This results
in greater run hours for 1st Floor VRF and greater energy
usage than the 2nd Floor GHP. LG's VRF systems offer two
set-point control that can offer greater energy savings

than the system used at ASHRAE headquarters.

Single Set-Point Control (VRF 1° Floor System Attempts to
g ( ) Space Temp Maintain +/- 1.5°F
75.5°F /
Y £\ N\ o ¥ /

i Fam
N/ N N\ J ~ T 3

72.5°F /
Continuous Operation
Heating or Cooling
LG Use of the data does not imply ASHRAE has endorsed, recommended, or certified any

Lt Card equipment or service used at ASHRAE International Headquarters.



With minimal maintenance
requirements, compressors located
remotely and integrated controls,
the LG Multi V IV system is easy to
maintain and has a lower life-cycle
cost than any conventional system
on the market today.

LG's group control solutions allow multiple indoor units

in open office areas to be controlled by one thermostat,
eliminating the problem of some indoor units in cooling
mode competing with other indoor units in heating mode
as seen at ASHRAE headquarters.

LG Multi V products are engineered to simplify your

HVAC system installation by removing the need for

cooling towers, boilers, water pumps and ground loops,
resulting in less installation cost and time compared

to Geothermal Heat Pump systems. With minimal
maintenance requirements, compressors located remotely
and integrated controls, the LG Multi V IV air source system
is easy to maintain and has a lower life-cycle cost than any
conventional system on the market today.

Dual Set-Point Control (2" Floor GHP)

74°F Cooling Set-Point

VRF vs. GHP Initial investment per
square foot 38% less
than GHP

Operating Cost  33% less than GHP

36% less than GHP

Life-cycle Cost

*Based on an analysis of the ASHRAE HQ building by LG Electronics USA, Inc.

For those who still prefer a water-source product,

LG offers Multi V Water IV, a flexible Variable Refrigerant
Flow (VRF) water-source HVAC system with variable water
flow controls. LG systems can accommodate up to

64 thermal zones with technology that allows the user

to pipe farther; conditioning the building with fewer
systems. These innovative systems eliminate the

need for additional units and provide designers with
uncompromised engineering flexibility.

With smaller space requirements and reduced piping needs
compared to typical chilled-water or water-source heat
pump systems, LG Multi VV Water IV VRF systems lower the
overall construction, material and energy costs, while also
allowing more leasable space for the owner.

Space Temp

Time ——17 >

—

N\

68°F Heating Set-Point

Learn even more about the LG Multi V IV VRF difference
at LGHVAC.com or contact your local LG representative

SN NN \;

6°F Dead Band
No Heating or Cooling

@ LG
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