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1. ABBREVIATIONS AND ACRONYMS

1. Abbreviations and Acronyms

AAMI American Association for the Advancement of Medical Instrumentation
ANSI/NSF American National Standards Institute/National Sanitation Foundation
ASHE American Society for Healthcare Engineering
AWWA American Water Works Association

CDC Centers for Disease Control and Prevention
CFR Code of Federal Regulations

cm centimeter(s)

CMS Center for Medicare and Medicaid Services
CT concentration X time

DHHS Department of Health and Human Services
DHS Department of Homeland Security

Dia. diameter

DNR Department of Natural Resources

DWTU drinking water treatment unit

ED Emergency Department

EOP emergency operations plan

EPA U.S. Environmental Protection Agency

EWSP emergency water supply plan

FAC free available chlorine

FDA Food and Drug Administration

FEMA Federal Emergency Management Agency
Gal. gallon(s)

gpd gallons per day

gpf gallons per flush

gpm gallons per minute

GWR Groundwater Rule

HA health advisory

hazmat hazardous material

HDLP high-density linear polyethylene

HDPE high-density polyethylene

HIV/AIDS Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome
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1. ABBREVIATIONS AND ACRONYMS

HVAC heating, ventilation, and air conditioning
ICS Incident Command System

ICU Intensive Care Unit

Imp Gal. Imperial gallon(s)

IT intensity X time

MCL Maximum Contaminant Level
MCLG Maximum Contaminant Level Goal
MG million gallon(s)

MGD million gallon(s) per day

mg/L milligrams per liter

MOU Memorandum of Understanding
MRI Magnetic Resonance Imaging
MTBE methyl tertiary butyl ether

NICU Neonatal Intensive Care Unit
NSF/ANSI National Sanitation Foundation/American National Standards Institute
NTU nephelometric turbidity unit(s)
PETE polyethylene terephthalate
POU/POE point of use/point of entry

RO reverse osmosis

TT treatment technique

US Gal. U.S. gallon(s)

uv ultraviolet

Hw-sec micro-watt seconds

VOC volatile organic chemical

Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities; 2



2. EXECUTIVE SUMMARY

2. Executive Summary

In order to maintain daily operations and patient care services, health care facilities need to develop an
Emergency Water Supply Plan (EWSP) to prepare for, respond to, and recover from a total or partial
interruption of the facilities’ normal water supply. Water supply interruption can be caused by several
types of events such as natural disaster, a failure of the community water system, construction damage
or even an act of terrorism. Because water supplies can and do falil, it is imperative to understand and
address how patient safety, quality of care, and the operations of your facility will be impacted. Below
are a few examples of critical water usage in a health care facility that could be impacted by a water
outage. Water may not be available for:

e hand washing and hygiene

e drinking at faucets and fountains;

¢ food preparation;

e flushing toilets and bathing patients;

e laundry and other services provided by central services (e.g., cleaning and sterilization of
surgical instruments)

e reprocessing of medical equipment (e.g., endoscopes, surgical instruments, and accessories)
after use on a patient;

e patient care (e.g., hemodialysis, hemofiltration, extracorporeal membrane oxygenation,
hydrotherapy)

e radiology

e fire suppression sprinkler systems;

e water-cooled medical gas and suction compressors (a safety issue for patients on ventilation);

e heating, ventilation, and air conditioning (HVAC); and

e decontamination/hazmat response.

A health care facility must be able to respond to and recover from a water supply interruption. A robust
EWSP can provide a road map for response and recovery by providing the guidance to assess water
usage, response capabilities, and water alternatives.

The Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities provides a four step
process for the development of an EWSP:

1. Assemble the appropriate EWSP Team and the necessary background documents for your
facility;
Understand your water usage by performing a water use audit;
Analyze your emergency water supply alternatives; and
Develop and exercise your EWSP

The EWSP will vary from facility to facility based on site-specific conditions, but will likely include a
variety of emergency water supply alternatives evaluated in step #3 above. How the EWSP is developed
for a health care facility will depend on the size of the facility. For a small facility, one individual may

Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities; 3



2. EXECUTIVE SUMMARY

perform multiple functions, and the process may be relatively simple with a single individual preparing
an EWSP of only a few pages. However, for a large regional hospital, multiple parties will need to work
together to develop an EWSP. In this case the process and the plan would be more complex.

However, regardless of size, a health care facility must have a robust EWSP to be prepared to ensure
patient safety and quality of care while responding to and recovering from a water emergency.

Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities; 4



3. INTRODUCTION

3. Introduction

Health care facilities are a critical component of a community’s response and recovery following an
emergency event, such as a large natural disaster or localized event such as a fire or explosion. The
resiliency of the community depends on health care facilities and other critical infrastructure
maintaining their water capabilities during these incidents. To do so, a facility must have an effective
EWSP.

The water supply for a health care facility can be interrupted by a number of incidents. In the case of
some natural disasters, such as a hurricane or flood, a facility and the water system may have a few days

of warning. These events allow more time for preparation which typically speeds up response.

In other cases, such as earthquakes, tornados, or external/internal water contamination, a facility may
have little or no prior warning. An earthquake or tornado can destroy critical components at a water
treatment plant and interrupt water service for an indeterminate period of time. Similarly, rupture of a
large water distribution pipe from accidental damage during construction can result in the sudden
reduction or complete loss of a facility’s water supply. Because such events occur frequently throughout
the United States, the question is not if the water supply will ever be interrupted, but rather when and
for how long an outage will occur.

Following are a few actual examples of water supply interruptions at some health care facilities:

e A hospital in Florida lost water service for 5 hours due to a nearby water main break;

e A hospital in Nevada lost water service for 12 hours because of a break in its main supply line;

e A hospital in West Virginia lost service for 12 hours and 30 hours during two separate incidents
because of nearby water main breaks;

¢ A hospital in Mississippi lost service for 18 hours as a result of Hurricane Katrina;

e A hospital in Texas lost water service for 48 hours due to an ice storm that caused a citywide
power outage that included the water treatment plant; and

e A nursing home in Florida lost its water service for more than 48 hours as a result of Hurricane

Ilvan.

Standards of the Joint Commission (formerly the Joint Commission on Accreditation of Healthcare
Organizations or JCAHO) require hospitals to address the provision of water as part of the facility’s
Emergency Operations Plan (EOP). The Center for Medicare and Medicaid Services (CMS) Conditions for
Participation/Conditions for Coverage (42 CFR 482.41) also requires that health care facilities make
provisions in their preparedness plans for situations in which utility outages (e.g., gas, electric, water)
may occur.

The Joint Commission 2009 Emergency Management Standards contain detailed standards, including
rationale and elements of performance. Standard EM.02.02.09 states, “As part of its EOP, the hospital
prepares for how it will manage utilities during an emergency” (Joint Commission 2009). Two elements
of performance for Standard EM.02.02.09 are water-related and address water needed for:
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3. INTRODUCTION

e consumption and essential care activities; and

e equipment and sanitary purposes.

The objective of this Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities is
to help health care facilities develop a robust EWSP as part of its overall facility EOP and to meet the
published standards set forth by the Joint Commission and the CMS. The guide is intended for use by
any health care facility regardless of its size or patient capacity. The four steps of developing an EWSP
are shown in Figure 3-1 and are detailed in later sections of the guide.

DEVELOPING AN EMERGENCY WATER SUPPLY PLAN (EWSP)

REVISE AS APPROPRIATE
Step 1 Step 2 Step 3 Step 4
Assemble the facility’s EWSP Understand Water Usage Analyze Your Emergency Develop EWSP
Team and the necessary through a Water Use Audit Water Supply Test/Exercise
background documents Alternatives

Figure 3-1. Four Steps of Developing an EWSP

The guide provides essential information for developing an EWSP in Sections 4 through 8.

e Section 4 describes the steps of developing an EWSP.

e Section 5 provides a list of key elements for an EWSP.

e Section 6 describes the Water Use Audit.

e Section 7 explains how to evaluate alternatives for emergency water supplies.

e Section 8 provides some important closing remarks.

The Guide also provides information on some advantages and disadvantages of different emergency
water supply options. Flow charts are included to assist facility managers both in initial decision-making
(e.g., evaluation of how long the outage might last) and in evaluating each of the various response
options.

Failure to develop a robust EWSP can leave a facility vulnerable during a disaster. Lack of a functional
HVAC system and/or fire suppression sprinkler system could potentially lead to facility evacuation,
depending on local circumstances and the event itself. Making the decision to evacuate versus to shelter
in place (SIP) is complex and is not an objective of this guide. The Agency for Healthcare Research and
Quality (AHRQ) has two guides to help hospitals make the decision of when and how to evacuate a
facility during a disaster and then safely return after the event. Information about these guides is
provided in Section 9, References.
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3. INTRODUCTION

Appendices A, B, C, D, and E include case studies, an example plan, a loss of water scenario, water use
audit forms, and information about use of portable water flow meters, respectively. The two case
studies are included in Appendix A illustrate how some facilities have responded to actual water supply
interruptions. The project team worked with the American Society for Healthcare Engineering (ASHE) to
identify facilities that experienced a recent water supply interruption. The project team then
interviewed 12 of these facilities to get information about

e the facility’s supply and demands for water,

e theincident that caused the water supply interruption,
e the response process,

e emergency water supply options, and

e the recovery process.

Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities; 7



4. OVERVIEW OF PLAN DEVELOPMENT PROCESS

4. Overview of Plan Development Process

The principles and concepts identified in the EWSP plan should be incorporated into the overall facility
EOP. It is important that the EWSP and EOP be reviewed, exercised, and revised on a regular basis (e.g.,
at least annually).

The process of developing an emergency water supply plan (EWSP) for a health care facility will depend
on the size of the facility and will require the participation and collaboration of both internal and
external stakeholders. For a small facility (e.g., less than 50 beds) where one individual performs
multiple functions, the process may be relatively simple, with a single individual coordinating
development of the EWSP. However, for a large hospital (e.g., more than 500 beds) where multiple
parties will have to work together, the process of developing the EWSP and the overall EOP will likely be
more complex.

The following list expands and builds upon the four steps of the EWSP development process shown in
Figure 3-1. These steps are to be used as a starting point. They are not exhaustive but are meant to
provide guidance to the EWSP development team.

Step 1: Assemble the facility’s EWSP Team and the necessary background documents

Begin by identifying appropriate staff members needed for the facility’s EWSP Team that will be
responsible for the development of the plan; develop a team contact list. Expertise from a range of
individuals will ensure a comprehensive and robust plan. External community partners who would play a
role in the response should be invited and encouraged to participate in the plan development process.

As noted before, a single individual might coordinate and develop the plan for a small facility, whereas a
team including staff from any of the following areas would be necessary for a larger facility:

e Facilities management—this person could likely serve as the EWSP Team leader
o Engineering or Plumbing Supervisor
e Administration or management
o Deputy administrator or deputy manager
e Environmental compliance, health, and safety
o Occupational Safety Director
o Quality and Safety Officer or Manager
e Infection Control and Prevention
o Infection Control Director or Specialist
e Risk Management
o Risk Manager
¢ Nursing
o Clinical Patient Care Director
e Medical Services
o Chief of Surgery
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4. OVERVIEW OF PLAN DEVELOPMENT PROCESS

o Chief of Medicine
e Emergency Preparedness
o Emergency Preparedness Coordinator
e Security
o Security Director
e Representatives from External Partners
Local public water department
State drinking water agency
Local and/or county public health department
Local fire department

O O O O

Water reclamation/purification department

Facilities should check with their corporate safety offices to ensure compliance with corporate

procedures.

Assemble facility drawings and schematics. Be aware that these drawings may not be current and water
supply piping may not be exactly where the drawings indicate. This emphasizes the need for

involvement of experienced facility staff in developing the plan.
Step 2: Understand Water Usage Through a Water Use Audit

Conduct a water use audit as described in Section 6 of this guide. The water use audit will help identify
emergency conservation measures that could be used. Also, this audit can identify conservation
measures that are easy and simple to implement, resulting in less water use and lower water bills for the

facility.

Step 3: Analyze Your Emergency Water Supply Alternatives

Analyze alternative emergency water supplies as described in Section 7 of this guide.
Step 4: Develop and Exercise Your EWSP

Based on analysis of the water use audit and the availability of alternate emergency water supplies,
develop a written EWSP for the facility. Practice and exercise the plan. The plan should be reviewed and
exercised annually. A "hotwash" and after-action report should be conducted immediately after the
exercise. Joint Commission accredited health care facilities are currently required to conduct two
general emergency exercises annually. Other facilities may have different requirements. An exercise to
include a water supply interruption should be incorporated into at least one of those exercises so that

the emergency water supply plan is appropriately tested.

Revise the plan after each exercise if appropriate. Other reasons to consider revising the emergency
water supply plan can include a significant facility expansion or modification or the experience gained

from a response to an actual water supply interruption.
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5. PLAN ELEMENTS

5. Plan Elements
The EWSP should include the elements listed below. This list is not exhaustive, so other items may need
to be considered.

e Facility description—type and location of facility, type of population(s) served (e.g., urban,
suburban, rural, mixed, age groups), essential services, types of care offered (e.g., medical,
surgical, pediatric, obstetrics, emergency room, trauma center, burn center, intensive care units,
dialysis), size of facility (e.g., square footage), number and distribution of beds (e.g.,
critical/intensive care, surgical, pediatric, obstetrical)

e Water supply—clear descriptions of facility’s water source(s)/supplier(s) (including utility and
other source/supplier contact information) and supply main(s) and corresponding meter(s) for
water entering the facility

e Water demand—both during normal usage, as well as during potential reduced usage during an
emergency. This guide provides detailed information about how to understand water usage
patterns by means of a water use audit.

e Facility drawing(s)—drawings, diagrams, and/or photos showing all water mains, valves, and
meters for the facility. These drawings, diagrams, and/or photos should accurately show main
lines for all utilities (e.g., water, sewer, gas, electric, cable television, telephone) and their
physical relationship to each other. For larger facilities, a table with valve tags (showing the
numbers for each valve) should be included.

e Equipment and materials list—all equipment, processes, and materials (e.g., HVAC, food
preparation, laundry, hemodialysis, laboratory equipment, water-cooled compressors) that use
water, including location of all plumbing fixtures

e Backflow prevention plan— to prevent possible reversal of water flow and resultant water
contamination that can occur from unwanted pressure changes

¢ Maintenance plan, including valve exercising (i.e., testing the operation of water valves)— Valve
exercising is a routine scheduled maintenance program that involves opening and closing water
valves to ensure proper operation.

e Copies of all contracts and other agreements related to supplying emergency water and
providing any equipment or other supplies that would be used to produce/supply an emergency
water supply (e.g., bottled water, tankers, mutual aid agreements, portable water treatment
units).

e Menu of emergency water supply alternatives identified as a result of the analysis of the
alternatives discussed in Section 7.

e Operational guidelines and protocols that address treatment processes and water quality testing
(if treatment and/or disinfection of water is included as part of the EWSP).

e |mplementation timeline during an emergency—the EWSP should be part of, and implemented
in conjunction with, the facility’s overall EOP and Incident Command System activation. The
communications plan should be part of this timeline.
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Recovery plan—addresses how the facility will return to normal operations, including cleaning
and/or decontamination of any HVAC equipment, internal plumbing, and medical and
laboratory equipment.

Post-incident surveillance plan—guidance and protocol for detecting any increase in health care-
associated illness due to biological and/or chemical agents in the water.

EWSP evaluation and improvement strategy—guidance and protocols for testing and exercising

the plan and refining it (e.g., use of after-action reports).
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6. Water Use Audit

The Water Use Audit provides a series of steps/actions that will enable a facility to determine its critical

emergency water needs by quantifying the details of its water use and determining where it is essential

and where it can be restricted. This audit also can be beneficial by helping identify water conservation

measures in day-to-day operations. Reducing routine water usage can conserve energy, reduce long-

term costs, and increase a facility’s resiliency during an emergency.

6.1. Water Use Audit Work Plan

As part of the development of an emergency response plan, the facility needs to

Develop working estimates of the quantity and quality of the water requirements of its various
facility functions.

Identify which functions are essential to protect patients’ health and safety and should remain
in operation. This could include such functions as medical gas and suction for ventilator patients
if compressors are water cooled. Identify functions that can be temporarily restricted or
eliminated (e.g., elective surgery, routine outpatient clinic visits) in the event of an interruption
in the facility’s water supply, then determine the steps required to restrict or eliminate these
functions temporarily. For example, one step might be to triage or transfer new acute patients
to unaffected facilities, although initial stabilization in the emergency department may be
necessary before such triage or transfer.

Develop working estimates of the quantity and quality of water required to continue operation
of essential functions and to meet the emergency demands.

Identify available alternative water supplies, including quantity and quality available; how the
water will be provided; how, if necessary, it will be treated and/or tested for safety; how it will
be distributed; what conditions may exist or occur to limit or prevent its availability; and how

these conditions will be addressed.

6.2. Approach

This guide describes the water use audit process, including how to analyze the data obtained.

A water use audit generally will include five steps:

g B~ W N

Determine water usage under normal operating conditions for the various functions, services,
and departments within the facility;

Identify essential functions and minimum water needs;

Identify emergency water conservation measures;

Identify alternative water supplies; and

Develop an emergency water restriction plan.

Sections 6.3 through 6.7 explain each step of the water use audit process.
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6.3. Step 1: Determine Water Usage under Normal Operating Conditions
Before starting to document actual water usage, the person(s) leading this effort should

¢ |dentify personnel who will be involved in these efforts, such as department heads and
engineering staff (see list in Section 4, Step 1);

e Establish and confirm the points of contact within each department;

e Collect needed documents, including facility drawings, water meter records, prior water surveys,
water and sewer bills, and operating records of water-using equipment. Assemble the facility's
water use records, including water bills from at least the past 12 months in order to get an idea
of seasonal variation (if any) in the facility’s water use.

e Obtain information about the facility's current and potential future operational needs, under
average and surge conditions, as they relate to patient and staff needs;

e Gather lists of all the facility’s water-using buildings, locations, equipment, and systems.

The next task is to estimate and tabulate the overall amount of water used per day, under normal
operating conditions, in the entire facility, as well as in each individual functional area/department. The
information collected should include water meter records for permanently installed flow meters as well
as water consumption estimates for each functional area/department based both on usage estimates
and on knowledge of actual direct water usage.

Appendix D contains examples of water use audit forms that can be used to assist in obtaining water
usage information for various functional areas/departments. Although each facility has unique
attributes, a typical facility generally will need to develop, at a minimum, estimates of water usage for
the functions outlined in Table 6.3-1.

Where water usage cannot be measured directly, it can be estimated based on equipment design
information, frequency and duration of use, interviews with the staff, and standard accepted water
consumption values for common uses. Some facilities may be able to use wastewater discharge reports
as a mechanism to back-calculate water usage in some areas of the facility. However, it should be noted
that in many places, the sewer bills are based on winter water use and may not accurately reflect water
use at other times of the year.

After tabulating known and estimated water usage for each part of the facility, the next task is to
compare the sum of these tabulations with the actual meter records. Because each part of the facility
may not be metered, the combined estimates from each building or section should be compared to the
total meter readings to confirm accuracy.

Ideally, the total known and estimated amount of water being used by the facility overall should be the
same as the sum of the amount being used by its individual functions which, in turn, should equal the
amount from the meter readings. Meter readings often show higher water usage than the sum of the
observations and estimates from the water use audit. The difference between the two amounts is due
to "unaccounted-for water"”, which can result from water leakage, uncertain estimates, and missed
categories of usage. When no obvious reason for the discrepancy can be identified, and it is less than
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20% of the meter readings, we recommend proceeding to Section 6.4, Step 2: Identify Essential
Functions and Minimum Water Needs.

When reasonable estimates cannot be made based on usage information, or when the unaccounted-for
water exceeds 20% of the meter readings, a facility may decide to use a portable flow meter to directly
measure the amount of water being used. However, undertaking a water-use study using portable flow
meters is a significant effort. The use of portable flow meters usually is limited to locations where water
piping enters a building. Using portable flow meters on piping within a building to measure water usage
on specific floors or by specific departments can be difficult due to pipes being located in ceilings and
behind walls. Appendix E provides information about the use of portable flow meters and examples of
locations where their installation and use may be helpful.

Table 6.3-1. Some Typical Water Usage Functions/Services (not all inclusive; functions/services vary
depending on the individual facility)

Type of Usage Function/Service

Facility Usage Air-conditioning

Boilers

Dishwashing

Laundry

Autoclaves

Medical equipment

Outdoor irrigation systems
Fire suppression sprinkler system
Vacuum pumps

Water system flushing
Water-cooled air compressors
Staff and Patient Usage Drinking fountains

Dietary

Dialysis services

Eye-wash stations

Ice machines

Laboratory

Patient decontamination/hazmat
Patient floors

Pharmacy

Surgery

Radiology

Toilets, washrooms, showers

6.4. Step 2: Identify Essential Functions and Minimum Water Needs

After a facility has documents and estimates of water usage for its functions/services it must evaluate
and categorize those functions/services by determining how essential and critical each is to the safety
and well-being of patients and staff and to the facility’s ability to provide various levels of service and
medical care during a water supply emergency.
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The objective of this step is to create a list of functions/services and supporting information that
management can use to develop baseline operating assumptions and determine which
functions/services can continue to operate during a water supply emergency and which must be
restricted or discontinued. These baseline operating assumptions are used to help choose an approach
to obtaining water during an emergency (e.g., drilling an emergency well, establishing contracts with
bottled water providers, investing in water treatment technology). Note that facility functions and their
corresponding water demands can be prioritized so that the plan can accommodate water emergency
situations ranging from minimal to total water service loss (e.g., reduced pressure for a limited number
of hours, loss of public water supplies following a major disaster).

Table 6.4-1 provides an example of how information can be summarized for management and planning
while determining minimum water needs. Functions should be classified in the following ways:

e Isthe function essential to total facility operations (i.e., would loss of this function require a
complete facility shutdown)? For example, although HVAC functions might not be necessary in
all parts of a facility, they likely would be considered an essential function if necessary in patient
care areas.

¢ Isthe function essential to specific operations inside of the facility or a particular building (i.e.,
would loss of this function threaten patient and staff safety)? For example, are normal internal
food service operations necessary, or could some patient care services still be provided without
them or, alternatively, could contractor food services be used during an emergency? Similarly,
are all normal radiology services critical or could some be reduced to a bare minimum without
jeopardizing patient safety?

After the facility has listed its functions and evaluated the essential and critical nature of each, it can
take the additional step of determining if essential and critical functions can be consolidated into a
limited number of buildings and/or limited areas of a building to further reduce emergency water needs.

Caution: Consolidation of functions and shutting off water to individual buildings or areas of a building
requires a detailed understanding of the facility’s plumbing system, including locating and testing shut-
off valves to determine if they work as expected.

In addition, the facility should consider the following:

e Areas and/or functions that may not be available during a water supply outage (e.g., the fire
suppression sprinkler system, water-cooled medical air pressure and suction systems);

e Area(s) that can be used as helicopter landing zones if the existing landing zone is on the roof of
a building and the fire suppression sprinkler system is inoperative;

e Steps that can be taken to isolate and eliminate use of selected cooling towers and/or to reduce
water consumption in critical cooling towers (e.g., increased cycles of concentration);

e Provisions that already exist or need to be constructed to allow for the use of emergency water
supplies (e.g., appropriate pipes, valves, connections, and backflow prevention devices to
receive and use water from tanker trucks); and
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e Steps that need to be taken to allow pressurization of the critical portions of the facility’s water

distribution system while using an emergency water supply (e.g., closure of urinal flush valves

that normally can require a minimum of 30 pounds per square inch [psi] pressure to close).

Table 6.4-1. List of Essential Functions

Functions

Water Needs
Under Normal
Operating
Conditions
(gpd)

Critical to Total
Facility
Operations
(Yes or No)

Waterless
Alternatives
Possible
(Yes or No)

Water Needs
Under Water
Restriction
Situation

(gpd)

Essential
to Specific
Operations
(Yes or No)

Building

HVAC

Fire
suppression
sprinkler
system

Food service

Sanitation

Drinking water

Laundry

Laboratory

Radiology

Medical care

Other

Other

Total minimum
water needs to
keep facility

open and meet
patients’ needs

6.5. Step 3: Identify Emergency Water Conservation Measures
After estimating the normal water usage patterns for its various functions and services, the facility must

determine what emergency water conservation measures can be used to reduce or eliminate water

usage within each of its departments in order to meet its minimum water needs. The facility then can

calculate the total amount of water that can be conserved by implementing specific measures.

Some examples of potential water conservation measures for use when it is appropriate, safe, and

possible to do so include:

e Canceling elective procedures;

e Limiting radiology developers to essential use only;
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e Using waterless hand hygiene products according to established guidelines;

e Limiting soap-and-water hand washing;

e Sponge-bathing patients;

e Using disposable sterile supplies;

e Using portable toilets (e.g., for staff and/or visitors);

¢ Transferring noncritical patients to unaffected facilities;

e Limiting the number of Emergency Department (ED) patients and/or using the ED to triage
patients for transfer to other appropriate facilities (Note: the need for this will depend on the
duration of the water supply interruption);

e Using single-use dialyzers and suspending the hemodialyzer re-use program (for dialysis facilities
that usually reprocess hemodialyzers for reuse);

e Postponing physiotherapy services that require hydrotherapy; and

e Shutting off the water supply to buildings that do not support critical functions.

Departments can also consider developing long-range plans to replace equipment dependent upon

water (e.g., switching from water-cooled to air- cooled equipment).

6.6. Step 4: Identify Emergency Water Supply Options

After identifying water conservation measures and determining the amount of water that can be
conserved, it is necessary to explore and identify reasonable options for alternative water supplies.
During a water outage, efforts to restore or maintain all or part of a facility's operations, including
heating and cooling, will require an alternative water supply of sufficient quantity and quality, as well as
the means to introduce such water into the areas of the facility where it is needed. Although many
health care facilities have arrangements to obtain bottled water for use during a water supply
interruption, the quantity of bottled water tends to limit its use to personal consumption and some

sanitary functions such as hand washing.

A tour of the facility should be conducted to identify potential storage areas for potable water (e.g.,
tanks, existing swimming pools, new disposable swimming pools). The EWSP Team should check with
the water supplier and the regional emergency management agency to arrange for or confirm
availability of alternative emergency water supplies sufficient to meet the facility's needs. Arrangements
might include isolation of a nearby storage tank for dedicated use by the facility or a possible
interconnection with another nearby water supplier for dedicated use by health care facilities during an
emergency. Discussions with the public water department and local authorities should address any plans
for construction of new water distribution pipes near the health care facility or the addition of piping
connections that would enable the health care facility to inter-connect and use other water as a

supplemental emergency supply.

The EWSP Team also should identify what provisions exist or would need to be installed (e.g.,
appropriate connections, valves, backflow prevention devices) to enable receipt and use of emergency
water supplies from tanker trucks. This includes identifying the steps that must be taken to allow
pressurization of the critical portions of the system using an emergency water supply. For example,
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some flush valves to urinals must be closed manually because they require a minimum of 30 psi pressure

to close automatically.

Section 7 contains additional information about emergency water supply options.

6.7. Step 5: Develop Emergency Water Restriction Plan

After critical functions and water needs, emergency water conservation measures, and emergency
water supply options are determined, a written emergency water restriction plan should be developed.
Such a plan can help greatly in guiding decision-making and appropriate response actions during a loss
of incoming water supply. Faced with a water outage, facility staff must quickly assess the availability of

water and determine at what level and for how long it can continue functioning.
The implementation of water restriction measures will depend on multiple factors, including:

o The volume of water available from any alternative on-site or nearby off-site sources (e.g., inter-
connected water system, storage tanks, reservoirs, wells, ponds, streams);

¢ The amount of water that may be available from these alternative sources at the time of the
outage;

¢ The expected duration of the water supply outage; and

¢ The number and status of patients, staff and others at the facility at the time of the outage.

Implementation of mandatory water restriction measures becomes necessary if the expected water

supply loss will be greater than the available volume of emergency water that can be provided.

The water restriction plan should include clear criteria for determining when to enact restriction
measures and may include various levels of response based upon the expected duration and severity of

the water supply loss.

The following are some examples of water restriction measures that may significantly increase the time

during which a facility can continue to remain in service:

e Limiting water use to critical services and suspend nonessential services until normal water
service is restored:

o Accelerate the patient discharge process based on sound clinical judgment

o Determine clinic services that can be suspended
e Employing supplies, materials, and other measures that limit or do not require water use:
Use alcohol-based hand rubs;
Sponge bathe patients;
Limit food preparation to sandwiches or meals-ready-to-eat (MREs);
Use disposable plates, utensils, silverware, and similar items whenever possible;
Provide heating and cooling only for essential areas and buildings when possible;
Close nonessential areas (such as auditoriums) within essential buildings;

O 0 O O O O

Consolidate floors and wings having low patient populations; and
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o Check for leaks and correct plumbing deficiencies, preferably well before a water
emergency occurs.

To further reduce demand on the available water supply, consideration should be given to limiting
visitors and to encouraging nonessential staff to work from home. Limiting the use of restrooms to those

with toilets that use a low water volume (e.g., 1.6 gallons per flush [gpf]) may be an option if closing all
restrooms is not feasible.

Facility management should establish standing contracts to ensure the availability of emergency support
services, such as portable toilets, instrument sterilization, medical supplies, meal preparation, and
potable water delivery via tanker truck or other means during an emergency water outage.

Information from the emergency water restriction plan will be used in the development of the EWSP
and EOP.
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7. Emergency Water Alternatives

7.1. Overview and Initial Decision Making

When the water supply to a facility is interrupted, management should assess the problem quickly. The
response to the interruption will depend greatly on the estimated length of time necessary to return the
water service to normal. Experience seems to show that a timeframe of about 8 hours is often the break
point between a significant water supply interruption and one that could be handled routinely.
However, the 8-hour break point may not be appropriate for all facilities; an interruption of 8 hours or
less may be significant for some facilities and situations.

If the facility management is not assured that the problem (e.g., a water main break) can be fixed in 8
hours or less, they should institute the short-term response and prepare to implement their longer term
water emergency response if it becomes necessary.

If a water main break is the cause of the water supply interruption, part of the initial assessment will be
to determine if the break is on the facility’s property or within the distribution system of the water
supplier. Determining how long repairs might take is easier for a break on the facility property. However,
offsite water main breaks emphasize the need to have good communication channels in place with the
water supplier and local regulatory agencies before, during, and after an event.

A water supply interruption can lead to issuance of a boil-water order and the potential contamination
of a facility’s potable water system and the need to sanitize the system. Sometimes a boil-water order
will be issued if water pressure falls below 20 psi for a significant length of time. The order generally will
remain in effect until satisfactory microbiological results are obtained and approved by the appropriate
authority. Microbiological results typically require a minimum of 24 hours to complete and 2 days of
negative results are needed before a boil-water notice can be lifted. Health care facilities should
coordinate their response and recovery efforts with the appropriate public health agency and water
supplier. Additional filtering and treatment of water entering the facilities piping system can provide

additional protection in times of a boil water order.

Figure 7.1-1 illustrates the process for addressing water supply interruptions and options to be
considered.

The alternatives in Figure 7.1-1 should be considered for inclusion in the facility's EWSP and EOP for
outages anticipated to last 8 hours or less. A water use audit—as described in Section 6—will suggest
how to reduce water usage during a water supply emergency. Once water usage has been reduced, the
following can be considered as options to help meet the reduced demand:

e Use bottled water for drinking—a normally active person needs at least one-half gallon of water
daily just for drinking. Additional considerations:
o Individual needs vary, depending on age, physical condition, activity level, diet, and
climate (e.g., ambient temperature and humidity).
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o Children, nursing mothers, and ill people need more water.
o Very hot temperatures can double the amount of water needed.
o A medical emergency might require additional water.

e Use back-up groundwater wells (if available)—If the facility has its own back-up groundwater
well, the operation, maintenance, and suitability (e.g., potability, ease of distribution) of that
well should be addressed in the EWSP and EOP. Facilities must determine whether and how they
must comply with state regulations governing use of such wells. These regulations usually
require obtaining a government permit for the well and periodic testing of the well's water
quality. In addition, the functioning of the well should be tested regularly (e.g., monthly).

e Use non-potable water for HVAC, if appropriate—Because HVAC equipment typically uses the
largest amount of water at a health care facility, the use of non-potable water should be
considered. However, an important potential problem associated with using non-potable water
is that it could damage the HVAC equipment and result in substantial repair costs. Filtering and

treatment of the water may make non-potable supplies usable in some situations.
Other actions to consider during a loss of water supply:

e Label faucets as “NON-POTABLE / DO NOT DRINK” because it cannot be assumed that the water
is safe to use even if the residual pressure is sufficient to provide a stream of water from an
open faucet. Maintaining an effective operations and maintenance program for cross-
connection control will help minimize the potential for contamination of potable water faucets
in the event of a loss of pressure.

e Use large containers (e.g., 5- and 10-gallon) of water for food preparation, hand washing, and
other specialized needs. However, sufficient storage space for large containers can be a
limitation, as can the need to use or replace stored water on a regular basis]. Managing the
distribution of water containers (e.g., who is in charge, how many people will it take) should be
addressed in the EWSP and EOP.

e Use large containers and buckets for toilet flushing. Trash cans, trash buckets, mop buckets, and
similar containers can be used for toilet flushing. The filling and distribution of these containers
should be addressed in the EWSP and EOP.

Storage space can be a limitation for the amount of bottled water to be stored. Bottled water also
should be rotated on a regular basis (e.g., FEMA recommends rotation every 6 months). Section 7.7

provides information about bottled water storage.

If the anticipated length of an outage is unknown or greater than 8 hours, each of the options in Figure
7.1-1 should be evaluated for potential inclusion in the EWSP and EOP.
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Figure 7.1-1
ALTERNATIVE WATER SUPPLIES - OVERVIEW

Consult with water utility and
other authorities about the
nature of the water outage

v
Anticipated length of outage
v

8 hours or less*

« Determine need to limit available water supplies to
critical functions only, as evaluated in water use audit

+ Use bottled water for drinking

* Use large containers (e.g., 5- &10-gallon) for food
prep, hand washing, and other specialized needs

+ Use large containers and buckets for toilet flushing
+ Use back-up groundwater well(s), if available

+ Use non-potable water for HVAC, if appropriate

+ Label faucets as NON-POTABLE / DO NOT DRINK

» Consider actions that may be necessary if outage
continues longer than 8 hours

Unknown or greater than 8 hours N

v
Continued on next page

*If water pressure falls below 20 pounds per square inch, a boil-water order sometimes
will be issued and remain in effect until satisfactory microbiolgical sample results are
obtained and approved by the primacy agency. Microbiological results typically require
24 hours to complete.
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Figure 7.1-1 (continued)

Continued from previous page

Anticipated Length of Outage
Unknown or greater than 8 hours

Consult with water utility,
health department, and other
hospitals in the area

A 4

Assess the feasibility of potential actions
and alternative water supply options

Limit available water supplies to critical functions only
Label faucets as NON-POTABLE / DO NOT DRINK

Use existing and nearby storage tanks — See Section 7.2 and
Figure 7.2-1

Use other nearby source — See Section 7.3 and Figure 7.3-1

Use tanker-transported water — See Section 7.4 and Figure 7.4-1

Use bladders or other storage units — See Section 7.5 and
Figure 7.5-1

Use portable treatment units with nearby source, if appropriate
—See Section 7.10 and Figure 7.10-1
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7.2. Storage Tanks

7.2.1. Locate Nearby Storage Tanks

During planning for water supply interruptions, facilities should identify and categorize any nearby water
storage tanks that could serve as an emergency source of potable water (Figure 7.2-1). Such tanks may
be elevated, ground level, or underground and may be located on, adjacent to, or miles from the
facility's grounds. Identification of nearby potable water storage tanks requires a visual survey of the
facility's grounds and consultation with groups such as water departments, as well as emergency
management and drinking water regulatory agencies.

7.2.2. Determine Ownership and Control

Determination of both who owns the storage tank and who controls the use of its water is necessary.
For example, a water storage tank on the grounds of a health care facility might be owned and operated
by either the facility or the water department.

If a storage tank is owned and operated by the water utility, the appropriate health care and water
department staff must determine together whether all, or a portion, of the tank's water can be
dedicated for use by the health care facility during an interruption in the normal water supply and if the
tank can be isolated to serve only the facility. These decisions may also require consultation with local
emergency management agencies in order to prioritize the use of water in the tank while addressing the
needs of firefighting and other nearby facilities. All of these issues should be discussed and coordinated
with the water supplier and other relevant entities during planning for a water outage.

7.2.3. Determine Safety of Stored Water

The next step is to determine if water stored in the tank is safe to use. Because storage facilities for
finished water can have water quality problems including bacterial regrowth and loss of disinfectant
residual, it should not be assumed that the water they contain is potable. Excessive water age or other
factors, such as entry of dust, dirt, insects, birds, and other animals, can cause water quality problems.
Excessive age of stored water can be the result of:

e intentionally keeping the storage tank full;
e hydraulically locking the storage tank water out of the distribution system; or
e short circuiting (i.e., lack of mixing between inlet and outlet) within the storage tank, facility, or

reservoir.

Routine water quality monitoring of facility owned and operated storage tanks should be conducted at
least monthly to ensure the water is potable in the event of an emergency. Monitoring can include
testing for fecal coliforms/E. coli, total coliforms, and chlorine residual. The facility should ensure
compliance with regulatory requirements as set by the water authority. Storage tanks also should be
part of an effective routine flushing program for the facility's water system.

Health care facility staff should be assigned as liaisons to work with the water department staff to
establish points of contact and maintain routine communication in order to ensure regular monitoring
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and maintenance of acceptable water quality in the storage tanks owned and operated by the water
department.

7.2.4. Determine What Is Required to Use Stored Water

If stored water is available for use during a water supply interruption, the next step is to determine what
is necessary to enable use of this water during an emergency (e.g., pumps, water hauling trucks, hoses).
The steps necessary to use the stored water will depend on the type of storage facility -- elevated,
ground, or underground -- and its location.

Elevated storage is constructed at sufficient height above the ground to enable water to flow by gravity
into the distribution system. No additional pumping is required. If the elevated storage tank is located
on the grounds of, or adjacent to, the health care facility, use of the water during an interruption in the
facility's normal water service may not require any additional actions unless the facility must limit its
operations to critical functions only. In this latter case, the distribution system drawings must be
reviewed and a valve isolation plan to shut off the water supply to the noncritical functions must be
developed.

If elevated storage is not located nearby, bulk water transport, such as tanker trucks, may be needed to
convey the water from the storage tank to the health care facility.

Unless constructed to take advantage of the natural elevation provided by the terrain, ground level and
underground storage tanks normally include pumps to deliver water to the distribution system piping.
Consequently, a conventional or emergency power supply is necessary to use water from these types of
storage tanks. If these storage tanks are not located near the facility, bulk water transport, such as
tanker trucks, may be necessary to convey the water to the facility.

If water must be conveyed to the health care facility via bulk transport, planning must include the water
hauler and information about sources of equipment and supplies—such as pumps, piping, hoses, hook-
ups, and fuel—that are necessary for water use at the facility. The necessary equipment and supplies
must be obtained, kept in sanitary condition and ready to handle potable water without introducing
contamination, and tested and documented for sanitation safety before use. When bulk water transport
is necessary, the existence of adequate parking space, a sufficiently wide right of away remaining free of
blockage, and adequate traffic control measures also must be ensured.

7.2.5. Determine the Available Usable Volume of Stored Water

When a nearby potable water storage tank is identified and arrangements are made to use its water
during an emergency, the normal and potential tank volume should be determined. This information,
together with the water use estimates obtained during the water use audit, can enable the health care
facility to calculate how long the storage tank can provide water to the facility's critical areas.

Table 7.2-1 provides an example of Emergency Water Storage and Usage Estimates for a medical facility
that owns a 2-million-gallon (MG) ground storage tank. The facility is a 112-acre complex that includes 1
million square feet of medical treatment space supporting a 500-bed hospital, a central energy plant

(HVAC), a gymnasium, and other ancillary support buildings. The table provides estimates of the amount

Emergency Water Supply Planning Guide for Hospitals and Health Care Facilities; 25



7. EMERGENCY WATER ALTERNATIVES

of time that water can be supplied to the facility based on various tank filling levels and average summer

consumption (in millions of gallons per day [MGD]) under the following scenarios:

e Entire Facility: Normal water use by the entire facility.
e Acute Care (all functions) & HVAC: Water use limited to the acute care facility and to the HVAC
units but with no restrictions on use within the acute care facility.

e Acute Care (critical functions) & HVAC: Water use is limited to the critical functions in the acute
care facility and to the HVAC units.

Table 7.2-1 illustrates that, depending on the amount of water in the storage tank at the time of the

interruption, for normal unrestricted water use by the entire facility, the onsite storage tank could

provide water for up to 4.6 days, whereas if water use is permitted only for critical functions in the acute

care facility and for HVAC, the same onsite storage tank could provide water for up to 7.2 days.

Table 7.2-1. Example of Emergency Water Storage and Usage Estimates

Water Water Water Water
Average availablein available in available in available in

Area Supplied Summer reservoir reservoir reservoir reservoir

With Water Consumption (2 MG) (1.68 MG) (1 MG) (0.5 MG)
Entire facility 0.433 MGD 4.6 days 3.9 days 2.3 days 1.2 days
Acute care (all | 0.422 MGD 4.7 days 4.0 days 2.4 days 1.2 days
functions) and
HVAC
Acute care 0.278 MGD 7.2 days 6.0 days 3.6 days 1.8 days
(critical

functions) and
HVAC
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