






























































Turner, Ramona <ramona_turner@nps.gov>

Final Response to Freedom of Information Act (FOIA) Request Number 2019-0840,
Legionella Case Investigation 
1 message

Turner, Ramona <ramona_turner@nps.gov> Tue, May 7, 2019 at 10:28 AM
To: seanior@sbcglobal.net

OFFICIAL CORRESPONDENCE SENT VIA ELECTRONIC MAIL
National Park Service

Midwest Region
601 Riverfront Drive

Omaha, Nebraska 68102
 

NO HARD COPY TO FOLLOW
 
 

May 7, 2019
 
9.C.(MWR-LCPP/FOIA)
 
Ms. Janice Watkins
1184 East Nichols Road, Unit 6B
Palatine, Illinois 60074
 
            Reference:  Hot Springs National Park
 
            Subject:  Final Response to Freedom of Information Act (FOIA) Request Number

  2019-0840, Legionella Case Investigation
 
Dear Ms. Watkins:
 
This letter is in final response to your Freedom of Information Act (FOIA) request dated April 18, 2019. 
You requested the following information:
 

“I am requesting copies of all findings for the Legionella case investigation regarding myself
beginning July 2018 to present at the Quapaw Bath & Spa in Hot Springs, Ar.”

 
Upon further review, your request is granted in full.  We are releasing and have attached 1 file in its entirety,
containing 24 page of responsive material.  This material consists of an Environmental Assessment of the
Quapaw Bath & Spa, dated August 23, 2018; and email conversation between Hot Springs National Park
(park) and National Park Service Public Health officials, regarding Legionella.
 
The park also informed me that water testing was done on all thermal water outlets—bathhouses and outside
fountains; all results were negative.  This testing was conducted in January 2019.  Federally mandated water
testing is routinely performed.
 
Please do not hesitate to contact me with any further questions or concerns.  I can be reached at the address
above, by phone at 402-312-2521, or via email at ramona_turner@nps.gov.
 
Sincerely,

mailto:ramona_turner@nps.gov


 
Ramona K. Turner
Midwest Region FOIA Officer
 
Attachment

~~~~~~~~~~~~~~~~~~~~~~~~~~~

Ramona K. Turner  
Freedom of Information Act Officer 
Midwest Region 
National Park Service 
Midwest Region 
601 Riverfront Drive 
Omaha, Nebraska 68102

|(: 402-312-2521 | 7: 402-661-1737  

Ramona_Turner@nps.gov

~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Turner, Ramona <ramona_turner@nps.gov>

HOSP PA requests: FOIA from: Janice Watkins 
1 message

FOIA, NPS <npsfoia@nps.gov> Thu, Apr 18, 2019 at 9:48 AM
To: Ramona Turner <ramona_turner@nps.gov>
Cc: seanior@sbcglobal.net

Hi Ramona,
 
I am routing this request to you for processing.  Let me know if it turns out another office needs to search for responsive
records. 
 
As usual I've cc'd the requester so they know who will be handling their request. 
 
Thanks, 
 
C.

____________________

Ms. Charis Wilson, PhD, CRM 
NPS FOIA Officer 
12795 W. Alameda Parkway 
PO Box 25287 
Denver, CO  80225-0287 
303-969-2959 
Fax: 303-969-2557 
1-855-NPS-FOIA 
npsfoia@nps.gov 

 

 
 
---------- Forwarded message --------- 
From: U.S. Department of the Interior <doi-webforms@ios.doi.gov> 
Date: Wed, Apr 17, 2019 at 5:30 PM 
Subject: FOIA from: Janice Watkins 
To: <npsfoia@nps.gov> 
 
 
Submitted on Wednesday, April 17, 2019 - 7:30pm 
Submitted by anonymous user: [10.156.8.158] 
Submitted values are: 
Your Name: Janice Watkins 
Mailing Address: 1184 E Nichols Rd Unit 6B 
City: Palatine 
State or Country: Il 
Zip or Postal Code: 60074 
Address Type: Home 
Daytime Phone Number: 847-220-2159 
Fax Number:   
E-mail Address: seanior@sbcglobal.net 
Confirm E-mail Address : seanior@sbcglobal.net 
Your Organization:   
Are you filing the request on behalf of another party? No 
If so, who are you filing the request on behalf of?   
Contact Information Certification:   
Bureau/Office: National Park Service (NPS) 

https://maps.google.com/?q=12795+W.+Alameda+Parkway&entry=gmail&source=g
mailto:charis_wilson@nps.gov
mailto:doi-webforms@ios.doi.gov
mailto:npsfoia@nps.gov
https://maps.google.com/?q=1184+E+Nichols+Rd+Unit+6B&entry=gmail&source=g
mailto:seanior@sbcglobal.net
mailto:seanior@sbcglobal.net


Relevant park, refuge, site or other location: Quapaw Bath & Spa 
Request Description: I am requesting copies of all findings for the Legionella case investigation regarding myself
beginning July 2018 to present at the Quapaw Bath & Spa in Hot Springs, Ar.  
Requester's Communication Preferences: Electronic communication via email 
Document Disclosure Preferences: Electronic copies via email 
Select the applicable reason why you are requesting expedited processing:   
Justification for Expedited Processing:   
Expedited Processing Certification:   
Please select the appropriate statement: I agree to pay fees up to a particular amount (see my response below). 
I agree to pay fees up to this particular amount: $5.00 if any charge  
To assist in determining my requester category to assess fees, you should know that I am: an individual seeking
information for personal use and not for commercial use 
Affiliated Organization:   
Check the boxes to the right to confirm that you meet the Department's fee waiver criteria:   
Please explain why your request for a waiver of fees or a reduction in fees is justified.:   
 
 
The results of this submission may be viewed at: 
https://www.doi.gov/node/11498/submission/528167 
 
 

https://www.doi.gov/node/11498/submission/528167


HOTEL HALE 

WATER MANAGEMENT PLAN 
 

Purpose:  The purpose of the Water Management Plan at Hotel Hale is to ensure that guests can enjoy 
the Thermal Water of the Hot Springs National Park in a safe, risk free manner. 

Policy:  Studies and onsite tests have determined that thermal water in regular use is the best deterrent 
to the growth of legionella bacteria.  In that regard, if at any time hotel occupancy is nonexistent for a 
period of 2 consecutive days, flushing protocol will be instituted.  Flushing Protocol consists of running 
thermal water lines a minimum of 30 minutes twice per day, once in the morning and once in the 
evening until occupancy occurs.   

Overnight rooms may be alternated but only rooms at the most northern end of the facility (end of the 
thermal water lines) shall be utilized in this protocol.  Consequently, overnight rooms shall include the 
Fordyce, Superior and the Lamar.  Each of these rooms’ soaking tubs have only one handle with a mixing 
valve which will allow the flushing of both the hot and cold thermal water lines at the same time. 

Due to the new construction, all thermal water lines throughout the overnight rooms and at any point of 
dispensing is new pipe and thus not corrupted with age or lack of use. 

Legionella Bacteria Testing will occur no less frequently than on a quarterly basis at the dead-end line 
furthest from the point of supply.  Date and time will be coordinated with the Hot Springs National Park 
and other Park Partners.  Should a positive result be obtained, remedial action will be implemented, 
such as increased flushing of lines, until a negative result is achieved. 

 

 

 

Date: May 14, 2020 

 

 







































































































Executive Summary

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

The Quapaw Baths & Spa Water Management Program (WMP) aligns the facility’s key decision­makers in order to assure water safety and
improve operational efficiencies.  

The WMP utilizes the Hazard Analysis & Control process (also referred to as HACCP for Hazard Analysis and Critical Control Points).  Routine,
proactive use of this systematic risk management process will provide these benefits:

Prevention of waterborne diseases by controlling the hazards which cause them.
Establishment and compilation of concise, defensible records that document Quapaw Baths & Spas’ decision­making process.
Streamlined decision­making through the Water Management Team
Alignment with water system best practices, notably utilizing the following references:

1.  Occupational Health and Safety Administration technical manual and healthcare facility guidance
(http://www.osha.gov/dts/osta/otm/legionnaires/index.html)

2.  The American Society of Heating, Refrigerating and Air­conditioning Engineers Legionellosis Guideline (GPC12­2000), the forthcoming
ASHRAE Standard 188P (Prevention of Legionellosis Associated with Building Water Systems)

3.  Legionella and the Prevention of Legionellosis (2007), World Health Organization. 



Water Management Team

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Name Title Functional Area Team Role Email Address

Anthony Taylor Owner Owner Decision Maker anthony@taylorkempkes.com

Bob Kempkes Owner Owner Decision Maker bob@taylorkempkes.com

Jeanine Surf General Manager Operations Management General Manager jsurf@quapawbaths.com

Jim Schulz Maintenance Manager Facilities Operations

Mezo ____ Maintenance Tech Facilities

Daniel Ostrand Phigenics Account Manager Water Management Expert Facilitator dostrand@phigenics.com



HW Heater
(2)

Basement
Baths, Steam Cave, Spa Treatment Rooms, Locker Rooms, Laundry, Housekeeping, Maintenance

1D, 2D, 6A, 6C, 6D, 7C
AF, DS, EVS, L, S, SH, T, TU

First Floor
Baths, Pools, Cafe

2D, 3D, 6A, 6B, 6C, 6D, 6E
AF, DS, EVS, FSE, IM, S, SH, SHH, T, TU

Second Floor
Spa Treatment Rooms

2B, 6A, 6C, 6D
AF, DS, EVS, S, SH, T

Waste
8

1. Receiving
A - Municipal Supply [Chlorine] 
B - Hot Spring Water [135°F]
C - Tempered Spring Water [98°F]
D - Steam Cave [143°F]

2. Supplemental Disinfection                      
B - Bathing Tubs [Ozone]
D - Pool (Baths) [Chlorine, CO2, Ozone]

3. Conditioning
D - Filtration (Sand Filters)

4. Heating
A - Hot Water Heating [120°F]

6. Distribution (Potable)
A - Cold Water
B - Cold Water (Ice Machines)
C - Hot Water [120°F]
D - Hot Spring Water [135°F]

7. Distribution (Non-Potable)
A - Fire Suppression
B - Water Wall
D - Tempered Spring Water, 98°F
E - Pools and Baths

8. Waste 

Version Date: 06-12-2020
WMT Review Date: 06-12-2020

Quapaw Baths & Spa
Water Process Flow Diagram

Potable and Non-Potable
(This does not depict a plumbing riser diagram)

*Potable and Non-potable water is defined 
according to the EPA's Definitions List 
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AF = Automatic Faucets
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EVS = EVS Closet
FSE = Food Serv. Equip
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S = Sink (Manual)
SH = Shower
SHH = Shower with Hose
T = Toilet/  Urinal
TU = Tubs
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Quapaw Baths & Spa
Utility Water Process Flow Diagram

(This does not depict a plumbing riser diagram)

Version Date: 06-12-2020
WMT Review Date: 06-12-2020

1. Receiving
A ? Municipal Supply 

3. Treatment 
B ? Treatment, Closed Hot Loop
C ? Treatment, Closed Chilled Loop 

4. Heating and Cooling 
B - Hot Water Generation
C - Chilled Water Generation

6. Distribution
A ? Circulation, Chilled Closed Loop 
B ? Circulation, Hot Closed Loop 

7. Waste

Chiller
60 Tons

4C
Boiler

4B

Chilled 
Closed Loop

6A

Hot
 Closed Loop

6B

Waste
7

"Chemical Feed" 
Injection

3C

"Chemical Feed" 
Injection

3B

Muni POE
Mech Room

1A

Municipal Supply
  City of Hot Springs

Central Ave.

Water Meter

KEY

Equipment

= RPZ Backflow Preventer



 
Quapaw Baths and Spa Water Management Program 
Quapaw Baths and Spa 
413 Central Ave.  
Hot Springs National Park, AR 71901 
 
Water Use Description 
Version Date: June 12, 2020 
 
Building Details and Overview 
The Quapaw Baths and Spa  is a 25,000 SF hot springs spa facility located in Hot Springs National Park, 
AR. The facility was built in 1922 and was remodeled in 2008.  
 
The building has two above ground floors and a basement. The basement serves baths, a steam cave, 
spa treatment rooms, laundry facilities, housekeeping and maintenance.  The first floor serves baths, 
pools, and the cafe. The second floor serves spa treatment rooms.  
 
The chiller and boiler are located on the first floor.  
 
Potable Water Processing Steps 

1. Receiving 
A - Municipal Supply 

● Potable water is received onto the campus from the municipality city water tees off at 
Central Avenue. 

● The municipality applies chlorine as the final disinfectant. 
● There is one municipal point of entry (POE) to the building located in the mechanical 

room with a RPZ backflow preventer, which is scheduled for annual testing in 
accordance with code requirements. 

● The incoming cold water and fire suppression water have dedicated taps located in the 
mechanical room in the basement. 

● A recirculation pump takes returning hot water from the basement, first floor and 
second floor, and sends it back into the municipal line prior to the heater. 

B - Hot Spring Water [135°F] 
● Hot spring water is received onto the campus from the Hot Springs National Parks 

Service. 
● There is one point of entry (POE) to the building located in the mechanical room with a 

RPZ backflow preventer, which is scheduled for annual testing in accordance with code 
requirements. 

● The incoming hot spring water has a dedicated tap located in the mechanical room in 
the basement. 

 
           ​3S701 West Ave, Suite 100   Warrenville, IL 60555​    tel 630-717-7546     fax 630 717-8528​                 ​Page ​1​ of ​5 

www.phigenics.com 
 

 



 
C - Tempered Spring Water [98°F] 

● Tempered Hot spring water is received onto the campus from the Hot Springs National 
Parks Service. 

● There is one point of entry (POE) to the building located in the mechanical room with a 
RPZ backflow preventer, which is scheduled for annual testing in accordance with code 
requirements. 

● The incoming hot spring  water has a dedicated tap located in the mechanical room in 
the basement. 

D - Steam Cave [135°F] 
● Hot spring water enters the steam cave in the basement naturally at 135°F, from here 

water is plumbed to the next room (where all the pool injection equipment is installed) 
for drainage as described in processing step 8 below. 

 
2. Supplemental Disinfection 
B - Bathing Tubs [Ozone] 

● Bathing Tubs at the facility have onboard ozonation units 
D - Pool (Baths) [Chlorine, CO2, Ozone] 

● The four bathing pools are located on the first floor of the building. 
● The pools are treated with liquid chlorine using feeders controlled by continuous 

electronic monitoring. 
● The pools are also treated with Carbon Dioxide (CO2) to control pH and reduce scaling 

conditions in the pools. 
● Lastly, there are four ozone injection systems with gas-off systems installed to reduce 

chlorine demand by 10-20% and mitigate the chlorine smell in the pool.  A green light 
indicates the functionality of each system.  A carbon filter is installed in the gas-off line 
in the basement with an annual replacement PM.  Blue Water Pools out of Little Rock, 
AR is the vendor for these systems. 

● The chemical injection for chlorine, carbon dioxide and ozone is located on the sand 
filter recirculation line. 

● NOTE the above documentation describes the therapy pool based on this Supplemental 
Disinfection processing step; however, downstream processing at the point of 
Distribution is referenced later in the Water Use Description. 

 
 

3. Conditioning 
D - Filtration (Sand Filters) 

● Water serving the bathing pools is filtered using sand. 
● A periodic backwash for cleaning when the pressure gradient gets high enough, as 

indicated on a local gauge. 
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● There is a 6-year life-expectancy on the sand before it needs to be changed out. 

 
4. Heating (Potable) 
A - Hot Water Heating [120°F] 

● Potable hot water is generated via two hot water heaters at a target temperature of 
120​°F.  The hot water system is a recirculating loop with a hot water return (HWR). 
 

6. Distribution (Potable) -- all sub-processing steps 
A - Cold Water; B - Cold Water (Ice Machines); C - Hot Water [120°F]; D - Hot Spring Water [135°F] 

● * Outlet also provides hot or tempered water to the user 
● The potable water distribution system contains Type L copper ,and PVC plumbing lines. 
● Potable cold and hot water flows from the basement level of the building to the top 

floor. 
● The potable water distribution system serves the following outlets: 

○ Automatic Faucets​* 
○ Drink Stations 
○ EVS Closets​* 
○ Emergency Eyewash/Showers 
○ Food Service Equipment 
○ Ice Machine 
○ Laundry​* 
○ Sink (manual)​* 
○ Shower​* 
○ Shower with Hose​*​: ADA Bathrooms 
○ Toilet/Urinal 
○ Tubs​* 

 
7. Distribution (Non-Potable) 
A - Fire Suppression 

● The fire suppression system is located in the mechanical room and is received in the 
building via its own water main. 

● As per initial operation, the fire suppression will be maintained by the installer. 
B - Water Wall 

● Municipal cold water is distributed to the ground floor where a vertical decorative 
“water wall” approximately 7 feed wide by 5 feet tall imitates a waterfall.  Work on the 
decorative feature has been put on hold until further notice and is not in operation. 

E - Pools (Baths) and Bathing Tubs 
● The four bathing pools are located in the basement and on the first floor of the building. 
● Bathing tubs are located on each floor of the building 

 
           ​3S701 West Ave, Suite 100   Warrenville, IL 60555​    tel 630-717-7546     fax 630 717-8528​                 ​Page ​3​ of ​5 

www.phigenics.com 
 

 



 
● Hot Spring Water [135°F] is tempered by the Tempered Spring Water [98°F] stream 

before entering the pools and baths. 
 
8. Waste 

● All potable water outlets drain to the sanitary waste system. 
● Specifically for thermal water, there is a square hole in the ground where it is drained. 

 
Utility Water Processing Steps 
1. Receiving 

A - Municipal Supply 
● Municipal Potable cold water is received into the Central Utility Plant in the same 

manner it is received into the main building. Reference Potable Water Processing Step 
1.A for additional information.  One way check valves are located on each line before  

 
3. Treatment 

B - Closed Hot Loop 
● A corrosion inhibitor is added to the loop when levels test below what is recommended 

by the vendor. 
● Maintenance is carried out by GTS.  

 
C - Closed Chilled Loop 

● A corrosion inhibitor is added to the loop when levels test below what is recommended 
by the vendor. 

● Maintenance is carried out by GTS.  
 
4. Heating and Cooling 

B - Hot Water Generation 
● One boiler generates hot water in order to supply building heating. 
● Water is recirculated back to the boiler. 

 
C - Chilled Water Generation 

● Chilled water is maintained between one 60 ton chiller. It supplies cooling to the 
building’s air handler units. 

● Condenser water flows through the system daily. 
 
6. Distribution 

A - Circulation- Chilled Closed Loop 
● Chilled water supplies cooling to the building’s air handler units. 
● 1 chilled loops - Serving building HVAC. 
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B - Circulation- Hot Closed Loop 

● Hot closed loop water supplies heating to the building’s air handler units. 
● 1 hot loops - Serving building HVAC. 

 
7. Waste 

● All utility water outlets drain to the sanitary waste system. 
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Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Program Control Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Control
Measure(s) Control Limit Monitoring Method Frequency Corrective Action Records

2B. SUPPLEMENTAL
DISINFECTION for
Bathing Tubs

1.
Monitoring

Verify ozonators
online.

Check blue indicator
light. 

Monthly 1. Repair/replace hardware if
needed

PhiAnalytics

2D. SUPPLEMENTAL
DISINFECTION for
Pools

1. Maintain
desired
chlorine
range

Free Residual
Oxidant: 2.0­4.0
ppm

pH: 

Alkalinity:

Chlorine levels checked
via test strip readings

3x per day
(7am, 12
pm, 3pm)

1. Adjust chemical feed as needed State required
pool log /
phiAnalytics

2. Ozone
monitoring

Verify ozonators
online.

Check blue indicator
light.

Monthly 2. Repaire/replace hardware if
needed.

phiAnalytics

3. Carbon
Dioxide
monitoring

Verify CO2 flow. Visual check Monthly 3. Work with vendor to
repair/replace hardware if needed

phiAnalytics

3D. CONDITIONING ­
Filtration (Sand
Filters/Bathing Pools)

1. Routine
backwash of
filter

Preventative
maintenance
performed

Backwash filter
according to
manufacturer
recommendations

When
pressure
reads 30
psi

1. If backwash of filter is not
performed, perform immediately.

2. Filter
Change

Preventative
maintenance
performed

Filter changed per
manufacturer
recommendations

After 3
backwashes
or 1x per
month

2. If filter change is not performed,
perform immediately and retrain
staff as needed.

Log/PM System

6D. DISTRIBUTION
(Potable) ­ Hot Spring
Water (Baths and
Steam Room)

1.
Temperature
Monitoring

Target
Temperature:
135°F

pH: 7­10 

Monitor temperature via
manual thermometer
measurement

Monitor pH via pH test
strips

Daily 1. If temperature or pH is outside of
desired range, flush and retest. If
parameters remain out of range
after flushing, contact NPS.

phiAnalytics

2. Flushing Target Flush Time:
3­5 minutes or until
temperature
reaches 135°F.

Flush outlets prior to
daily use

Daily 2. If flushing is not performed,
perform immediately

Flush
Log/phiAnalytics

7B. DISTRIBUTION
(Non­Potable) ­ Water
Wall

1. Apply
Treatment

7E. DISTRIBUTION
(Non­Potable Spring)
­ Pools (Baths) and
Bathing Tubs

1.
Temperature
Monitoring

Target
Temperature: 90­
100°F

Monitor tempered
spring water
temperatures via
manual thermometer
measurement

Daily 1. If temperature is outside of
desired range, flush and retest. If
flushing does not bring temperature
into desired range, contact NPS.

phiAnalytics



Processing Step Control
Measure(s) Control Limit Monitoring Method Frequency Corrective Action Records

Program Control Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Control
Measure(s) Control Limit Monitoring Method Frequency Corrective Action Records

2B. SUPPLEMENTAL
DISINFECTION for
Bathing Tubs

1.
Monitoring

Verify ozonators
online.

Check blue indicator
light. 

Monthly 1. Repair/replace hardware if
needed

PhiAnalytics

2D. SUPPLEMENTAL
DISINFECTION for
Pools

1. Maintain
desired
chlorine
range

Free Residual
Oxidant: 2.0­4.0
ppm

pH: 

Alkalinity:

Chlorine levels checked
via test strip readings

3x per day
(7am, 12
pm, 3pm)

1. Adjust chemical feed as needed State required
pool log /
phiAnalytics

2. Ozone
monitoring

Verify ozonators
online.

Check blue indicator
light.

Monthly 2. Repaire/replace hardware if
needed.

phiAnalytics

3. Carbon
Dioxide
monitoring

Verify CO2 flow. Visual check Monthly 3. Work with vendor to
repair/replace hardware if needed

phiAnalytics

3D. CONDITIONING ­
Filtration (Sand
Filters/Bathing Pools)

1. Routine
backwash of
filter

Preventative
maintenance
performed

Backwash filter
according to
manufacturer
recommendations

When
pressure
reads 30
psi

1. If backwash of filter is not
performed, perform immediately.

2. Filter
Change

Preventative
maintenance
performed

Filter changed per
manufacturer
recommendations

After 3
backwashes
or 1x per
month

2. If filter change is not performed,
perform immediately and retrain
staff as needed.

Log/PM System

6D. DISTRIBUTION
(Potable) ­ Hot Spring
Water (Baths and
Steam Room)

1.
Temperature
Monitoring

Target
Temperature:
135°F

pH: 7­10 

Monitor temperature via
manual thermometer
measurement

Monitor pH via pH test
strips

Daily 1. If temperature or pH is outside of
desired range, flush and retest. If
parameters remain out of range
after flushing, contact NPS.

phiAnalytics

2. Flushing Target Flush Time:
3­5 minutes or until
temperature
reaches 135°F.

Flush outlets prior to
daily use

Daily 2. If flushing is not performed,
perform immediately

Flush
Log/phiAnalytics

7B. DISTRIBUTION
(Non­Potable) ­ Water
Wall

1. Apply
Treatment

7E. DISTRIBUTION
(Non­Potable Spring)
­ Pools (Baths) and
Bathing Tubs

1.
Temperature
Monitoring

Target
Temperature: 90­
100°F

Monitor tempered
spring water
temperatures via
manual thermometer
measurement

Daily 1. If temperature is outside of
desired range, flush and retest. If
flushing does not bring temperature
into desired range, contact NPS.

phiAnalytics



Validation Criteria Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Validation Criteria Frequency

Step Name
2B. SUPPLEMENTAL DISINFECTION for Bathing Tubs

Validation Criteria

Test
Phigenics PVT TimeZero Test including TimeZero Dipslide and THAB.  

Results
THAB less than or equal to 10^3 CFU/mL, Non­detectable (< 10 CFU/mL)
of Legionella bacteria on PVT TimeZero test.

Frequency
Quarterly

Step Name
2D. SUPPLEMENTAL DISINFECTION for Pools

Validation Criteria Frequency

Step Name
3D. CONDITIONING ­ Filtration (Sand Filters/Bathing
Pools)

Validation Criteria Frequency

Step Name
6D. DISTRIBUTION (Potable) ­ Hot Spring Water
(Baths and Steam Room)

Validation Criteria
Test
Phigenics PVT TimeZero Test including TimeZero Dipslide and THAB.  

Results
THAB less than or equal to 10^3 CFU/mL, Non­detectable (< 10 CFU/mL)
of Legionella bacteria on PVT TimeZero test.

Frequency
Quarterly

Step Name
7B. DISTRIBUTION (Non­Potable) ­ Water Wall

Validation Criteria

Work on the decorative feature has been put on hold until further notice and is not in
operation.

Frequency

Step Name
7E. DISTRIBUTION (Non­Potable Spring) ­ Pools
(Baths) and Bathing Tubs

Validation Criteria
Test
Phigenics PVT TimeZero Test including TimeZero Dipslide and THAB.  

Results
THAB less than or equal to 10^3 CFU/mL, Non­detectable (< 10 CFU/mL)
of Legionella bacteria on PVT TimeZero test.

Frequency
Quarterly



Verification and Validation Schedule

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Activity Frequency Responsibility

Periodic reassessment of the WMP to review any needed control changes, documentation strategy
changes, additional changes required, additional water processing steps and/or large
remodel/construction projects that require updates on the PFDs, etc

Annual per ANSI/ASHRAE 188, or as
needed

WMT/Phigenics

Routine validation testing.
Quarterly ­ Water Management Team
reviewed, updated periodically
(annual WMP reassessment).

WMT/Phigenics

Verification of all monitoring/corrective actions of the program. Review to ensure the program is
being implemented as designed­­all controls are being implemented and documentation strategies
recorded in the Program Controls Summary are being executed.

Annual Phigenics

Support of
Facilities
Manager

Initial baseline validation testing of the facility.
Upon implementation of the Program
Controls Summary (~May 2020)

WMT/Phigenics

Quapaw Baths to review work and related records/documentation related to control locations.
Quarterly Assigned

Designee















































Executive Summary

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

The Quapaw Baths & Spa Water Management Program (WMP) aligns the facility’s key decision­makers in order to assure water safety and
improve operational efficiencies.  

The WMP utilizes the Hazard Analysis & Control process (also referred to as HACCP for Hazard Analysis and Critical Control Points).  Routine,
proactive use of this systematic risk management process will provide these benefits:

Prevention of waterborne diseases by controlling the hazards which cause them.
Establishment and compilation of concise, defensible records that document Quapaw Baths & Spas’ decision­making process.
Streamlined decision­making through the Water Management Team
Alignment with water system best practices, notably utilizing the following references:

1.  Occupational Health and Safety Administration technical manual and healthcare facility guidance
(http://www.osha.gov/dts/osta/otm/legionnaires/index.html)

2.  The American Society of Heating, Refrigerating and Air­conditioning Engineers Legionellosis Guideline (GPC12­2000), the forthcoming
ASHRAE Standard 188P (Prevention of Legionellosis Associated with Building Water Systems)

3.  Legionella and the Prevention of Legionellosis (2007), World Health Organization. 



Water Management Team

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Name Title Functional Area Team Role Email Address

Anthony Taylor Owner Owner Decision Maker anthony@taylorkempkes.com

Bob Kempkes Owner Owner Decision Maker bob@taylorkempkes.com

Jeanine Surf General Manager Operations Management General Manager jsurf@quapawbaths.com

Jim Schulz Maintenance Manager Facilities Operations

Mezo ____ Maintenance Tech Facilities

Daniel Ostrand Phigenics Account Manager Water Management Expert Facilitator dostrand@phigenics.com



HW Heater
(2)

Basement
Baths, Steam Cave, Spa Treatment Rooms, Locker Rooms, Laundry, Housekeeping, Maintenance

1D, 2D, 6A, 6C, 6D, 7C
AF, DS, EVS, L, S, SH, T, TU

First Floor
Baths, Pools, Cafe

2D, 3D, 6A, 6B, 6C, 6D, 6E
AF, DS, EVS, FSE, IM, S, SH, SHH, T, TU

Second Floor
Spa Treatment Rooms

2B, 6A, 6C, 6D
AF, DS, EVS, S, SH, T

Waste
8

1. Receiving
A - Municipal Supply [Chlorine] 
B - Hot Spring Water [135°F]
C - Tempered Spring Water [98°F]
D - Steam Cave [143°F]

2. Supplemental Disinfection                      
B - Bathing Tubs [Ozone]
D - Pool (Baths) [Chlorine, CO2, Ozone]

3. Conditioning
D - Filtration (Sand Filters)

4. Heating
A - Hot Water Heating [120°F]

6. Distribution (Potable)
A - Cold Water
B - Cold Water (Ice Machines)
C - Hot Water [120°F]
D - Hot Spring Water [135°F]

7. Distribution (Non-Potable)
A - Fire Suppression
B - Water Wall
D - Tempered Spring Water, 98°F
E - Pools and Baths

8. Waste 

Version Date: 06-12-2020
WMT Review Date: 06-12-2020

Quapaw Baths & Spa
Water Process Flow Diagram

Potable and Non-Potable
(This does not depict a plumbing riser diagram)

*Potable and Non-potable water is defined 
according to the EPA's Definitions List 

Municipal Supply
  City of Hot Springs

Central Ave.

Institutional Supply
  Hot Springs National 

Parks Service
Central Ave.

Muni POE
Mech Room
1A, 1B, 1C

Water Meter Water Meter Water Meter

Fire 
Suppression

7A

KEY

Fixtures:
AF = Automatic Faucets
DS = Drink Station
EVS = EVS Closet
FSE = Food Serv. Equip
IM  = Ice Machine
L = Laundry
S = Sink (Manual)
SH = Shower
SHH = Shower with Hose
T = Toilet/  Urinal
TU = Tubs

Equipment

   =  Control Location

= Thermostatic 
   Mixing Valve

= RPZ Backflow 
     Preventer

= Potable HW 
Heat Exchanger

CL
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2D, 3D, 7E
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Quapaw Baths & Spa
Utility Water Process Flow Diagram

(This does not depict a plumbing riser diagram)

Version Date: 06-12-2020
WMT Review Date: 06-12-2020

1. Receiving
A ? Municipal Supply 

3. Treatment 
B ? Treatment, Closed Hot Loop
C ? Treatment, Closed Chilled Loop 

4. Heating and Cooling 
B - Hot Water Generation
C - Chilled Water Generation

6. Distribution
A ? Circulation, Chilled Closed Loop 
B ? Circulation, Hot Closed Loop 

7. Waste

Chiller
60 Tons

4C
Boiler

4B

Chilled 
Closed Loop

6A

Hot
 Closed Loop

6B

Waste
7

"Chemical Feed" 
Injection

3C

"Chemical Feed" 
Injection

3B

Muni POE
Mech Room

1A

Municipal Supply
  City of Hot Springs

Central Ave.

Water Meter

KEY

Equipment

= RPZ Backflow Preventer



 
Quapaw Baths and Spa Water Management Program 
Quapaw Baths and Spa 
413 Central Ave.  
Hot Springs National Park, AR 71901 
 
Water Use Description 
Version Date: June 12, 2020 
 
Building Details and Overview 
The Quapaw Baths and Spa  is a 25,000 SF hot springs spa facility located in Hot Springs National Park, 
AR. The facility was built in 1922 and was remodeled in 2008.  
 
The building has two above ground floors and a basement. The basement serves baths, a steam cave, 
spa treatment rooms, laundry facilities, housekeeping and maintenance.  The first floor serves baths, 
pools, and the cafe. The second floor serves spa treatment rooms.  
 
The chiller and boiler are located on the first floor.  
 
Potable Water Processing Steps 

1. Receiving 
A - Municipal Supply 

● Potable water is received onto the campus from the municipality city water tees off at 
Central Avenue. 

● The municipality applies chlorine as the final disinfectant. 
● There is one municipal point of entry (POE) to the building located in the mechanical 

room with a RPZ backflow preventer, which is scheduled for annual testing in 
accordance with code requirements. 

● The incoming cold water and fire suppression water have dedicated taps located in the 
mechanical room in the basement. 

● A recirculation pump takes returning hot water from the basement, first floor and 
second floor, and sends it back into the municipal line prior to the heater. 

B - Hot Spring Water [135°F] 
● Hot spring water is received onto the campus from the Hot Springs National Parks 

Service. 
● There is one point of entry (POE) to the building located in the mechanical room with a 

RPZ backflow preventer, which is scheduled for annual testing in accordance with code 
requirements. 

● The incoming hot spring water has a dedicated tap located in the mechanical room in 
the basement. 
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C - Tempered Spring Water [98°F] 

● Tempered Hot spring water is received onto the campus from the Hot Springs National 
Parks Service. 

● There is one point of entry (POE) to the building located in the mechanical room with a 
RPZ backflow preventer, which is scheduled for annual testing in accordance with code 
requirements. 

● The incoming hot spring  water has a dedicated tap located in the mechanical room in 
the basement. 

D - Steam Cave [135°F] 
● Hot spring water enters the steam cave in the basement naturally at 135°F, from here 

water is plumbed to the next room (where all the pool injection equipment is installed) 
for drainage as described in processing step 8 below. 

 
2. Supplemental Disinfection 
B - Bathing Tubs [Ozone] 

● Bathing Tubs at the facility have onboard ozonation units 
D - Pool (Baths) [Chlorine, CO2, Ozone] 

● The four bathing pools are located on the first floor of the building. 
● The pools are treated with liquid chlorine using feeders controlled by continuous 

electronic monitoring. 
● The pools are also treated with Carbon Dioxide (CO2) to control pH and reduce scaling 

conditions in the pools. 
● Lastly, there are four ozone injection systems with gas-off systems installed to reduce 

chlorine demand by 10-20% and mitigate the chlorine smell in the pool.  A green light 
indicates the functionality of each system.  A carbon filter is installed in the gas-off line 
in the basement with an annual replacement PM.  Blue Water Pools out of Little Rock, 
AR is the vendor for these systems. 

● The chemical injection for chlorine, carbon dioxide and ozone is located on the sand 
filter recirculation line. 

● NOTE the above documentation describes the therapy pool based on this Supplemental 
Disinfection processing step; however, downstream processing at the point of 
Distribution is referenced later in the Water Use Description. 

 
 

3. Conditioning 
D - Filtration (Sand Filters) 

● Water serving the bathing pools is filtered using sand. 
● A periodic backwash for cleaning when the pressure gradient gets high enough, as 

indicated on a local gauge. 
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● There is a 6-year life-expectancy on the sand before it needs to be changed out. 

 
4. Heating (Potable) 
A - Hot Water Heating [120°F] 

● Potable hot water is generated via two hot water heaters at a target temperature of 
120​°F.  The hot water system is a recirculating loop with a hot water return (HWR). 
 

6. Distribution (Potable) -- all sub-processing steps 
A - Cold Water; B - Cold Water (Ice Machines); C - Hot Water [120°F]; D - Hot Spring Water [135°F] 

● * Outlet also provides hot or tempered water to the user 
● The potable water distribution system contains Type L copper ,and PVC plumbing lines. 
● Potable cold and hot water flows from the basement level of the building to the top 

floor. 
● The potable water distribution system serves the following outlets: 

○ Automatic Faucets​* 
○ Drink Stations 
○ EVS Closets​* 
○ Emergency Eyewash/Showers 
○ Food Service Equipment 
○ Ice Machine 
○ Laundry​* 
○ Sink (manual)​* 
○ Shower​* 
○ Shower with Hose​*​: ADA Bathrooms 
○ Toilet/Urinal 
○ Tubs​* 

 
7. Distribution (Non-Potable) 
A - Fire Suppression 

● The fire suppression system is located in the mechanical room and is received in the 
building via its own water main. 

● As per initial operation, the fire suppression will be maintained by the installer. 
B - Water Wall 

● Municipal cold water is distributed to the ground floor where a vertical decorative 
“water wall” approximately 7 feed wide by 5 feet tall imitates a waterfall.  Work on the 
decorative feature has been put on hold until further notice and is not in operation. 

E - Pools (Baths) and Bathing Tubs 
● The four bathing pools are located in the basement and on the first floor of the building. 
● Bathing tubs are located on each floor of the building 
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● Hot Spring Water [135°F] is tempered by the Tempered Spring Water [98°F] stream 

before entering the pools and baths. 
 
8. Waste 

● All potable water outlets drain to the sanitary waste system. 
● Specifically for thermal water, there is a square hole in the ground where it is drained. 

 
Utility Water Processing Steps 
1. Receiving 

A - Municipal Supply 
● Municipal Potable cold water is received into the Central Utility Plant in the same 

manner it is received into the main building. Reference Potable Water Processing Step 
1.A for additional information.  One way check valves are located on each line before  

 
3. Treatment 

B - Closed Hot Loop 
● A corrosion inhibitor is added to the loop when levels test below what is recommended 

by the vendor. 
● Maintenance is carried out by GTS.  

 
C - Closed Chilled Loop 

● A corrosion inhibitor is added to the loop when levels test below what is recommended 
by the vendor. 

● Maintenance is carried out by GTS.  
 
4. Heating and Cooling 

B - Hot Water Generation 
● One boiler generates hot water in order to supply building heating. 
● Water is recirculated back to the boiler. 

 
C - Chilled Water Generation 

● Chilled water is maintained between one 60 ton chiller. It supplies cooling to the 
building’s air handler units. 

● Condenser water flows through the system daily. 
 
6. Distribution 

A - Circulation- Chilled Closed Loop 
● Chilled water supplies cooling to the building’s air handler units. 
● 1 chilled loops - Serving building HVAC. 
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B - Circulation- Hot Closed Loop 

● Hot closed loop water supplies heating to the building’s air handler units. 
● 1 hot loops - Serving building HVAC. 

 
7. Waste 

● All utility water outlets drain to the sanitary waste system. 
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Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

Safety Analysis Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Potential
Hazards

Risk
Significant? Risk Basis Control

Measure(s)

1A. RECEIVING ­
Municipal Supply

B C P No Cold water is received from the City of Hot Springs. Water is processed in accordance with
Primary Drinking Water Standards as required in the Code of Federal Regulations. As part of
the disinfection process, the municipality treats the water with Chlorine. 

There is no history of frequent main breaks or other treated municipal supply problems.

1. Confirm
Source Water
Safety
2. Confirm
Source Water
Quality
3.
Disinfectant
Monitoring

1B. RECEIVING ­
Hot Spring Water
[135°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. However, the high temperature of this stream reduces the potential
for microbial activity.

1. Monitoring
bacterial
quality

1C. RECEIVING ­
Tempered Spring
Water [98°F]

B C P No Hot spring water is received onto the campus from the Hot Springs National Parks Service. This
water stream is untreated. The Tempered water stream has an increased water age and comes
from a large storage tank upstream. What's more, it is in a temperature range more conducive
to biological growth.

1. Ozonator
(Currently
Planning)

1D. RECEIVING ­
Steam Cave

B C P No Hot spring water enters the steam cave in the basement naturally at 135°F, from here water is
plumbed to the next room (where all the pool injection equipment is installed) for drainage as
described in processing step 8. This water stream is untreated; however, the high temperature
of this stream reduces the potential for microbial activity.

1. Monitoring
bacterial
quality

2B.
SUPPLEMENTAL
DISINFECTION
for Bathing Tubs

  Yes   The facility's tubs all have onboard ozonator units.  1.
Monitoring

2D.
SUPPLEMENTAL
DISINFECTION
for Pools

B C   Yes   Four bathing pools at the facility, located on the first floor, are treated manually with liquid
chlorine and continuously with carbon dioxide and ozone. Chlorine residuals are monitored
manually with test strips three times a day.  Carbon dioxide and ozone are controlled by
continuous electronic monitoring.  The chemical injection for chlorine, carbon dioxide and ozone
is located on the sand filter recirculation line.

1. Maintain
desired
chlorine
range
2. Ozone
monitoring
3. Carbon
Dioxide
monitoring

3D.
CONDITIONING ­
Filtration (Sand
Filters/Bathing
Pools)

B   Yes   There is a sand filter for the bathing pools. Filters can serve as surface area for biological
growth, and as a source of biological material for the water system when not well disinfected.
Since this unit is on a system disinfected by the previously discussed liquid chlorine system,
carbon dioxide and ozone, controls for that processing step can be considered as a control that
reduces the risk at this processing step without further/different controls here.

1. Routine
backwash of
filter
2. Filter
Change

4A. HEATING,
120°F

No Potable hot water used for restrooms, locker rooms, and laundry is generated via two hot water
heaters set to a temperature of 120°F.

At this temperature, there is some potential for microbiological growth while the risk of scalding
is reduced.

Exposure at this step is limited to trained staff and contractors working with the heating
systems.

1. Monitor
Temperature

6A/6B.
DISTRIBUTION
(Potable) ­ Cold
Water/Ice
Machines

B No Cold water temperatures (<65°F) reduce the potential for microbiological growth is reduced
compared to a hot water system. Based on outlet types in the distribution system, exposure to
waterborne pathogens is still possible.

The municipality applies chlorine to the water serving Quapaw Bath and Spa, resulting in the
need to measure free residual oxidant (FRO) at the incoming point and throughout the
distribution system to characterize the disinfectant profile at the facility.

Baseline measurements of Free Residual Oxidant indicated levels ranging from 1.0­2.0 ppm
Cl2 in the cold water distribution system.

The cuber ice machine, which does not have filtration, does have a PM strategy.

1. Flushing
2. Monitoring
3. Ice
machine PM

6C.
DISTRIBUTION
(Potable) ­ Hot
Water

B No The hot water distribution system can be extensive and complex within the building water
system. Along with favorable temperatures for growth, there is potential for disinfectant
residuals to dissipate and leave the system with low or non­detectable levels of hazard control.
The potable hot water serves laundry and the showers in the locker rooms.

Based on the heating configuration onsite, hot water serving guest areas is received at a
temperature approximately 120°F. While this temperature reduces the risk of scalding, the risk
of microbiological growth remains. 

Free residual oxidant (FRO) readings are important to further understand the risk of growth in
the distribution system. 

Baseline measurements of FRO indicated levels ranging from non­detectable­0.07 ppm Cl2 in
the hot water distribution system.

1. Flushing
2. Monitoring
3.
Temperature
Monitoring

6D.
DISTRIBUTION
(Potable) ­ Hot
Spring Water
(Baths and
Steam Room)

B   Yes   The baths are fed by the municipal hot spring water supply and the temperature can be mixed
down using the tempered spring water. There is high exposure potential at this step based on
the usage of the baths.

Additionally, hot spring water is utilized for the steam room (cave).

1.
Temperature
Monitoring
2. Flushing

7A.
DISTRIBUTION
(Non­Potable) ­
Fire Suppression

B No The fire suppression system is fed from the basement, via a separate line from the municipal
supply.

Maintenance and flushing of the fire suppression system is the responsibility of the installer, is
completed on an annual basis and reports are filed with the city.

Though there is potential for microbiological growth due to stagnant lines, exposure is limited. In
the event of a fire or activation of the sprinkler system, the affected area would be under
evacuation.

1. Flush
Testing

7B.
DISTRIBUTION
(Non­Potable) ­
Water Wall

B   Yes   A decorative water wall is located in the basement. This feature is fed with the potable cold
water. There is minimal potential for aerosolization at this step.  Work on the decorative feature
has been put on hold until further notice and is not in operation.

1. Apply
Treatment

7E.
DISTRIBUTION
(Non-Potable
Spring) ­ Pools
(Baths) and
Bathing Tubs

B C P   Yes   Tempered spring water [98°F] is used to mix with the thermal water [135°F] in the pools as well
as the baths.  The four bathing pools are located in the basement and on the first floor of the
building.

Pool water is treated with chlorine, carbon dioxide and ozone. 

Baths/Tubs are disinfected with ozonators.

1.
Temperature
Monitoring

8. WASTE B C P No Sewage can transmit pathogens or other contaminants, however exposure is limited and well
controlled. Sewage drains to the sanitary waste system

Specifically for thermal water, there is a square hole in the ground where it is drained.

1. Sanitary
Sewer:
2. Backflow
Prevention

1A. Municipal
Supply

No Since the water received for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 1A
of the potable system analysis.

1. N/A

3B. Treatment­
Closed Hot Loop

No Treatment of the closed loops occurs infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

3C. Treatment­
Closed Chilled
Loop

No Treatment of the closed loops occures infrequently, and the method of chemical addition limits
exposure potential. Treatment is applied and monitored by a third party.

1. N/A

4B. Heating and
Cooling ­ Cold
Water
Generation

No The method of cooling water water generation ­ an air­cooled chiller ­ does not allow exposure
of the chilled water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

4B. Heating and
Cooling ­ Hot
Water
Generation

No The method of hot water generation ­ a gas fired heater ­ does not allow exposure of the
heated water to guests or employees on any routine/frequent basis, limiting exposure.

1. N/A

6A. Distribution ­
Circulation of
closed chilled
loop

No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. 

1. N/A

6B. Distribution ­
Circulation of
closed hot loop

P No The closed loop limits exposure risk and prevents significant micriobio growth within this
distribution system. Scald potential from hot pipes is also limited due to the limited exposure risk
to the pipes themselves.

1. N/A

7A. Waste No Since the waste stream for the utility system is the same as that of the potable system, this
stream can be considered as having the same risk basis/controls as that described in step 8A
of the potable system analysis.

1. N/A

Potential Hazards: (B)iological, (C)hemical, (P)hysical



Program Control Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Control
Measure(s) Control Limit Monitoring Method Frequency Corrective Action Records

2B. SUPPLEMENTAL
DISINFECTION for
Bathing Tubs

1.
Monitoring

Verify ozonators
online.

Check blue indicator
light. 

Monthly 1. Repair/replace hardware if
needed

PhiAnalytics

2D. SUPPLEMENTAL
DISINFECTION for
Pools

1. Maintain
desired
chlorine
range

Free Residual
Oxidant: 2.0­4.0
ppm

pH: 

Alkalinity:

Chlorine levels checked
via test strip readings

3x per day
(7am, 12
pm, 3pm)

1. Adjust chemical feed as needed State required
pool log /
phiAnalytics

2. Ozone
monitoring

Verify ozonators
online.

Check blue indicator
light.

Monthly 2. Repaire/replace hardware if
needed.

phiAnalytics

3. Carbon
Dioxide
monitoring

Verify CO2 flow. Visual check Monthly 3. Work with vendor to
repair/replace hardware if needed

phiAnalytics

3D. CONDITIONING ­
Filtration (Sand
Filters/Bathing Pools)

1. Routine
backwash of
filter

Preventative
maintenance
performed

Backwash filter
according to
manufacturer
recommendations

When
pressure
reads 30
psi

1. If backwash of filter is not
performed, perform immediately.

2. Filter
Change

Preventative
maintenance
performed

Filter changed per
manufacturer
recommendations

After 3
backwashes
or 1x per
month

2. If filter change is not performed,
perform immediately and retrain
staff as needed.

Log/PM System

6D. DISTRIBUTION
(Potable) ­ Hot Spring
Water (Baths and
Steam Room)

1.
Temperature
Monitoring

Target
Temperature:
135°F

pH: 7­10 

Monitor temperature via
manual thermometer
measurement

Monitor pH via pH test
strips

Daily 1. If temperature or pH is outside of
desired range, flush and retest. If
parameters remain out of range
after flushing, contact NPS.

phiAnalytics

2. Flushing Target Flush Time:
3­5 minutes or until
temperature
reaches 135°F.

Flush outlets prior to
daily use

Daily 2. If flushing is not performed,
perform immediately

Flush
Log/phiAnalytics

7B. DISTRIBUTION
(Non­Potable) ­ Water
Wall

1. Apply
Treatment

7E. DISTRIBUTION
(Non­Potable Spring)
­ Pools (Baths) and
Bathing Tubs

1.
Temperature
Monitoring

Target
Temperature: 90­
100°F

Monitor tempered
spring water
temperatures via
manual thermometer
measurement

Daily 1. If temperature is outside of
desired range, flush and retest. If
flushing does not bring temperature
into desired range, contact NPS.

phiAnalytics



Processing Step Control
Measure(s) Control Limit Monitoring Method Frequency Corrective Action Records

Program Control Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Control
Measure(s) Control Limit Monitoring Method Frequency Corrective Action Records

2B. SUPPLEMENTAL
DISINFECTION for
Bathing Tubs

1.
Monitoring

Verify ozonators
online.

Check blue indicator
light. 

Monthly 1. Repair/replace hardware if
needed

PhiAnalytics

2D. SUPPLEMENTAL
DISINFECTION for
Pools

1. Maintain
desired
chlorine
range

Free Residual
Oxidant: 2.0­4.0
ppm

pH: 

Alkalinity:

Chlorine levels checked
via test strip readings

3x per day
(7am, 12
pm, 3pm)

1. Adjust chemical feed as needed State required
pool log /
phiAnalytics

2. Ozone
monitoring

Verify ozonators
online.

Check blue indicator
light.

Monthly 2. Repaire/replace hardware if
needed.

phiAnalytics

3. Carbon
Dioxide
monitoring

Verify CO2 flow. Visual check Monthly 3. Work with vendor to
repair/replace hardware if needed

phiAnalytics

3D. CONDITIONING ­
Filtration (Sand
Filters/Bathing Pools)

1. Routine
backwash of
filter

Preventative
maintenance
performed

Backwash filter
according to
manufacturer
recommendations

When
pressure
reads 30
psi

1. If backwash of filter is not
performed, perform immediately.

2. Filter
Change

Preventative
maintenance
performed

Filter changed per
manufacturer
recommendations

After 3
backwashes
or 1x per
month

2. If filter change is not performed,
perform immediately and retrain
staff as needed.

Log/PM System

6D. DISTRIBUTION
(Potable) ­ Hot Spring
Water (Baths and
Steam Room)

1.
Temperature
Monitoring

Target
Temperature:
135°F

pH: 7­10 

Monitor temperature via
manual thermometer
measurement

Monitor pH via pH test
strips

Daily 1. If temperature or pH is outside of
desired range, flush and retest. If
parameters remain out of range
after flushing, contact NPS.

phiAnalytics

2. Flushing Target Flush Time:
3­5 minutes or until
temperature
reaches 135°F.

Flush outlets prior to
daily use

Daily 2. If flushing is not performed,
perform immediately

Flush
Log/phiAnalytics

7B. DISTRIBUTION
(Non­Potable) ­ Water
Wall

1. Apply
Treatment

7E. DISTRIBUTION
(Non­Potable Spring)
­ Pools (Baths) and
Bathing Tubs

1.
Temperature
Monitoring

Target
Temperature: 90­
100°F

Monitor tempered
spring water
temperatures via
manual thermometer
measurement

Daily 1. If temperature is outside of
desired range, flush and retest. If
flushing does not bring temperature
into desired range, contact NPS.

phiAnalytics



Validation Criteria Summary Table

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Processing Step Validation Criteria Frequency

Step Name
2B. SUPPLEMENTAL DISINFECTION for Bathing Tubs

Validation Criteria

Test
Phigenics PVT TimeZero Test including TimeZero Dipslide and THAB.  

Results
THAB less than or equal to 10^3 CFU/mL, Non­detectable (< 10 CFU/mL)
of Legionella bacteria on PVT TimeZero test.

Frequency
Quarterly

Step Name
2D. SUPPLEMENTAL DISINFECTION for Pools

Validation Criteria Frequency

Step Name
3D. CONDITIONING ­ Filtration (Sand Filters/Bathing
Pools)

Validation Criteria Frequency

Step Name
6D. DISTRIBUTION (Potable) ­ Hot Spring Water
(Baths and Steam Room)

Validation Criteria
Test
Phigenics PVT TimeZero Test including TimeZero Dipslide and THAB.  

Results
THAB less than or equal to 10^3 CFU/mL, Non­detectable (< 10 CFU/mL)
of Legionella bacteria on PVT TimeZero test.

Frequency
Quarterly

Step Name
7B. DISTRIBUTION (Non­Potable) ­ Water Wall

Validation Criteria

Work on the decorative feature has been put on hold until further notice and is not in
operation.

Frequency

Step Name
7E. DISTRIBUTION (Non­Potable Spring) ­ Pools
(Baths) and Bathing Tubs

Validation Criteria
Test
Phigenics PVT TimeZero Test including TimeZero Dipslide and THAB.  

Results
THAB less than or equal to 10^3 CFU/mL, Non­detectable (< 10 CFU/mL)
of Legionella bacteria on PVT TimeZero test.

Frequency
Quarterly



Verification and Validation Schedule

Organization: Quapaw Baths and Spa

WMP Name: Quapaw Baths and Spa

Activity Frequency Responsibility

Periodic reassessment of the WMP to review any needed control changes, documentation strategy
changes, additional changes required, additional water processing steps and/or large
remodel/construction projects that require updates on the PFDs, etc

Annual per ANSI/ASHRAE 188, or as
needed

WMT/Phigenics

Routine validation testing.
Quarterly ­ Water Management Team
reviewed, updated periodically
(annual WMP reassessment).

WMT/Phigenics

Verification of all monitoring/corrective actions of the program. Review to ensure the program is
being implemented as designed­­all controls are being implemented and documentation strategies
recorded in the Program Controls Summary are being executed.

Annual Phigenics

Support of
Facilities
Manager

Initial baseline validation testing of the facility.
Upon implementation of the Program
Controls Summary (~May 2020)

WMT/Phigenics

Quapaw Baths to review work and related records/documentation related to control locations.
Quarterly Assigned

Designee
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