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i

 
 
 This document provides public water systems and States with the Environmental Protection 
Agency’s (EPA’s) current policy on point-of-use and point-of-entry devices used for compliance.  The 
statutory provisions and EPA regulations presented in this document contain legally binding 
requirements.  This document is not a regulation itself, nor does it change or substitute for those 
provisions and regulations.  Thus, it does not impose legally binding requirements on EPA, States, or 
public water systems.  This guidance does not confer legal rights or impose legal obligations upon any 
member of the public. 
  
 While EPA has made every effort to ensure the accuracy of the discussion in this guidance, the 
obligations of the regulated community are determined by statutes, regulations, or other legally binding 
requirements.  In the event of a conflict between the discussion in this document and any statute or 
regulation, this document would not be controlling. 
 
 The general descriptions provided here may not apply to a particular situation based upon the 
circumstances.  Interested parties are free to raise questions and objections about the substance of this 
guidance and the appropriateness of the application of this guidance to a particular situation.  EPA and 
other decision-makers retain the discretion to adopt approaches on a case-by-case basis that differ from 
those described in this guidance where appropriate. 
 
 POU can refer to several different types of units: plumbed-in units; plumbed-in units with 
separate faucets for the POU device; faucet-attached units; and faucet-connected counter top units. This 
document focuses on plumbed-in units with separate faucets for the POU device. Such units are typically 
installed under the kitchen sink so as to provide convenient use for drinking and cooking water.  Separate 
faucets allow for the use of untreated water for washing and cleaning, thus helping to reduce operating 
costs of the treatment device.    
 
 Mention of trade names or commercial products does not constitute endorsement or 
recommendation for their use. 
 
 This is a living document and may be revised periodically without public notice.  EPA welcomes 
public input on this document at any time.   
 
 This document reflects the comments received from stakeholders on the March 2002 draft and 
has undergone peer review by experts in the field of POU and POE devices.  
 
 The term “State” as used in this document means both State and Primacy Agency. 
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Point-of-Use or Point-of-Entry Treatment Options for Small Drinking 
Water Systems 

 
 

1.   Introduction 
 
 The challenges facing small public water systems (PWSs) (systems serving 10,000 people or 
fewer) were a major focus of the 1996 Amendments to the Safe Drinking Water Act (SDWA).  One way 
Congress sought to help systems meet these challenges was by explicitly allowing systems to install 
point-of-use (POU) and point-of-entry (POE) treatment devices to achieve compliance with some of the 
maximum contaminant levels (MCLs) established in the National Primary Drinking Water Regulations 
(NPDWRs) (Section 1412(b)(4)(E)(ii) of SDWA).   
 
 POU and POE treatment devices rely on many of the same treatment technologies that have been 
used in central treatment plants.  However, while central treatment plants treat all water distributed to 
consumers to the same level, POU and POE treatment devices are designed to treat only a portion of the 
total flow.  POU devices treat only the water intended for direct consumption (drinking and cooking), 
typically at a single tap or limited number of taps (Exhibit 1.1), while POE treatment devices are typically 
installed to treat all water entering a single home, business, school, or facility (Exhibit 1.2).  The cost 
savings achieved through selective treatment may enable some systems to provide more protection to 
their consumers than they might otherwise be able to afford.  Ultimately, POU or POE treatment devices 
may be an option for PWSs where central treatment is not affordable.   
 
 POU can refer to several different types of units: plumbed-in units; plumbed-in units with 
separate faucets for the POU device; faucet-attached units; and faucet-connected counter top units. This 
document focuses on plumbed-in units with separate faucets for the POU device. Such units are typically 
installed under the kitchen sink so as to provide convenient use for drinking and cooking water.  Separate 
faucets allow for the use of untreated water for washing and cleaning, thus helping to reduce operating 
costs of the treatment device. It should be emphasized that when such a unit is installed for purposes of 
compliance with a contaminant regulation, the regular kitchen faucet itself (as well as any other faucet in 
the house) should only be used for cleaning and washing purposes. Water for cooking or drinking should 
come only from the tap with the POU device. 
 
 This guidance outlines the technical, operational, and managerial issues involved in implementing 
a POU or POE treatment strategy.  It describes the types of contaminants that can and cannot be treated 
with POU and POE devices and offers recommendations on how to select, install, operate, maintain, and 
monitor this equipment.  This guidance document is intended for small community water systems 
(CWSs), but non-community water systems also may find information in this document useful. 
 

See section 5.7 for additional information on certification of POU and POE devices.
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Exhibit 1.1: Typical POU Installation  
 

 
 
 

Exhibit 1.2: Typical POE Installation  
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This document is organized into six remaining chapters and eight appendices as follows:   
 

Chapter 2.  Existing Regulations.  This chapter provides information on existing regulations 
that pertain to POU and POE devices.  Applicable sections of SDWA and Title 40 of the Code of 
Federal Regulations (40 CFR) are presented and discussed. 

 
Chapter 3.  POU and POE Treatment Technologies.  This chapter discusses POU and POE 
treatment technologies that are either listed in a final rule, listed in a proposed rule, or identified 
by EPA as a small system compliance technology (SSCT). 

 
Chapter 4.  Cost Considerations and Benefits of a POU or POE Treatment Strategy.  This 
chapter briefly discusses the cost considerations and benefits a system may realize when 
implementing a POU or POE treatment strategy.  For more detailed information on costs, refer to 
Cost Evaluation of Point-of-Use and Point-of-Entry Treatment Units for Small Systems (EPA, 
2006).    

 
Chapter 5.  Implementation Considerations for POU and POE Devices-  State and Local 
Regulations.  This chapter presents system considerations, such as pilot studies, monitoring 
frequency, disposal permits, and other issues related to a POU and POE treatment strategy.  The 
system should consult State and local regulatory personnel to identify regulations, requirements, 
or permits that may need to be addressed in order to implement a POU or POE treatment strategy. 

 
Chapter 6.  Site-specific Considerations for POU and POE Devices.  This chapter will present 
issues the system should consider to effectively implement a POU or POE treatment strategy, 
such as public education, device selection, installation, liability, logistics and administration, and 
costs.  

 
Chapter 7.  Case Studies.  This chapter contains case studies from systems throughout the 
country that have implemented a POU or POE treatment strategy.  These case studies are 
presented to provide other systems with information on how to successfully implement a POU or 
POE treatment strategy. 

 
Appendix A. Small System Compliance Technologies.  This appendix lists the approved 
compliance technologies for small systems for arsenic and radionuclides. 

 
Appendix B.  Potential Funding Sources for the Implementation of a POU or POE 
Compliance Strategy.  This appendix presents information on funding sources and contact 
information for different funding sources. 

 
Appendix C.  Model Ordinance Language for a System Implementing a POU or POE 
Compliance Strategy.  This appendix contains model ordinance language a system may want to 
adopt for a POU or POE treatment strategy. 

 
Appendix D.  Sample Access and Maintenance Agreement.  This appendix contains a sample 
access agreement systems may want to use to obtain access to private dwellings and facilities.    

 
Appendix E.  Sample Monitoring Log for POU or POE Devices.  This appendix contains a 
sample monitoring log systems may want to use to document monitoring of POU and POE 
devices. 
Appendix F.  Sample Maintenance Log for POU or POE Devices.  This appendix contains a 
sample maintenance log systems may want to use to document maintenance activities on POU 
and POE devices. 
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Appendix G.  Sample Public Education Notice for Systems Using POU Devices for Nitrate 
Removal.  This appendix contains a sample public education flyer that a system could use when 
POU devices are installed for nitrate removal.  

 
Appendix H.  Sample Public Education Notice for Systems Using POU Devices for Chronic 
Contaminant Removal.  This appendix contains a sample public education flyer that a system 
could use when POU devices are installed for chronic contaminants besides nitrate.  
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2.   Federal Requirements for POU/POE 
 
 Federal requirements establish a national basis for implementing a POU or POE treatment 
strategy.  The most fundamental of these requirements are found in the 1996 Amendments to the Safe 
Drinking Water Act (SDWA) that are discussed below.  Also important are existing federal regulations, 
which are discussed in Section 2.2. 
 
2.1 Safe Drinking Water Act   
 
 To ensure the protection of public health, Section 1412(b)(4)(E)(ii) of SDWA regulates the 
design, management, and operation of POU and POE treatment units used to achieve compliance with an 
MCL.  Key provisions of this section of SDWA are summarized in bold and italics as follows: 
 

1. The statute prohibits EPA from listing any POU treatment units as an affordable 
technology to achieve compliance with an MCL or treatment technique for a microbial 
contaminant or an indicator of a microbial contaminant.   However, the Act is silent on 
the use of POE devices to achieve compliance with microbial contaminants or indicators. 

 
2. POU and POE units must be owned, controlled, and maintained by the PWS or by a 

contractor hired by the PWS to ensure proper operation and maintenance of the 
devices and compliance with MCLs.  This provision does not require the PWS staff to 
perform all maintenance or management functions; the PWS can contract out these tasks.  
However, it does emphasize that the PWS retains final responsibility for the quality and 
quantity of the water provided to the service community and must closely monitor all 
contractors.  Further, the PWS may not delegate its responsibility for the operation and 
maintenance of installed POU or POE devices to homeowners as part of a compliance 
strategy. 

 
3. POU and POE units must have mechanical warnings to automatically notify customers 

of operational problems.  Each POU or POE treatment device installed as part of a 
compliance strategy must be equipped with a warning device (e.g., alarm, light, etc.) that 
will alert users when their unit is no longer adequately treating their water.  Alternatively, 
units may be equipped with an automatic shut-off mechanism to meet this requirement. 

 
4. If the American National Standards Institute (ANSI) has issued product standards for 

a specific type of POU or POE treatment unit, then only those units that have been 
independently certified according to these standards may be used as part of a 
compliance strategy.   ANSI has adopted the standards for POU and POE devices 
developed by National Sanitation Foundation (NSF) International, formerly known as the 
National Sanitation Foundation.  See Section 5.7 for more information on standards.  

 
 
2.2 Federal Regulations  
  
 Existing Federal statutory language is not meant to be exhaustive, and Federal regulations do not 
address all aspects of system requirements that need to be considered when implementing a POU or POE 
treatment strategy.  Therefore, systems are strongly encouraged to consult State and local regulatory 
personnel to obtain information on additional State and local requirements (see Chapter 5). 
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2.2.1 40 CFR Section 141.100 - Criteria and Procedures for PWSs Using POE Devices  
 
 40 CFR Section 141.100 (July 2005 Edition) 
addresses POE devices and contains language similar to 
that in SDWA.  However, 40 CFR Section 141.100 is 
specific to POE devices only and does not address POU 
devices.  This section of the rules states that POE 
devices may be used for MCL compliance if they meet 
the following criteria: 
 

• It is the responsibility of the PWS to 
operate and maintain the POE 
treatment system.  This section of the 
rule coincides with SDWA language 
and again establishes the requirement 
that the PWS is responsible for the 
POE device. 

 
• The PWS must develop and obtain State approval for a monitoring plan before POE 

devices are installed for compliance.  Under the plan approved by the State, POE 
devices must provide health protection equivalent to central water treatment.  
“Equivalent” means that the water would meet all NPDWRs and would be of 
acceptable quality similar to water distributed by a well-operated central treatment 
plant.  In addition to the volatile organic chemicals (VOCs), monitoring must include 
physical measurements and observations such as total flow treated and mechanical 
condition of the treatment equipment.  When a POE device is used for compliance with 
an MCL, the system must develop a monitoring plan that addresses the contaminant of 
concern and obtain State approval of the monitoring plan prior to installing the POE 
device.  The monitoring plan should include frequency of monitoring for the contaminant 
of concern and number of units to be monitored.  For instance, the system may propose to 
monitor every POE device during the first year for the contaminant of concern and then 
monitor one-third of the units annually, each on a rotating schedule, such that each unit 
would be monitored every three years.  Also, the POE devices must provide health 
protection equivalent to central water treatment.  In order to satisfy this requirement, the 
water system may be required to conduct a pilot study to verify the POE device can 
provide treatment equivalent to central treatment.  In addition, the system would have to 
track the POE flow for a given time period, such as monthly, and maintain records of 
device inspection.  

 
• Effective technology must be properly applied under the plan approved by the State and 

the microbiological safety of the water must be maintained.  The State must require 
adequate certification of performance, field-testing, and if not included in the 
certification process, a rigorous engineering design review of the POE devices.  The 
design and application of the POE devices must consider the tendency for increase in 
heterotrophic bacteria concentrations in water treated with activated carbon.  It may be 
necessary to use frequent backwashing, post contactor disinfection, and heterotrophic 
plate count (HPC) monitoring to ensure that the microbiological safety of the water is 
not compromised.  Again, the system must demonstrate that the technology is effective in 
removing the contaminant of concern and the system may be required to verify 
effectiveness through a pilot study or some other means.  The system may also need to 
provide documentation that the POE device is adequately certified by an independent 
party for the applicable ANSI/NSF standards (see Section 5.7).  If a rigorous engineering 

Systems should check with 
State and local regulatory agencies to 
determine if any State or local regulations 
exist for POU and POE devices.  State and 
local regulations could exist that would 
preclude the use of some or all POU or 
POE devices. See Exhibit 5.1 in Chapter 5 
for more information. 
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design review was not included in the certification process, the State must require the 
system to provide the engineering design review.  The system also needs to maintain the 
microbiological safety of the water through such means as routine HPC testing at the 
POE devices (frequency of testing to be determined by the State), the installation of 
centralized disinfection, or the installation of disinfection, such as ultraviolet light (UV), 
at the POE device. 

 
• All consumers shall be protected through proper installation, maintenance and 

monitoring.  Every building connected to the system must have a POE device installed, 
maintained, and adequately monitored.  The State must be assured that every building 
is subject to treatment and monitoring, and that the rights and responsibilities of the 
PWS customer convey with title upon sale of property.  The system must install a POE 
device at every building connected to the system.  Therefore, the system must obtain 100 
percent participation of all property and/or building owners.  Public education in order to 
obtain 100 percent participation is important to successfully implement a POE strategy 
(see Section 6.1).  Also, the property owner’s responsibilities for the POE device must be 
contained in the title to the property and “run with the land” so subsequent property 
owners understand their responsibilities. 

 
 
2.2.2 40 CFR Section 142.62 - Variances and Exemptions from the MCLs for Organic 

Chemicals and IOCs  
 
 40 CFR Section 142 (July 2005 Edition) provisions relate to State programs for the 
implementation and enforcement of the NPDWRs.  This section of 40 CFR also allows States to grant a 
variance or an exemption to a PWS at the State discretion. 
 
2.2.2.1 40 CFR Section 142.62(f) 
 
 This section of the CFR reads as follows: 
 

The State may require a PWS to use bottled water, POU devices, POE devices, or other means 
as a condition of granting a variance or an exemption from the requirements of §§141.61(a) 
and (c) and 141.62, to avoid an unreasonable risk to health.  The State may require a PWS to 
use bottled water and POU devices, or other means, but not POE devices, as a condition for 
granting an exemption from corrosion control treatment requirements for lead and copper in 
§§141.81 and 141.82 to avoid an unreasonable risk to health.  The State may require a PWS to 
use POE devices as a condition for granting an exemption from the source water and lead 
service line replacement requirements for lead and copper under §§141.83 and 141.84 to avoid 
an unreasonable risk to health.  

 
 This regulation allows the State to grant a variance or an exemption from the VOCs and synthetic 
organic chemicals (SOCs) listed in 40 CFR Sections 141.61(a) and (c) and the IOCs listed in 141.62 (that 
now includes arsenic) for a system using POU or POE devices.  The POU and POE devices can be used 
by the system to avoid an unreasonable risk to health.  This regulation also allows the use of POU 
devices, but not POE devices, as a condition of granting an exemption from corrosion control 
requirements for lead and copper (as required in 40 CFR Sections 141.81 and 141.82) which are briefly 
discussed in Section 2.2.4.  The State may allow POE devices to be used as a condition of an exemption 
from the source water and lead service line replacement requirements for lead and copper (as required in 
40 CFR Sections 141.83 and 141.84). See Section 2.2.4 for a brief discussion of these sections. 
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2.2.2.2 40 CFR Section 142.62(h) 
 
This regulation reads as follows: 
 

PWSs that use POU or POE devices as a condition for obtaining a variance or an exemption 
from NPDWRs must meet the following requirements: 

 
(1) It is the responsibility of the PWS to operate and maintain the POU and/or the POE 
treatment system.   

 
(2) Before the POU or POE devices are installed, the PWS must obtain the approval of a 
monitoring plan which ensures that the devices provide health protection equivalent to that 
provided by central water treatment. 

 
(3) The PWS must apply effective technology under a State-approved plan.  The 
microbiological safety of the water must be maintained at all times. 

 
(4) The State must require adequate certification of performance, field-testing, and if not 
included in the certification process, a rigorous engineering design review of the POU and/or 
POE devices. 

 
(5) The design and application of the POU and/or POE devices must consider the potential for 
increasing concentration in heterotrophic bacteria concentrations in water treated with 
activated carbon.  It may be necessary to use frequent backwashing, post contactor 
disinfection, and HPC monitoring to ensure that the microbiological safety of the water is not 
compromised.    

 
(6) The State must be assured that buildings connected to the system have sufficient POU or 
POE devices that are properly installed, maintained, and monitored, such that all consumers 
will be protected.   

 
(7) In requiring the use of a POE device as a condition for granting an exemption from the 
treatment requirements for lead and copper under §§141.83 and 141.84, the State must be 
assured that use of the device will not cause increased corrosion of lead and copper bearing 
materials located between the device and the tap that could increase contaminant levels at the 
tap. 

 
 Regulations in 40 CFR Section 142.62(h) apply to both POU and POE devices; however, under 
this regulation, systems can only use these devices if they have been granted a variance or exemption 
from their State.  The language in 40 CFR Section 141.62(h) is very similar to the language in 40 CFR 
Section 141.100, except that 40 CFR Section 141.62(h) allows the use of both POU and POE devices (in 
most instances) under a variance or an exemption.  Also included in 40 CFR Section 142.62(h) is a 
condition for granting an exemption from the lead and copper source water and lead service line 
replacement requirements when a POE device is used.  Under these circumstances, the State must be 
assured that the POE device will not cause increased corrosion of lead and copper between the POE 
device and the drinking water tap(s).   
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2.2.3 40 CFR Section 142.65 - Variances and Exemptions from the MCLs for 
Radionuclides  

 
 This regulation reads as follows: 
 

(a)(2)A State shall require community water systems to install and/or use any treatment 
technology identified in Table A to this section [see Exhibit A.2 of Appendix A], or in the case 
of small water systems (those serving 10,000 persons or fewer), Table B and Table C of this 
section [see Exhibits A.3 and A.4], as a condition for granting a variance except as provided in 
paragraph (a)(3) of this section. If after the system’s installation of the treatment technology, 
the system cannot meet the MCL, that system shall be eligible for a variance under the 
provisions of section 1415(a)(1)(A) of the Act. 

 … 
(5) The State may require a community water system to use bottled water, point-of-use devices, 
point-of-entry devices, or other means as a condition of granting a variance or an exemption 
from the requirements of Section 141.66 of this chapter, to avoid an unreasonable risk to 
health. 

 
 This section of the CFR (July 2005 Edition) discusses the criteria the State must apply when 
issuing a variance or an exemption for regulated radionuclides.  This section is similar to 40 CFR Section 
142.62 (the provisions for granting a variance or an exemption to MCLs for organic chemicals and IOCs).  
It specifically lists both POU IX (for radium, beta particle activity and photon activity, and uranium) and 
POU RO (for all regulated radionuclides) as allowed SSCTs under a variance or exemption.  Also 
included in 40 CFR Section 142.65 is the requirement for the system that uses POU or POE devices as a 
condition for obtaining a variance or an exemption from the regulated radionuclides to meet the 
conditions in 40 CFR Section 142.62(h)(1) through (6), as presented in Section 2.3.2 of this document. 
 
2.2.4 Other Federal Regulations  
 

• 40 CFR Section 141.62(d) lists both POU activated alumina (AA) and POU reverse 
osmosis (RO) as SSCTs (applies to systems serving 10,000 or fewer) for compliance with 
the revised arsenic standard of 0.010 milligrams per liter (mg/L), as promulgated in the 
Arsenic and Clarifications to Compliance and New Source Contaminants Monitoring 
Rule (Arsenic Rule) (January 22, 2001).  This section of the CFR will not be discussed in 
this chapter, but more details on POU AA and RO are contained in Chapter 3 of this 
document.  See also Appendix A for a list of SSCTs. 

 
• 40 CFR Section 141.66(h) lists both POU ion exchange (IX) and POU RO as SSCTs 

(applies to systems serving 10,000 or fewer) for compliance with radionuclides, as 
promulgated in the Radionuclides Rule (December 7, 2000).  POU IX is listed as an 
SSCT for compliance with the radium, beta particle activity and photon activity, and 
uranium MCLs.  POU RO is listed as an SSCT for compliance for all regulated 
radionuclides.  This section of the CFR will not be discussed in this chapter, but more 
details on POU IX and RO are contained in Chapter 3 of this document. See also 
Appendix A. 

 
• 40 CFR Section 141.81 describes the criteria for compliance with the lead and copper 

corrosion control requirements. Basically, systems are considered to have optimized 
corrosion control if they meet the lead and copper action levels during two consecutive 
six-month periods, according to monitoring requirements in Section 141.86 (Section 
141.86 requires that samples be taken from taps that do not have POU or POE devices). 



 
 

2-6

Section 141.82 describes the options for corrosion control and the process for state 
approval, installation, and continued operation and monitoring. 

 
• 40 CFR Section 141.83 describes the source water monitoring and treatment 

requirements for lead and copper. Systems that exceed the lead or copper action level, as 
measured under Section 141.86, must monitor source water. If lead or copper are found 
in the source water at levels of concern to the state, systems must install treatment and 
conduct follow-up monitoring at the tap. Systems that exceed the lead or copper action 
level after installing corrosion control treatment and/or source water treatment must 
replace lead service lines in their distribution systems, as required by Section 141.84. 

 
• 40 CFR Section 141.23(a)(1) and (2) define a sampling point for monitoring purposes as 

occurring after the application of treatment.   Therefore, monitoring of POU devices for 
the contaminant being treated should occur at the tap receiving the treatment.  The 
treatment effectiveness of POE devices should be monitored after treatment has been 
applied. 

 
• While not a regulation per se, EPA’s 1998 Federal Register notice (63 FR 42032, August 

6, 1998) published a list of small system compliance technologies appropriate for other 
contaminants. These technologies are described further in Section 3.1.1. 
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3.   POU and POE Treatment Technologies 
 
 POU and POE treatment technologies are very similar to many centralized treatment 
technologies.  As a State and system start evaluating POU or POE technologies, they should consider 
current rules and regulations that exist that govern POU and POE devices.  Federal rules and regulations 
on POU and POE devices were presented in Chapter 2.  Other rules (final and proposed) also exist that 
explicitly list POU or POE devices as SSCTs. They should also consider site-specific water quality issues 
and O&M issues that can impact the effectiveness of the technologies. These factors are summarized in 
Section 3.1. 
 
3.1 Overview of POU and POE Treatment  
 
3.1.1 Summary of Available POU and POE Treatment Technologies  
 
 The POU technologies discussed in this chapter include adsorptive media, ion exchange (IX), 
granular activated carbon (GAC), and reverse osmosis (RO).  Adsorptive media such as activated alumina 
is listed as an SSCT for arsenic.  Preliminary treatability data also suggest that it is effective for fluoride.  
AX is an SSCT for uranium and also can be used to remove arsenic.  RO can remove contaminants as 
small as a molecule and is listed as an SSCT for arsenic, copper, lead, fluoride, radium and uranium.   
GAC is an SSCT for  synthetic organic contaminants (SOCs, e.g.,  pesticides and herbicides).  Both RO 
and IX are being studied for their ability to remove nitrate, which can also be removed through 
distillation.    
 
 Although some POU technologies are capable of removing microbial contaminants, VOCs, or 
radon, POU devices should not be used for achieving compliance with these contaminant rules.  The 
SDWA strictly prohibits EPA from listing the use of POU devices as a compliance technology for any 
MCL or treatment technique requirement for a microbial contaminant or indicator of a microbial 
contaminant.  VOCs and radon are both volatile and present an inhalation or contact exposure risk at 
untreated taps (e.g., showerheads). Therefore, POU devices at a single kitchen tap would not sufficiently 
protect the public from these risks. 
 
 The POE technologies discussed in this chapter include GAC and aeration.  The proposed Radon 
Rule listed POE GAC as an SSCT.  The proposed Radon Rule also explicitly stated that POU devices 
cannot be used for radon due to concerns of radon becoming airborne at untreated household taps.  
Aeration is a questionable POE technology for VOCs and Radon, due to off-gas emissions that make it 
unsuitable for residential use.  As both of these technologies are prone to microbiological growth 
(particularly heterotrophic bacteria) in the filter media, it may be necessary to use UV disinfection and/or 
conduct heterotrophic plate count (HPC) monitoring after these treatment devices. 
 
 Currently, only two rules, the Arsenic Rule and the Radionuclides Rule, list POU devices as 
SSCTs.  The Arsenic Rule lists POU AA and POU RO as SSCTs for those systems serving 10,000 or 
fewer people.  The Radionuclides Rule lists POU IX (for radium, uranium, and beta particle activity and 
photon activity) and POU RO (for all regulated radionuclides) for those systems serving 10,000 or fewer 
people.  (This chapter will focus on radium and uranium removal technologies as opposed to all regulated 
radionuclides.)  These are the only two rules finalized since the 1996 SDWA Amendments that list POU 
technologies.   
 
 EPA has also developed an SSCT list for microbial and non-microbial contaminants, which was 
published in the Federal Register (Volume 63, No. 151, August  6, 1998).  Three guidance documents 
were published by EPA to accompany the Federal Register notice for the SSCTs: 
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1.  Small System Compliance Technology List for the Surface Water Treatment Rule (EPA 815-R-
97-002, August 1997). 

 
2.  Small System Compliance Technology List for the Non-Microbial Contaminants Regulated 
Before 1996 (EPA 815-R-98-002, September 1998). 

 
3.  Variance Technology Findings for Contaminants Regulated Before 1996 (EPA 815-R-98-003, 
September 1998). 

 
The aforementioned documents present background on the SSCT list published in the Federal Register.   
 
 Exhibits 3.1 and 3.2 present POU and POE technologies that could be used to remove the 
regulated contaminants listed.  The exhibits list when POU or POE devices are: 
 

• Listed or being considered as an SSCT by EPA; or, 
 

• Considered technologically capable in the literature, but not listed as an SSCT by rule or 
in the Federal Register.  Technologies denoted by an “x” as being able to remove a 
particular contaminant will not necessarily represent the most technically or economically 
feasible approach to the removal of that contaminant.   A thorough evaluation of all the 
factors presented in Chapters 5 and 6 is required before selecting a treatment technology. 
Note that EPA’s cost evaluation document will include only those devices certified under 
ANSI/NSF drinking water standards. 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Even though Exhibits 3.1   
and 3.2 show some treatment technologies as 
being able to remove a particular 
contaminant, only those technologies that 
have been through EPA’s extensive 
regulatory review are listed as SSCTs. 
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 Exhibit 3.1: Applicability of POU Treatment Technologies  
 

Contaminant  
Treatment Technology Arsenic Copper Lead Fluoride Nitrate SOCs Radium Uranium 

Activated Alumina (AA) SSCT   UI    X 

Distillation 1 X X X  SSCT  ? ? 

Granular Activated Carbon (GAC)      SSCT    

Anion Exchange  (AX) X    SFI   SSCT 

Cation Exchange  (CX)  SSCT SSCT    SSCT  

Reverse Osmosis (RO) SSCT SSCT SSCT SSCT SFI  SSCT SSCT 

Other Adsorption Media 2 X        

  
 1 Large device size is not suitable for installation under the sink and has limited production capability, typically under 10 gallons/day 
 2 Such as iron-, aluminum-, or titanium-dioxide-based media 
  
 SSCT = Treatment technology has been identified by EPA as an SSCT (Federal Register, Volume 63, No. 151, August 6, 1998). 

SFI = Treatment technology has been suggested to receive further investigation for the listed contaminant (Federal Register, Volume 63, No. 151, 
August 6, 1998); anion exchange for nitrates is not currently recommended. See page 3-9. 
UI= Under investigation; even though EPA continues to investigate the use of POU AA treatment, the preliminary view of treatability data indicates that 
it is effective. 
X = Treatment technology can remove the noted contaminant, but is not listed as an SSCT in the Federal Register or in a rule. 

 ? = Treatment technology is questionable for the listed contaminant. 



 
  

3-4

Exhibit 3.1 (continued): Applicability of POU Treatment Technologies. 
 

Contaminant  
Treatment Technology Antimony Barium Beryllium Cadmium Chromium Selenium Thallium 

Anion Exchange  (AX) SSCT    SSCT SSCT  

Cation Exchange  (CX)  SSCT SSCT SSCT   SSCT 

Reverse Osmosis (RO) SSCT  SSCT SSCT SSCT SSCT SSCT SSCT 

 
 SSCT = Treatment technology has been identified by EPA as an SSCT (Federal Register, Volume 63, No. 151, August 6, 1998). 
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Exhibit 3.2: Applicability of POE Treatment Technologies  
 

Contaminant  
Treatment Technology Arsenic Copper Lead Fluoride Nitrate SOCs VOCs Radon Radium Uranium Microbial 

Activated Alumina (AA) X   X      X  

Aeration: Diffused Bubble 
or Packed Tower       Q Q    

Granular Activated Carbon 
(GAC)      UI  PR    

Ion Exchange (IX)            

Anion Exchange 
 (AX) 

 
X    X     X  

Cation Exchange 
 (CX) 

 
 X X      X   

Ozonation           X 

Reverse Osmosis (RO) 1 X X X X X X   X X X 

Other Adsorption Media 2 X           

Ultraviolet Light (UV)            X 

 
 1 Currently, POE is excluded from NSF/ANSI 58 for RO devices; issues include the generation of large quantities of reject water and potential          
incompatibility of product water with copper pipes 

   2 Such as iron-, aluminum-, or titanium-dioxide-based media 
 
 PR = Treatment technology is identified as an SSCT in the proposed Radon Rule for systems serving fewer than 500 people. 
 UI = Treatment technology is being investigated by EPA for the listed contaminant  (Federal Register, Volume 63, No. 151, August 6, 1998). 
 Q  = Questionable for residential use due to off-gas emissions; see discussion of limitations on page 3-13 

X   = Treatment technology can remove the noted contaminant, but is not listed as an SSCT or in a rule and may not be economically viable in certain           
situations. 
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3.1.2 Water Quality Issues That Affect POU and POE Devices  
 
 The use of specific types of POU and POE technologies may be restricted by site-specific water 
quality issues.  The presence of high concentrations of competing contaminants or foulants can 
significantly reduce the removal efficiencies of these devices, making water quality testing and pilot 
testing important first steps in selecting a POU or POE technology.  The table in Exhibit 3.3 shows the 
water quality parameters and competing ions that may reduce the efficiency of POU and POE devices. 
 
Exhibit 3.3:  Water Quality Parameters of Concern for POU and POE Technologies  
 

Technology Water Quality Parameter of 
Concern 

Issue 

Ion Exchange Iron, Manganese, Copper Fouling, Competing Ions 

Adsorptive Media Silica, Fluoride, Phosphate, Sulfate, 
Dissolved Iron and Manganese 

Interfering/Competing Ions 

Reverse Osmosis Hardness, Iron, Manganese Fouling 

Granular Activated Carbon Organics, multiple SOCs or VOCs 
present 

Competing Ions 

Aeration  Hardness, Iron, Manganese Fouling, Scaling 

 
3.1.3 O&M for POU and POE Technologies  
 
 All POU and POE devices require maintenance if they are to continue removing contaminants. 
Exhibit 3.4 presents O&M requirements for different POU and POE installations. 
 
 

Exhibit 3.4:  O&M for Various POU and POE Treatment Devices  
 

Treatment Technology Operation and Maintenance1 
Adsorptive Media: 
    Activated Alumina (AA)2 and 
    Specialty  Media3  

POU: Replacement of spent cartridges and particulate pre-filters (if used). 
   
POE: Periodic backwashing.  Replacement of spent media and particulate pre- 
    filters (if used).  Maintenance and cleaning of storage tank (if used). 

Aeration: 
    Diffused Bubble or 
    Shallow Tray 

    Only appropriate for POE 
Replacement of particulate pre-filters.  Replacement of air filters for fan intake 
    and for exhaust.  Maintenance of fan, motors, and repressurization pumps. 
    Replacement of post-treatment GAC polishing filters.  Maintenance and 
    cleaning of storage tank. 
If UV is used for post-treatment disinfection, replacement of UV bulb and 
    cleaning bulb housing.  If ozonation is used for post-treatment disinfection, 
    maintenance of ozonation element.  

Granular Activated Carbon (GAC) POU: Replacement of spent cartridges and particulate pre-filters (if used). 
   
POE: Periodic backwashing.  Replacement of spent media and particulate pre- 
    filters (if used).  Maintenance and cleaning of storage tank (if used).  If UV is 
    used for post-treatment disinfection, replacement of bulb and cleaning bulb 
    housing.  If ozonation is used for post-treatment disinfection, maintenance of 
    ozonation element.  
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 Exhibit 3.4 (continued):  O&M for Various POU and POE Treatment Devices  
 

Treatment Technology Operation and Maintenance1 
Ion Exchange (IX): 
    Anion Exchange (AX) and 
    Cation Exchange (CX) 

POU: Replacement of spent resin cartridges and particulate pre-filters (if used). 
   
POE: Regular regeneration and periodic backwashing.  Replacement of salt used 
    for resin regeneration.  Replacement of lost or spent resin and replacement of 
    particulate pre-filters.  Maintenance and cleaning of storage tank (if used). 
 

Reverse Osmosis (RO) POU and POE: Replacement of exhausted membranes, particulate pre-filters, and pre- and  
    post- treatment GAC filters.  Maintenance and cleaning of storage 
    tank.  Maintenance of (re) pressurization pumps (if used). 

Ultraviolet Light (UV) POU and POE: Replacement of UV bulbs.  Cleaning bulb housing. 
 

   
1 Systems that elect to implement any POU or POE treatment strategy should conduct monitoring at each 

household according to a monitoring schedule approved by the appropriate regulatory agency (discussed in 
greater detail later in Section 5.10 of this document) to ensure proper unit operation. 

2 The regeneration process for AA is complex and requires the use of strong caustics and acids.  Therefore, to 
avoid potential health risks associated with the storage of these chemicals in residences, POE AA should only 
be considered for use on a throwaway basis unless systems can provide offsite regeneration and/or vessel 
exchange facilities. 

3 Regeneration of specialty media is generally not effective due to the high affinity of the media for the 
contaminant(s) of concern and is typically a complex operation.  Therefore, specialty media installed at the 
POU or POE should only be considered for use on a throwaway basis. 

 
 
3.2 Examples of Treatment Approaches for Specific Contaminants   
 
 The following section focuses on the more likely applications of POU and POE devices. While 
many possible applications of either POU or POE are possible, it is beyond the scope of this guidance to 
address every one.  The section is divided into subsections on contaminants that are most likely to be 
treated by POU devices, those that are apt to be treated equally well by either device, and those that are 
most likely to be treated only by POE devices. It should be noted that contaminants treated by POU 
devices could also be treated by POE devices under certain circumstances. Depending on the 
contaminant, economic factors and technical issues may influence whether a POE or POU approach is 
chosen.  For example, just because arsenic treatment is discussed under POU technologies doesn’t mean 
POE technologies might not be applicable in certain circumstances.  
 
3.2.1 POU Technologies  
 
3.2.1.1 Adsorptive Media for Arsenic and Selenium  
 
 Adsorptive media includes activated alumina (AA), granular ferric hydroxide (GFH), or other 
specialty iron-based media.  AA is a hydrated aluminum oxide that has been heat-treated.  Iron-based 
media is typically generated in a proprietary process and may consist of granules of ferric oxide or ferric 
hydroxide, activated alumina coated with iron, or natural minerals impregnated with a substantial quantity 
of ferric hydroxide.   
 
 Centralized AA treatment systems are often used for fluoride removal but are also applicable for 
arsenic (in an oxidized state) and selenium removal.  Inorganic arsenic in groundwater supplies exists in 
two forms: as arsenate (As V) and arsenite (As III). The arsenite form of inorganic arsenic is uncharged at 
a pH below 9.2 and is, therefore, harder to remove from water.  Arsenate, however, is an anion at a pH 
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above 2.2 and is therefore easier to remove using an iron-based and/or other specialty media. Source 
water pH is typically adjusted in a centralized AA treatment setting to achieve optimum contaminant 
removal.  Because POU AA units are not equipped to adjust the pH of the incoming water from typically 
neutral pH values of 7.0, the removal efficiency of POU AA may not be as optimal for these contaminants 
when compared to centralized treatment.  However, EPA has determined POU AA to be a feasible 
treatment option for small systems treating for arsenic assuming the AA media is used on a throw-away 
basis (i.e., no regeneration) and that arsenic exists in the oxidized state of arsenate (final Arsenic Rule).  
EPA is continuing to investigate the use of POU AA for fluoride and selenium; a preliminary review of 
treatability data indicates it is an effective treatment technology. 
 
 The use of specialty iron-based media is a relatively new treatment technology for arsenic 
removal and the media are currently being tested for POU feasibility by several companies using this 
media for centralized treatment.  These iron-based media are not as sensitive to competing ions as AA and 
are typically used on a throwaway basis. 
 
 Raw water characteristics should be known, particularly pH and competing ions (fluoride and 
sulfate), when considering adsorptive media treatment options.  When using AA, the greatest removal 
capacity for fluoride occurs at pH 5.5, and for arsenic, between pH 5.5 and 6.0.  Hydroxide ions, which 
are the most highly preferred ions by AA, are more prevalent at higher pHs, and therefore compete with 
arsenic, fluoride, and selenium for available sites.  Iron-based media have better arsenic removal over a 
broader range of pH, but manufacturers still do not recommend exceeding a pH of 8.5.  Another factor 
inhibiting arsenic removal is the presence of interfering or competing ions such as silica, fluoride, 
phosphate, sulfate and dissolved iron and manganese.  At certain concentrations, these competing or 
interfering ions can reduce the adsorptive capacity of the media for arsenic.  However, iron-based media 
are typically not as sensitive to competing ions as AA. 
 
 In some cases, pilot testing may be very important to determine the adsorptive media’s capability 
for each application.  Water systems should consult with their State drinking water agencies concerning 
pilot testing requirements.  Adsorptive media units should be installed with a particulate pre-filter to 
remove particles followed by the vessel containing the adsorptive media. 
 
 Exhibit 3.5 shows a typical POU adsorptive media installation.  The units shown in Exhibit 3.5 
are equipped with a  pre-filter and one vessel filled with adsorptive media or a pre-manufactured cartridge 
that contains adsorptive media. 
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Exhibit 3.5:  Typical POU Adsorptive Media Installation  

 
 
3.2.1.2 IX for Various IOCs, Radium, and Uranium  
 
   IX can consist of anion exchange (AX) or cation exchange (CX). IX achieves the selective 
removal of charged inorganic species from water using an ion-specific resin (AWWA/ASCE 1998).  As 
water containing undesired ions passes through a column of resin media, charged ions on the resin surface 
are exchanged with the undesired ions in the water.  In a large centralized treatment system, the resin is 
regenerated and a regenerant waste stream is discharged.  For POU units, the resin is replaced periodically 
as opposed to regenerating. 
 
 Resin fouling may occur if influent water has high concentrations of total suspended solids, iron, 
magnesium, or copper.  Channels may develop in the resin bed if the pressure drop across the bed is too 
high due to fouling.  These channels may permit water to pass through the unit without adequate contact 
with the treatment resin.  Since POU IX units cannot be backwashed, the media life of these devices may 
be shortened when levels of these solids, iron, magnesium, or copper are high, and may preclude the use 
of these devices. 
 
 POE AX may be a preferred treatment alternative for nitrate, but POE AX is not listed as an 
SSCT at this time for any contaminant due to waste disposal and cost considerations. However,  POU AX 
has been suggested by EPA to receive further investigation for nitrate removal. POU AX is listed by EPA 
as an SSCT for fluoride, antimony, chromium, selenium, and uranium.  
 
 

Inflow

To Separate 
Tap

Particulate 
Pre-filter

Adsorptive 
Media Vessel

Note: A particulate pre-filter is 
typically used to remove 
particles and extend the life of 
the adsorptive media.  All 
treatment units would typically 
be placed under the kitchen 
sink.

Flow 
meter
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 POU CX is listed by EPA as an SSCT for copper, lead, barium, beryllium, cadmium, and 
thallium. POU CX is listed as an SSCT in the final Radionuclides Rule for radium.  Exhibit 3.6 shows a 
typical POU IX installation. 
 

   Special Considerations for Nitrate Treatment 
 
Because POU devices do not treat all the water taps in a house, there is a potential health risk to 
household residents who consume untreated water.  Households would need to be careful not to 
use untreated water to make infant formula.  Nitrate is a potential hazard to infants; serious and 
occasionally fatal poisonings in infants have occurred following ingestion.  Almost all established 
cases of water-related nitrate-induced methemoglobinemia in the United States have resulted from 
the ingestion of private well water used to make infant formula.   
 
Water systems using POU treatment for nitrate removal should make special efforts to educate 
customers about the need for using only the tap that is treated, the health risks associated with 
consuming untreated water, and the need for a proper replacement frequency of the AX resins.  
Public education could include using the local newspaper, public notification by mail or posted in 
prominent places within the community, radio, television media and public forums.  Including 
educational materials with the water bill is another option, as is the use of door hangers and fliers.  
Public outreach may result in significant costs and may offset any savings from using POU 
devices.   
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Exhibit 3.6:  Typical POU IX Installation  

To Separate
Tap

Particulate
Pre-filter IX Cartridge

Note: A particulate pre-filter is
typically used to remove
particles and extend the life of
the IX cartridge.  All treatment
units would typically be placed
under the kitchen sink.

Inflow

Flow
meter

 
 
 
3.2.1.3 RO for Various IOCs, Radium, and Uranium  
 
 POU RO units essentially use the same technology as in centralized treatment.  In RO, water 
dissolves into and through a membrane, while contaminant ions are rejected and discharged in a 
concentrated waste stream.  Thus, POU RO units need to be provided with a means of discharging reject 
water to a drain.  Some RO membranes are sensitive to chlorine, a consideration for those systems that 
have centralized chlorination installed.  RO typically has a low production rate (around 40%), and storage 
is typically needed for a POU RO application.   
 
 High levels of water hardness tend to reduce membrane efficacy and result in more frequent 
replacement of the RO membrane. Also, high levels of iron, manganese, and aluminum can also cause 
membrane fouling.  Additionally, RO units may not be the optimal treatment technology in arid or water-
limited regions since RO units have low recovery rates. 
 
 POU RO has been identified in both the Arsenic and Radionuclides Rules as an SSCT for arsenic, 
uranium, and radium.  POU RO is also listed as an SSCT by EPA for copper, lead, fluoride, antimony, 
barium, beryllium, cadmium, chromium, selenium, and thallium.  POU RO is suggested to receive further 
investigation for its potential application for nitrate removal.  The issues associated with using POU RO 
for nitrate are the same as presented in Section 3.2.2 for POU AX for nitrate. (See box on p. 3-10)   
Exhibit 3.7 shows a typical POU RO installation. 
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Exhibit 3.7: Typical POU RO Installation  

To Separate Tap

Particulate
Pre-filter GAC Pre-filter RO Membrane Post-Treatment

GAC Filter

To Waste

Storage Tank

UV Disinfection
(optional)

Note: A particulate pre-filter is typically
used to remove particles and extend the
life of the GAC cartridges and RO
membrane.  A GAC pre-filter is typically
used to remove chlorine, which can
damage some types of RO membranes.
A post-treatment GAC filter is typically
installed to improve taste and odor.  Due
to the low production rate of most POU RO
units, a storage tank is needed to store
treated water and provide adequate water
at the tap.  UV disinfection is optional.  All
treatment units would typically be placed
under the kitchen sink.

Inflow

Flow
meter

 
 
3.2.2 POU or POE Technologies—GAC for SOCs  
 
 POU and POE GAC are both potentially useful for small system applications for removal of 
SOCs.   The capacity of GAC to adsorb SOCs varies, depending on the chemical properties of the SOCs.   
GAC has the added benefit of improving aesthetics (taste, odor, and color) of the water and is sometimes 
included in POU or POE applications for improved aesthetics.  GAC unit performance and bed life 
depend on the amount of GAC used in the device, presence of co-occurring SOCs, other raw water 
parameters (e.g., pH) and the nature of the contaminants being removed. 
 
  In addition, GAC media are prone to microbial colonization (heterotrophic bacteria) on the GAC 
media.  Some form of HPC monitoring and/or disinfection should be considered when using POU GAC 
and when using POE GAC, as mentioned in 40 CFR 141.100(d)(2). 
 
 POU GAC is listed as an SSCT for all regulated SOCs.  POE GAC for SOC removal has been 
identified by EPA to receive further investigation.  Exhibit 3.8 shows a typical POU GAC installation.  A 
typical POE GAC installation is shown in Exhibit 3.10 in Section 3.4. 
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Exhibit 3.8:  Typical POU GAC Installation  

Particulate
Pre-filter

GAC
Cartridge

To Separate
Tap

UV Disinfection
(optional)

Note: A particulate pre-filter is
typically used to remove particles
and extend the life of GAC
cartridges.  UV disinfection may be
needed due to GAC media’s
susceptibility to heterotrophic
bacterial growth.  All treatment units
would typically be placed under the
kitchen sink.

Inflow

Flow
meter

 
 
3.2.3 POE Technologies—VOCs and Radon  
 
 Due to the volatile nature of both VOCs and radon, many of the same concerns apply to both 
contaminants.  Although not explicitly prohibited in SDWA or by rule, POU treatment devices should not 
be used to treat for radon or for most VOCs, including total trihalomethanes (TTHM) for compliance 
purposes, since these devices do not provide adequate protection against inhalation or contact exposure to 
these contaminants at untreated taps (e.g., showerheads).  Therefore, POU technologies are not considered 
for compliance technology listing even though many POU units have been certified for VOC reduction 
and a few for radon reduction.  They have also been used by some consumers for further reducing the risk 
from at least the drinking water portion. 
 
 

Aeration 
 
 Air stripping technologies such as shallow tray aeration and diffused bubble aeration (DBA) have 
been used in POE systems to remove VOCs from ground water (NRC, 1997).  Similar to other aeration 
technologies, these systems rely on mass transfer to remove VOCs from water.  While POE aeration is 
technically feasible, it is not commonly used for water systems and may not be as cost- effective as 
centralized aeration systems.  Therefore, POE aeration has not yet been identified by EPA as an SSCT for 
VOCs.  In addition, POE aeration was not identified in the proposed Radon Rule since it was not 
determined to be cost-effective.   
 
 The presence of high levels of iron or manganese can cause fouling of POE aeration units.  The 
oxygen in the air bubbling through the water can oxidize the iron and manganese in the water and cause it 
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to precipitate.  Therefore, preoxidation and pre-filtration may be needed to remove iron and manganese 
and prevent fouling.  In addition, UV disinfection may be necessary after as aeration devices are prone to 
bacterial and algal growth. 
 
 The potential for off-gas emissions from POE units is more likely to be a problem because these 
POE units would be located near homes.  Off-gases may have to be treated using a scrubber, thereby 
increasing the complexity and the cost of the aeration units.  Also, there is the potential for water quality 
deterioration from oxidized inorganics and instability resulting in corrosion and biological growth in the 
aeration device.  Post-treatment disinfection may be needed with POE aeration units. For these reasons, 
this type of technology may be more appropriate for institutions that have adequate maintenance 
capabilities, rather than for homeowners.  Exhibit 3.9 shows a typical POE aeration installation. 
 
 

Exhibit 3.9:  Typical POE Aeration Installation  
 

Shallow Tray
or

DBA Unit

Ventilation
Piping to

Atmosphere

Particulate
Pre-filter

Repressurization
Pump

UV Disinfection
(Optional)

Inflow

To House

Pressure
Tank

Note: Pre-filtration may be needed to
remove iron and manganese and to
prevent fouling.

 
 

 
GAC 

 
 
POE GAC has been identified in the proposed Radon Rule as an SSCT.  This technology was determined 
to be a cost-effective and feasible treatment option for small systems.  Proper disposal of GAC media 
should be evaluated since the spent media will contain radionuclides.  Exhibit 3.10 shows a typical POE 
GAC installation. Note that the Exhibit is only suggesting vessel bypass and not raw water bypass. This 
would only happen when media in either column is being replaced. 
 
 As discussed in Section 3.3, natural organic matter and co-occurring VOCs or SOCs can reduce 
the efficiency of GAC.  The pH of the water and the presence of iron, manganese, and calcium salts can 
affect the adsorption ability of the GAC media.  In addition, GAC media are prone to microbial 
colonization (heterotrophic bacteria) on the GAC media.  Some form of HPC monitoring and/or 
disinfection should be considered when using POU GAC and when using POE GAC, as mentioned in 40 
CFR 141.100(d)(2). 
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Exhibit 3.10:  Typical POE GAC Installation  

Inflow
To House

Particulate
Pre-filter

Post-Treatment
UV Disinfection

GAC Vessel 1
Lead Column

GAC Vessel  2
Lag Column

Vessel 1 Bypass Vessel 2 Bypass

Note: A particulate pre-filter is typically used to remove particles and extend the life of the GAC media.  The GAC vessels are
typically installed in series as a safety measure, with the first vessel functioning as a roughing unit and second vessel functioning
as a finishing unit.  A storage tank may be needed to store treated water and provide adequate water at the tap.  UV
disinfection is needed due to GAC media’s susceptibility to heterotrophic bacterial growth.

Storage Tank
(Optional)

Sampling Taps

Flow
meter

 
 
 
3.3 Microbial Contaminants  
 
 SDWA (Section 1412(b)(4)(E)(ii)) states that POU devices cannot be listed as a compliance 
technology for any MCL or treatment technique requirement for a microbial contaminant or an indicator 
of a microbial contaminant.  
 
 SDWA does not exclude POE devices to be used to achieve compliance with microbial 
contaminant regulations or an indicator of a microbial contaminant.  Several questions regarding 
disinfection require resolution before POE disinfection units, such as UV or ozonation, may be considered 
a viable option.  As a result, EPA has not yet listed any POE device for microbial contaminant removal.  
If POE devices were used for a microbial contaminant or an indicator of a microbial contaminant, it 
would be necessary to determine a suitable degree and frequency of monitoring finished water quality to 
ensure health protection. Frequent monitoring needs could render POE devices impractical as a 
compliance technology for a microbial contaminant or an indicator of a microbial contaminant.  Therefore 
systems should evaluate the cost effectiveness of centralized treatment in comparison with POE devices.  
In some systems, such as those serving large irrigated farms with worker housing, there may be cost 
savings associated with the POE disinfection option. 
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4.   Cost Considerations and Benefits of a POU or POE Treatment Strategy  
 

 
 
 Implementing a POU or POE treatment 
strategy may be substantially less expensive than 
building, expanding, or upgrading a central treatment 
plant since only a portion of water used in the 
household is treated to a higher level.  Systems 
should understand both capital and O&M costs 
associated with a device and factors that impact costs.  
 
 When a system determines that a POU/POE treatment device can adequately address site-specific 
factors and can comply with all State, local, and Federal regulations, (see Chapters 5 and 6) the system 
should then develop a cost estimate.  The system should seek assistance from a professional when 
developing the estimate.  The goal of the cost estimate is to determine if the POU or POE treatment 
strategy selected for consideration would be economically feasible in a full-scale application when 
compared to other alternatives.  
 
 When developing an estimate, systems should obtain capital costs and O&M costs.  All the 
considerations listed in this chapter and Chapters 2, 5 and 6 should be evaluated.  However, O&M costs 
associated with inspection, maintenance, and monitoring POU or POE devices may be difficult to 
determine.  Systems should contact several vendors when seeking to purchase or lease POU or POE units 
to request references and replacement part costs from each vendor.  Systems should also keep in mind that 
higher maintenance and monitoring costs may offset initial reduction in capital expenditures.  In other 
words, the lowest bid may not necessarily be the cheapest option for a system if higher O&M costs are 
incurred.  
 
 Capital costs are affected by the following: 
 

• Purchase costs.  Purchase costs can be influenced by device configuration, ANSI/NSF 
certification, device production rate, volume discount rates, post-device disinfection, 
alarms, meters, and life of the unit. 

  
• Installation costs.  Installation costs can vary significantly depending on the type of 

POU/POE unit, complexity of the unit, and size of the unit.  Some devices, such as POU 
RO or POE IX devices that regenerate automatically, require that a waste discharge line 
be installed that could affect costs.  Also, POU devices installed under a sink may require 
additional carpentry work for the POU device to fit under the sink.  Some systems may 
also elect to have a licensed plumber or other professional install the device, which would 
further affect installation costs. 

 
• Number of taps being treated.  If the system decides to install POU devices at multiple 

taps within each household (such as at the kitchen and bathroom sinks), then the capital 
costs will increase since more devices will need to be purchased.  

 
• Engineering analysis or preliminary study.  The system should acquire a professional to 

assist the system with evaluating all alternatives and determining if a POU/POE treatment 
strategy is the most cost-effective alternative.     

 

For further information on costs, refer to Cost 
Evaluation of Point-of-Use and Point-of-
Entry Treatment Units for Small Systems 
from EPA, which should be available during 
the 2nd half of 2006.   
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• Permitting costs.  The system may incur costs for permitting of the POU/POE treatment 
strategy.  For instance, some States require an engineering review and approval of any 
treatment installed at a public water system and a fee is usually assessed by the State for 
this review. 

 
• Pilot testing.  In some instances, the system may elect or may be required to conduct a 

pilot study to verify the selected POU or POE device will adequately treat the water.  A 
professional is usually needed to assist the system with establishing the pilot test 
protocol, overseeing the pilot test, taking samples to verify level of treatment (resulting in 
laboratory analysis costs), and developing a report that presents the pilot test results.   

 
• Legal costs.  The system may need to obtain legal assistance to develop access 

agreements that will grant system personnel, or an individual under contract with the 
system, legal access to all POU or POE devices for maintenance and monitoring. 

 
• Public education.  The system should invest in public education prior to installation of a 

POU or POE device.  The system should educate its customers about POU/POE devices, 
how the devices work, required maintenance and monitoring, and the need for someone 
to have access to the device to perform required maintenance and monitoring. 

 
 O&M costs will be affected by the following: 
 

• Maintenance frequency.  The maintenance frequency will depend on site-specific 
conditions and should be established through a pilot test study.  Maintenance will include 
replacement components (such as replacement cartridges) and labor.  Labor costs 
typically consist of system personnel (a certified operator and clerical staff) or an 
individual under contract with the system to perform maintenance.  Labor will include 
making the arrangements for the maintenance call and performing the maintenance call.  
A device that requires frequent maintenance visits may result in substantial O&M costs. 
For additional information on maintenance frequencies and associated costs, consult 
Chapter 6 of the EPA/AWWARF study, “POU/POE Implementation Feasibility Study 
for Arsenic Treatment.” 

 
• Emergency maintenance contingencies.  The calculation of maintenance costs should also 

take into account unanticipated service calls to address leaks and other repairs.  Service 
calls attended by the local vendor/representative are often charged by the hour (traveling 
time and repair time) and can represent an additional expense to the POU unit owner. 

 
• Monitoring frequency.  Monitoring costs consist of laboratory analyses costs and labor.  

Labor costs typically consist of system personnel (a certified operator and clerical staff) 
or an individual under contract with the system to perform monitoring.  Labor will 
include making the arrangements for the monitoring visit and taking the water sample.  A 
device that requires frequent monitoring may result in substantial O&M costs.  

 
• Residual disposal.  In some instances, the system may have to develop a new waste 

disposal system to accept the waste from devices, such as RO devices or IX devices that 
regenerate automatically.  The system will probably experience ongoing costs for the 
O&M of the waste disposal system.  
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• Public education.  The system should provide continued public education to customers 
and have someone available to answer questions.  Also, the system should educate new 
customers on the POU/POE devices.    

 
• Insurance costs.  The system may need to obtain additional insurance to cover itself and 

employees since POU/POE devices are installed inside a private residence.  The system 
should have adequate coverage in the event personal property is damaged (such as a 
POU/POE device that leaks and damages flooring).    

 
 Refer to Chapters 5 and 6 for more information on factors influencing POU/POE costs.   
 
 The system should consult a professional to assist the system with identifying alternatives, 
developing costs, and device selection. Leasing POU units could also significantly influence both capital 
and O&M costs. Under a purchase arrangement, the water system is responsible for capital and O&M, as 
well as for monitoring and repair costs to keep all the units operating properly.  Under a lease 
arrangement, on the other hand, the system pays a fixed lease price to the vendor who then becomes 
responsible for all the above services.  Thus, purchasing is likely to result in higher costs initially for 
capital expenditures. But under a leasing arrangement, the monthly payments would likely exceed 
operating, replacement and repair costs ordinarily associated with a treatment system that was purchased.  
The systems should therefore evaluate each option by estimating total costs over a considerable period of 
time, such as the expected lifetime of the units.  Some sources of funding may be available to small 
systems attempting to achieve compliance with the NPDWRs by implementing a POU or POE strategy.  
Refer to Appendix B for more information on funding sources. 
 
 The cost findings for POU and POE devices compared to centralized treatment are discussed in 
Cost Evaluation of Point-of-Use and Point-of-Entry Treatment Units for Small Systems, which should be 
available from EPA during the second half of 2006.  The POU and POE devices examined in the cost 
document are only those certified under ANSI/NSF Standards 44, 53, or 58 (see Section 5.7 for more 
information on ANSI/NSF Standards).  
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Exhibit 5.1 (continued) 
 

State  10. Info. on system currently 
using POEs for compliance 
purposes 

11. Experience/policies re. to WQ degradation 
due to membrane fouling, microbial 
degradation, loss of adsorptive capacity, other? 

12. For communities using POU systems, 
estimate % that discharge wastewater to sewer, 
and % that discharge to septic systems 

13. Concerns regarding 
wastewater from RO 
POUs and its disposal? 

14. Attitude & perceptions of 
consumers in community where 
systems have been installed? 

Alaska Not available Not available Not available  Yes, will be a concern  Not available 
Arizona Not available No answer provided  Not available  Not available  Good 
California Not available Not available Not available None identified Excellent, not clear if attitude will 

remain as positive once study is 
over & water system takes over 

Delaware Not available Not available Not available  No No answer provided 
Florida  None used None identified Not available  None identified  Not available 
Idaho Not available None identified 100% septic systems  Yes  Average, unknown 
Illinois None so far, but have several 

GW supplies <500 that will 
use IEx for radium removal 

Not available Not available No answer provided  No answer provided 

Indiana  None Not available None No answer provided Unknown 
Kansas  No answer provided No answer provided 100% septic systems  No Too early to tell 
Maine  Not available No answer provided No answer provided No answer provided No answer provided 
Massachusetts Not available Not available Not available Yes, brine disp regulated  No answer provided 
Michigan No answer provided No answer provided  No answer provided No answer provided No answer provided 
Missouri Not available No known problems  Not known  Not available  Excellent 
Nevada  No answer provided No answer provided  No answer provided No answer provided  Unknown 
New York Limited use of POEs for SW 

& GW w/ VOCs & private 
wells 

Yes - all, extensive experience w/ use of POEs for 
VOCs at wells 

Not known None in place at PWSs Good, average 

North Dakota No answer provided No answer provided No answer provided No answer provided No answer provided 
Pennsylvania Small GW systems using UV 

POEs for disinfection 
No answer provided No answer provided No answer provided Unknown 

Rhode Island No answer provided  No answer provided  No answer provided  No answer provided  No answer provided 
S. Carolina No answer provided  No answer provided  No answer provided  No answer provided  No answer provided 
Utah Not available  No answer provided  Not available  Not available  Unknown 
Vermont  Not available  No answer provided  No answer provided  Yes, would be regulated & 

be a problem for leachfields  
No answer provided 

Virginia No answer provided No answer provided No answer provided No answer provided No answer provided 
Washington   Not aware of any, some POEs 

may be used for single 
connection systems   

Membrane fouling, policy requiring alarms under 
development   

100% septic systems   None. Small amount of 
WW,all on septic systems   

Unknown 

Wisconsin Small non-community GW 
systems for TCR compliance 

No Not available Yes Unknown 

Reprinted with permission. Copyright AwwaRF 2005. 
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Exhibit 5.1 (continued) 
 

State 15. Who is responsible for O&M of 
POU/POE devices? 

16. What % of POU/POEs 
comply with SDWA MCLs? 

17. What % of POU/POEs meet 
monitoring requirements? 

18. Planned or proposed activities for SDWA 
compliance using POU/POE systems? 

19. Related local or county 
regulations in state and 
contacts? 

Alaska  Not available Not available  Not available  Compliance & PH protection for As, 
radionuclides, nitrates 

Not available 

Arizona Utility or 3rd party contractor Not available  Not available  Currently monitoring 2 POU pilot projects No 
California  Equipment vendor (for pilot study) Not available  Not available  Only to advise small WSs of this potential option 

for achieving compliance 
No 

Delaware Utility >90% >90% Waiting on EPA guidance Not available 
Florida Not available Not available  Not available  None Not available 
Idaho Utility, 3rd party contractor, equipment 

vendor 
Not available  Not available  None planned, awaiting further experience & 

interest 
No answer provided 

Illinois Not available Not available  Not available  Radionuclides using POE, may expand to other 
MCLs as experience is gained 

No answer provided 

Indiana Not available  Not available  Not available  None, unless for emergencies  None 
Kansas City contract w/ vendor  No answer No answer None at present  Not aware of any 
Maine No answer provided  No answer No answer Under consideration for As  Not aware of any 
Massachusetts No answer provided  No answer No answer Developing guidance to det. DEP acceptance of 

POU/POEs 
None 

Michigan No answer provided No answer No answer May allow for contaminants reg. by Fed rule, but 
not microbials 

No answer provided 

Missouri Utility >90% >90% May allow POU/POEs in existing PWs on case 
by case basis 

Not available 

Nevada No answer provided No answer No answer Subject to reg. development No 
New York Utility (resp.), 3rd party contr. 

(manage) 
>90% >90% Will provide guidance on use of POEs by PWs State regs - WQ treatment 

districts, private well guidance for 
activated carbon units 

North Dakota No answer provided  No answer  No answer  Will review apps to use POU & POEs on a case 
by case basis 

None 

Pennsylvania  Utility  >90%(POE) >90%(POE)  None at this time  Not known 
Rhode Island POE-water supplier, no POUs allowed No answer  No answer  No answer provided  None 
S. Carolina  No answer provided  No answer  No answer  No answer provided No answer provided 
Utah No answer provided  No answer  No answer  None for now None 
Vermont  No answer provided  No answer  No answer  None None 
Virginia  No answer provided  No answer  No answer  Considering policy that allows devices if utility 

owns & maintains 
No answer provided 

Washington 50% utility, 50% 3rd party contractor >90% No answer  Policy being developed - only allows devices in 
non-community, POU only for chronic contam, 
POE acute & chronic 

Local plumbing codes? 

Wisconsin 3rd party contractor; equipment vendor >90% 75-90%  One system (>3300) investigating POE for 
radionuclide compliance 

POE only allowed for non- 
community systems 

Reprinted with permission. Copyright AwwaRF 2005. 
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5.2 Pilot Testing  

 
 The system should conduct extensive field or pilot testing of all potential treatment units prior to 
installation to ensure their effectiveness in reducing contaminant concentration(s) based on system- 
specific conditions.  In fact, if the system uses a POE device, some form of field testing is required under 
40 CFR Section 141.100.  If POU or POE devices are used under a variance or exemption, 40 CFR 
Section 142.62(h) also requires field testing.  The need for pilot testing is strongly supported by the 
experience of other systems that have installed POU and POE treatment devices as part of a compliance 
strategy.  Several systems found that the treatment devices they had initially planned to install did not 
operate properly (i.e., did not adequately reduce the concentration of the contaminant of concern in 
finished water) due to the presence of co-contaminants present in raw water supplies.  As a result of prior 
testing, these systems installed appropriate units, avoiding unnecessary costs, and were able to achieve 
better levels of contaminant removal. 
 
 The first step in pilot testing is to develop a test protocol with assistance from the State.  
Equipment vendors may be a valuable additional resource in this process and should be consulted.  It is 
also possible that the equipment vendor may loan the device to the system during the pilot test.  The pilot 
test protocol should discuss the following: 
 
 1.  Length of the pilot test.  Pilot testing should be conducted for an adequate period of 

time to enable analysis of treatment efficacy in light of seasonal variations in water 
quality.  However, if an extended testing period is not feasible, units should be tested for 
a period of at least two months to ensure consistent removal of the contaminant(s) of 
concern.  For devices using adsorptive and ion exchange media, an important part of the 
pilot test is to determine the run-length of media between replacement, which may not be 
realized in a two-month pilot test. If seasonal variations are known to be minimal, an 
accelerated pilot test may be conducted to ensure consistent removal of the 
contaminant(s) of concern and establish the run-length of an adsorptive device.  For POU 
RO devices, a steady state of removal of the contaminant of concern should be 
demonstrated for at least a month of operation.  Regardless of seasonal variations, 
systems should always be guided by state requirements for pilot testing. 

 
 2.  Parameters to be monitored.  In addition to the contaminant(s) of concern, other 

parameters, such as heterotrophic bacteria, may need to be monitored during the pilot 
test.  In the case of RO, total dissolved solids (TDS) are typically monitored since 

     40 CFR Section 141.100(d) states that effective technology must be 
properly applied under a plan approved by the State for POE. The State must require adequate 
certification of performance, field testing, and if not included in the certification process, a 
rigorous engineering design review of the POE devices.   
 
40 CFR Sections 142.62(h)(3) and (4) have similar requirements as in 40 CFR Section 
141.100(d) except that they apply to both POU and POE devices used under a variance or an 
exemption for inorganics, organics, and radionuclides. 
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• Standard 55: Ultraviolet Microbiological Water Treatment Systems; 
 
• Standard 58: Reverse Osmosis Drinking Water Treatment Systems; and, 
 
• Standard 62: Drinking Water Distillation Systems. 

 
 These standards currently do not address all regulated contaminants and are regularly updated to 
include additional contaminants.  For instance, arsenic was recently added to Standards 53 and 58.  To 
obtain current information on the standards, contact NSF International at www.nsf.org or call 
877-867-3435.   To obtain current lists of certified devices, contact any and all of the ANSI-accredited 
certification organizations that maintain a current list of only those devices certified by each of their 
organizations:   
 

• NSF International at www.nsf.org/Certified/DWTU or 877-867-3435 
• Water Quality Association at www.wqa.org or 630-505-0160 
• Underwriters Laboratories at www.ul.com or 877-854-3577 
• CSA International at www.csa-international.org or 866-797-4272 

 
 If a system plans to install a treatment device covered by one of the above six standards, the 
system must make sure that the product selected has been independently certified according to ANSI/NSF 
standards by one of the ANSI-accredited certifiers. 
 
 If the existing ANSI/NSF standards do not address a particular treatment device or contaminant, 
States should utilize manufacturers’ substantiations of products’ performances, results from pilot tests 
conducted by other systems or applications, and on-site testing by the system considering the POU or 
POE device.  The State may also wish to (and in some cases, must) request that the system conduct a 
rigorous engineering analysis of the device and document its performance (see Section 5.2). 
 
 
5.8 Access  
 

  

 
 
 Federal requirements place the responsibility with the system, or a contractor hired by the system, 
to have access to the POU or POE devices for installation, maintenance and monitoring.  Depending on 
the monitoring and maintenance schedule for the device, access could be required once a year, four times 
a year, during emergencies, or some other frequency.  Local regulations may pose a challenge to the 
implementation of a POU or POE compliance strategy.  For example, water system staff may not have the 
legal authority to enter private dwellings.  As a result, the water system may need to convince its local 
government to pass an ordinance ensuring water system staff access to POU and POE treatment units to  
 
 

SDWA states that POU and POE units must be owned, 
controlled, and maintained by the PWS or a contractor hired by 
the PWS to ensure proper operation and maintenance of the 
devices and compliance with MCLs.  40 CFR Section 141.100 
and 142.62 both state that the system must adequately maintain 
and monitor the POU and POE devices such that all consumers 
are protected.   
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conduct maintenance and sampling activities.  One system addressed this challenge in a different manner 
by requiring all homeowners in the service community to sign agreements explicitly providing water 
system staff with access to their homes for the purpose of conducting necessary maintenance and 
sampling activities.  Appendix C contains sample ordinance language and Appendix D contains a sample 
access agreement that systems may find useful for obtaining access.  Water systems should use these as a 
guide, but also seek legal counsel at the local level. 
 
 Establishing and maintaining good public relations with customers and providing continuing 
education may aide in a customer’s willingness to work with systems to ensure proper access (see Section 
6.1 for more information on public education). 
 
 
 
 
 
 
 
 
5.9 Disposal  
 
 Systems should identify residuals that will be generated by the POU or POE device.  The State 
and other appropriate entities, such as publicly owned treatment works (POTWs),  should be consulted on 
how to properly dispose of the generated residuals and what permits, if any, are needed.  The handling 
and disposal of residuals may result in substantial costs and may make the selected POU or POE option 
not the most cost-effective option.  
 

 
 
The residuals that can be generated by the POU or POE devices are: 
 
 ▪ Solid residuals, such as spent cartridges, media, resin, membranes, bulbs, and filters that 

require disposal at the end of their useful life.  Disposal may occur several times a year or 
less frequently. 

 
 ▪ Liquid waste streams will be generated by POU RO systems and POE IX, GAC, and 

adsorptive media systems if backwashed or regenerated.  POU RO units produce a waste 
brine which is characterized by high contaminant concentrations.  Backwashing and 
regeneration, required for proper operation of most POE IX, GAC, and adsorptive media 
treatment devices, will also result in the generation of intermittent liquid waste.  

 

Relevant Case Studies: 7.1.2, 7.3.1, and 7.6.3 

If a water system plans on disposing of the residuals in a landfill or 
discharging the residuals to a surface water body, POTW, or underground 
injection well, it must adhere to Federal requirements, such as in the Clean 
Water Act or the Safe Drinking Water Act,  and/or applicable state 
regulations.  However, residuals generated by the POU or POE devices 
installed in residences are considered household waste and are exempt from 
being regulated as hazardous waste under the Resource Conservation and 
Recovery Act (RCRA).
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 The quantity and characteristics of the residuals will vary based on the treatment technology used, 
contaminant(s) being removed, source water characteristics, and other site-specific operational conditions.  
In order to properly assess the quantity and quality of the residuals, pilot testing should be done. 
 
 Because the residuals generated by POU and POE units installed in residences are collected from 
individual households, these wastes are exempt from Federal regulations as hazardous wastes under 
RCRA.  However, State regulations and each State’s implementation of Federal regulations can vary.  
Solid residuals produced by these treatment systems often can be disposed of like normal household 
waste, delivered to a local landfill or regenerated.  Liquid residuals may usually be discharged to POTWs 
(upon approval from the POTW), on-site septic systems (may require a permit from the State or local 
agency), or dry wells (may require a permit).  In the case of liquid residuals, POTWs may issue their own 
limits for the discharge of certain contaminants, such as copper and TDS.  However, waste that contains 
high concentrations of certain contaminants may require special handling and disposal.  
 
 POU and POE devices installed in commercial or business establishments may also be exempt 
from RCRA if the quantity of waste generated is considered small (defined in 40 CFR Section 261.5 as 
generating no more than 100 kilograms of hazardous waste in that month).  For these types of 
installations, the system should contact the appropriate State or local regulatory personnel to assess proper 
classification and disposal of waste. 
 
 
 
 
 
 
 

Relevant Case Studies: 7.1.2, 7.1.3, 7.3.1, 7.3.3, 7.3.4, and 7.6.3 
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 5.10 Monitoring and Maintenance  
 

 
 In addition to required entry point and distribution system monitoring, the system will need to 
monitor the POU or POE devices.  Monitoring of POU and POE devices should be conducted in a manner 
to substantiate the device performance and compliance with MCLs.  The system must have a monitoring 
plan approved by the State for POU treatment strategies used under a variance or an exemption and for all 
POE treatment strategies.  The goal of the monitoring plan should be to ensure coverage that will quickly 
identify units that are not providing an adequate level of protection to customers.  Results of the pilot 
study should be used to develop the monitoring schedule. 
 
 Systems should contact the State or other appropriate regulatory agency to develop an approved 
compliance monitoring schedule.  Also, States may have specific monitoring requirements depending on 
the particular situation.  For instance, the Wisconsin Department of Natural Resources (DNR) has specific 
criteria for systems considering POE for radium.  The system must monitor each device annually for 
radium and each device must be inspected monthly.   
 
 Many monitoring scenarios are possible.  For instance, the system may consider monitoring every 
POU or POE device during the first year of operation and then modifying the monitoring frequency based 
on device performance during this first year.  If sample results from each household indicate all units are 
properly functioning, a reduced monitoring frequency could be implemented.  The monitoring frequency 
could be reduced to once every three years such that one-third of all units would be sampled each year for 
the contaminant(s) on a rotating basis.  For acute contaminants (e.g., nitrate), the regulatory agency 
should not allow reduced monitoring.  Monitoring will affect costs, and the system should fully 
understand monitoring frequency requirements when considering POU or POE devices.   
 

SDWA states that POU and POE units must be owned, controlled, and 
maintained by the PWS or by a contractor hired by the PWS to ensure 
proper operation and maintenance of the devices and compliance with 
MCLs.   

 
40 CFR Section 141.100 states that the PWS must develop and obtain State approval for a 
monitoring plan before POE devices are installed for compliance.  Under the plan approved by 
the State, POE devices must provide health protection equivalent to central water treatment.  
“Equivalent” means that the water will meet all NPDWRs and will be of acceptable quality 
similar to water distributed by a well-operated central treatment plant.  In addition to the VOCs, 
monitoring must include physical measurements and observations such as total flow treated and 
mechanical condition of the treatment equipment.  All consumers shall be protected through 
proper installation, maintenance, and monitoring.  Every building connected to the system must 
have a POE device installed, maintained, and adequately monitored. 
 
40 CFR Section 142.62(h) states that before the POU or POE devices are installed under an 
exemption or a variance for inorganics, organics, or radionuclides, the PWS must obtain the 
approval of a monitoring plan which ensures that the devices provide health protection 
equivalent to that provided by central water treatment.  The State must be assured that buildings 
connected to the system have sufficient POU or POE devices that are properly installed, 
maintained, and monitored such that all consumers will be protected.
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 POU and POE monitoring may be augmented through the use of commercially available field 
testing kits, electrical conductivity meters (only appropriate for evaluation of RO operation), and water 
hardness testing (to evaluate the effectiveness of CX in removing radium and barium), which can be used 
to quickly and cheaply spot-check water quality on-site during routine maintenance visits.  The use of 
field test kits or surrogates can reduce the cost of monitoring when compared to using certified 
laboratories for all analyzed contaminants.  The system should verify with the State if the use of 
monitoring results obtained through methods other than certified laboratories is acceptable.  For instance, 
Wisconsin DNR allows the use of surrogates for POE radium devices.  Also, many field test kits exist that 
have different levels of detection and reporting accuracy. Note that test kits may not be available for all 
regulated contaminants, such as radionuclides.   Appendix E contains a monitoring form that systems can 
use to track the monitoring of POU and POE devices. 
 
 POU and POE devices must be owned, controlled and maintained by the PWS.  The PWS can 
contract maintenance activities if the PWS finds it advantageous.  The system should maintain a detailed 
maintenance log for each individual POU or POE device.  Maintenance can consist of: 
 
 ▪ Tracking flows.  When POE devices are used, total flow treated must be tracked (40 

CFR Section 141.100).  The media run lengths (or in case of POU RO, its membrane life) 
of POU or POE devices may be rated as total flow treated,  and flow values may be the 
factor used to replace a media cartridge or membrane.  Not all POU and POE devices are 
equipped with flow meters and may be an additional cost to the system. 

 
 ▪ Replacing parts.  As part of the monitoring schedule, the State may require that the 

system replace cartridges or media on a regular basis, such as semi-annually or other 
frequency.  A replacement schedule should be developed that ensures continued 
production of safe drinking water.    

 
 ▪ Visual check of mechanical condition.  The PWS or contractor should inspect all 

components of the POU and POE device and replace or repair any parts as necessary in 
addition to routine replacement.  Signs of leaking equipment should be remedied and 
noted on the maintenance log.  Under a POE strategy, monitoring must include 
observations of the mechanical condition of the treatment device (40 CFR Section 
141.100). 

 
Appendix F contains a template systems may use to track maintenance on POU or POE devices. 
 
 To ensure the safety of the customers, systems should build a substantial safety factor into the 
maintenance schedule.  ANSI/NSF drinking water treatment unit standards require a 20 percent margin of 
safety for systems with performance indication devices and 100 percent capacity margins for systems 
without performance indication devices.  The ANSI/NSF POU/POE standards also require testing and 
substantiation of the accuracy and reliability of products’ performance indication devices.   An aggressive 
maintenance schedule will also help water system staff head off small problems (e.g., leaks), before they 
become large ones (e.g., damaged floors or burst pipes) and will build up customer confidence.  Exhibit 
3.4 of this document lists O&M activities associated with POU and POE devices. 
 
 A proactive maintenance schedule that includes replacement of key components prior to their 
scheduled replacement time may allow for a reduced monitoring schedule.  Again, the replacement 
frequency should be substantiated by the pilot study.  The system will need to fully consider the trade-off 
in costs associated with more frequent monitoring versus a higher replacement frequency.  It may be more 
economical to monitor frequently and reduce replacement.  
 


