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H20NERO

CLEANWATERSOLUTIONS

( Chemistry, Health and Environment Laboratory)

mnY THE STANDARDS INSTITUTION OF ISRAEL

Test Report No. 7112210764

Details of order:
'The test was ordered by: TipaTech 2015 LTD. For Baruch Ziser
Address + Kibbutz Yasur Tel: 073-2680413
ate of order : 13/1072021

Description of sample:
ilter line marked as followed: "Lots"”

The product is represented on the image:

Sampling information:

Date of receipt of the sample: 12/10/2021
Sampled by: Representative of the Povider,
Number of items: |

Nature of the tesi: Test according to customer requirements
Determnation of Uranium (U) and Thonum (Th) in water that are entering and exiting the filter

by ICP-MS, according to customer requirements and according to quotation EU-21042.

Mooy besdonty mrai | | vefer only to the item tested

Results:
Complete elaboration of the results found on the next page of this document.

The labaratory is recognized by Ministry of Health.
The ongmal Test Certificate was approved by:

Name: Alex Elman
Position:  Head of the Engineering unit on: 177102021

I confirm that this is a true translation of the Hebrew original. Only the original test certificate is authentic.
The name of the approver: Ella Palatnik Position: Senior Engineer

adas Pz

: [ B e e
CRERITED
Date: 21/10/2021
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Chemistry, Food and Water Branch, 42 Chaim Levanon 81, Tel Aviv 6397701 Israel.

Tel: 872-3-6465138, Fax: 972-3-6465036, E-mail: for food: food @sii.org.il, for wine; wine @sii.on
contact materials: fem@sii.org.il, for water: water @sii.org.il, www.sil.org.il




( Chemistry, Health and Environment Laboratory)

MY THE STANDARDS INSTITUTION OF ISRAEL
H20NERO

CLEANWATERSOLUTIONS

Test Report No. 7112210764

Test Results:

Result Test method
Property Tested {Th) Thorium, {U) Uranium,
p/l pe/l
Method Quantification Limit 1 1 SOP 220.5002
Water on entry point of filter 13 14 (Determination of elements by

ICP-MS) based on AWWA
SM3125

Water on exit point of filter 10 11

-End of document -

Page 2 of 2 pages

Chemistry, Food and Water Branch, 42 Chaim Levanon St, Tel Aviy 6997701 |
Tel: 972-3-6465138, Fax: 872-3-6465036, E-mall: for food: food@sil.org.il, for wine: wine @sii
contact malerials: fom@sii.org.il, for waler: waler @ sii.org.il, www.sii.org.il




X Raiffeisen Laborservice

Raiffeisen Rhein-Ahr-Eifel Handelsgesalischaft mbH
Raiffeisen-Laborservice
Ulmenstr. 4
54597 Ormont
: Dr. Diana Finken

- - T » -‘ 4
Faflemen-Laborservice, Ulmenstr. 4 54587 Ormonl Tel 06557/9203 38 (fir )

eMai: Diana
Micols R““D“'HzoN E Ro www.Raiffeisen-Laborservice de
Steingrubenweg 18/ A NWATERSOLUTIONS
B9155 Erbach Cemont, den 26.02 2021
> |Analyse-Nr.: w6787 |
Untersuchungsbefund der Wasserprobe

Bezeichnung: Trankwasser-Analyse
Probanahme: Leitung, die von siner Quelle gespeist wird, deren Wasser in 2 1107

MeBwerte Einheait Grenzwart Richtwerte Bourteilung fiir

Trinkwh/. 2018 Trankewassar Trinkewassar
|Physikalisch-chemische Parameter
Eingangstemperatur 6.9 T - -
|pH-Wert (bei 17,2°C) 7,51 85-95 >B5 schwach alkalisch
Redoxpotential (ORP) mv | kein Grenzwert
Leitfahigkeit bei 20 *C 734 pSiem 2500 2500 | unbedenklich
Trilbung 207 NTU 1.0 4.0 schvwach getriibt
Chemische Parameter (gelGste Stoffe)
Gasamtharte B 22,4 dH  |= 3,93 mmal Erdalkaliionen/Litsr hart
Saurekapazitat bis pH 4,3 memai ]
Hydrogencarbonat migh
Mitrat 438 mgil 50" 200 unbedenkiich
|Mitrit 0,020 mgh 05 unbedenklich
Ammonium 0.08 mig 0.5 3 unbedenklich
Sulfat 340 mgh 240 500 unbedenklich
Chiorid 187 mgh 250 250 unbedenklich
PQ: (Phosphat) < 0,05 mgh 6,7 15 unbedenklich
Ca (Caldum) 1249 mgl | kein Grenzwert 500 unbedenklich
K (Kalium) 08 mgl | kein Granzwert 250 unbedenkiich
Mg (Magnesium) 214 mgl | kein Grenzwert 250 unbedenklich
Na (Natriurm) 57 gl 200 ** 250 unbedenkliich
Sr (Strontium) 0.30 mgn | kein Grenzwert unbedenklich
Al {[Aluminium) 75 ugfl 200 200 unbedenklich
As (Arsen) <8 P 10 50 unbedenkich: < BG
B (Bor) 40 pgh 1000 2000 unbedenklich
Ba (Barium) 225 pgh 1000 2000 unbedenklich
Cd (Cadmium) <1 gl 3 20 unbedenkiich: < BG
Cr (Chrom}) <2 pght 50 100 unbedenilich: < BG
Cu (Kupfer) <2 pgl 2000 *** 2000 unbedenkiich
Fe (Eisen, geldst Fe"') 44 pgh 200 3000 unbedenkich_
Mn (Mangan) 0.5 pgh 50 2000 unbedenklich
Ni {Mickel) <2 pgh 20 50 unbedenkiich: < BG
Pb (Blei) 3 -l 10 100 unbedenklich: < BG
U (Uran) =3 pgt 10 10 unbedenkiich: < BG
Zn (Zink) 232 pgl 30040 = 5000 unbedenkich
S&te 1 von 3




H20NERO

CLEANWATERSOLUTIONS

X Raiffeisen Laborservice

Raiffeisen Rhein-Ahr-Eifel Handelsgesellschafl mbH
Raiffeisen-Laborservice
Ulmenstr, 4

54597 Ormont
Ansprechpartner: Dr. Diana Finken

Tel. 06557/9203 38 (fiir Riickfragen)

eMail: Diana.Finken@Raiffeisen-Laborservice.de

Rafleisen-|l aborsarvice, LUimenstr. 4 54587 Okmonl

Nicole Ruckgaber whnivi. Raiffeisen-Laborservicede
Steingrubenweg 10/1
B9155 Erbach Ormonl, den 26.02 2021

2 |analyse-Nr.: W 26787 |

Untersuchungsbefund der Wasserprobe

Bezeichmumng: Trénkwasser-Analyse
Probenahme: Leitung, die von einer Quelle gespeist wird, deren Wasser in 2 1107

MeRwerte Einhait Gronzwert Richtwerte Beurteilung filr

Trinkw!/. 2018 Trankewasser Trankewasser
Weitere chemische Paramater
ohne anomale
DOC (geioster arg. Kohlerstoff) 18 mgh Versindenung Ziek <30
O: (geléster Sauerstoff) mgl
CO: (Kohlendioxid) mgh -
Gesamt-Eisen (Fe™ + Fe™) pgh 200 3000
Gesannt—Mmgm gl 5D 2000
Mi:ruhiulnl_;ischa Parameter
Koloniezahl bei 22 *C 58 KBE/ml 100 1000 unbedenklich
Koloniezahl bei 36 “C a3 KBE/mi 100 1000 unbedenklich
Caoliforme Keime 200 KBE/100 m 0 10 unbrauchbar
Escherischia coli 0 KBE/100 ml 0 10 unbedenklich
Enterokokkan 0 KBENDD mi 0 10 unbedenklich
Sensorische Prilfung / Bemerkungen
AussehenFarbe Schwabepartikal
Bewertung anhand der gepriiften Parameter
Vorgaben d. Trinkw\/ erfilllt: nein Eignung als Poolwasser ja
Eignung als Trankewasser: nain Eignung als Aguarienwasser nain
Eignung als GieRwassar: eingeschrankl
< BG = Messwart kisiner als dis analytische Bestimmungsgrenze.

Die Trilbung ist erhSht. Wir empfehlen die Untersuchung von Gesamt-Eisen.

* Die WHO hat fir Kinder sinen Grerzwer! von 10 mg/Liter fesigeiegl. Richtwest fir Nitrat: 25 mgi

** Fir Sauglings st natriumanmes Wasses mil weniger als 20 mg NalLiter emplehlenswerl.

*** Die Empfshiung der Eurcpaischan Union liegt bei 100 pg CuiLiler fir SSuglinge.

*=5* Die Weilg i isation WHO hat fOr Zink enen Leitwerl von 3000 pgilier herausgegeben.

L o

Urnsere Analysemethoden finden See unler waw Raffeisen-L aborserace) Service/L) Anal aden.

¥

Zur Qualtatssicherung wuarden in der MeBreihe mehrere zedifizierte Referenzmaterialen mitgefahn.

Der Befund beziehl sich ausschlieflich auf den Prifgegenstand.

Dieser Befund dient rnur Threr persbnlichen Infe lion. Er kann réchl fir das Gesundbeilsamt, gutachberiche Nachweise
jurislische Aussnanderselzungen genulzl werden. Relfamalion werden nur innerhalb einer Frist von 2wei Wochen anedcannt.

Bitte kontaktieren Sie uns bei Fragen rum Qualititsmange| dieser Wasserprobe (gebdhrenfrei). 12227 €
Seite 2 von 3



X Raiffeisen Laborservice

Raiffeisen Rhein-Ahr-Eifel Handelsgesellschaft mbH

Raiffeisen-Laborservice
Ulmenstr. 4
54597 Ormont
Tel. DG557/9200 30 [fiir Rilckfragen)
eMail: Josed. Luxi raifeisenservice.de
Nicole Ruckgaber wrww . Raiffeisen-Laborservice.de
Steingrubenweg 1071
895155 Erbach Oirmont, den 26,02 20021
[Anatysere - wasTar |
Eignung als...
= = o
CLEANWATERSOLUTIONS & ﬁ a g = | B
Ihr g 3 3 £ E g
Parameter Einheit [MeBwert | E [ B | g | 4|8 | %
pH-Werl T.51 T 34414174
Leitfahigkeit |us 734 < T I O I ) L
Tribung [nTu 200 HEN [ o o[
Gesamtharte ~ dh 22,4
Carbonatharte/Hydrogencabonat * W /mgi
Sauerstoff gelost -
Nitrat = |ma AR 0
Nitrit [ 0,020 F & | e J
Ammonium [ 0,08 [ N R
Sulfat [man 34,0 AFAFEERE
Chlorid man 18,7 R ENERE
PO4 (Phosphat) [man < 0,05 I RED R EDE
Ca (Calcium) [man 240 T (T T
K {Kalium) mgn 08 ol T i J
(Mg (Magnesium) g 214 J 3 lalala J
Ma (Natrium) [mgn 57 gl Ll ella )l g
Sr (Strontium) [mgn 0,30 HEE N ERE
Al {Aluminium) [gn 7.5 1 F [ an sl J
As (Arsen) |‘._n:‘ul <8 il ) TR J
B (Bor) pal 4.0 d J J J i) J
Ba (Barium) 22,5 J J J J J J
Cd (Cadmium) ] < 1 Sl ol ] ajiala
Cr (Chrom) 1 <32 IR
Cu (Kupfer) 1 <2 gy el 3glala
Fe (Eisen) - 44 R ERE
Mn (Mangan) fugn 0,8 J ) I EE J
Ni (Nickel) bl <2 s sl ol alala
Pb (Blei) pgll <5 J J J J J d
U (Uran) [lgn =3 il E LoEll = 3
Zn (Zink) [an 23,2 AN ENER T
Koloniezahl bei 22 °C [kBEm 58 AFAEDEERE
Koloniezahl bei 36 *C [kBEimi a3 N T R
Coliforme Keime |[kBE100mi 20 EEN - |
Escherichia coli |KB-EWEUn1 0 J d J J
Enterokokken [kBEDOm 0 J TN

Beurteilung anhard der pepriften Parameier. Falls &5 sich bei lhrer Probs um eine Sgnations.l sihngswasserpro
handel, gelien die obigen Hinweise zu den Schwermestallen nur for Trink- und Trankewasser.

J = JA, Gualital enisprichi den Richiwerien bzw. gessizlichen Beslimmungen.

Seite 3T von 3




H20NERO

CLEANWATERSOLUTIONS

INYY NYIR
STATE OF ISRAEL
TN
>
Ministry of Healih ’5}" % B mu:a:;h 'r-ru:
District Health Office : J MHNEA MNY1an !
Public Health Laboratory, Haifa 5 E S ; i natn - Mash MNtal fTaven
|5 Haparsim St, P.0O.B. 9326, Haifa 35055 = -l | g 35055 noen 9526 70,15 DYOOEn '™
Tel: (4-8619803 Fax: (4-8510172 - | 04-B510172 - DPa 04-8619803 .90

Certificate of Analysis
Minerals Testing — Water

Certificate No.: 21-721-722.2021-2

Sender: Tipa Tech Litd.
Address for results: Tipa Tech Ltd.

Date of receiving: 14/06/21 Testing termination date: 17/06/21
FAX: FPhone:
Laboratory No.: 721-722 Sender No.:

Sample dmcri;:ition: Water sample tested for a LOTUS filter

Results

Parameters Units Result Result
before after
filtration in | filtration
LOTUS | in LOTUS

. Lab. No. _ 721 | J22
Mercury (Hg) pgl. | 19 0.5 |
Commenis:
Name of the tester: Hanny Fogel, Nataly Signature: m
LIy

Vasilkov, ,}W

-
Name of the authorizer: Dr. E. Kalily Position: Chem. Lab. Manager
Signature: ' Z

'End of certificate =~
bpuwtomy seal

ipistry ©
et ke
Box ‘ et
?FS (43619703 Fax: 04-831
The results reefer only to the tested sample

The Israc] Authority for Accreditation is not responsible for the results performed by the labortory, and the :
nol certifies the tested sample.

It should be to refer to the whole certificate and it’s forbidden to copy from it into other certificates




H20NERO

CLEANWATERSOLUTIONS

N MYTH
STATE OF ISRAEL
Ministry of Health .o-' 3 A, YN TIVR
District Health Office s.. 3 : ‘1"& hvihioh iNYY3h ROW5
Public Health Laboratory, Haifa g NOM - NN MNP HTIvLN
1% Haparsim St, P.O.B, 9326, Haifa 13033 E 35055 navm (§526 1N 15 ovoan mn

Tel: 04-86 10808 Fax: 04-8510172 02-8510172 1 oixs (2-8415803 .0

Certificate of Analysis
Minerals Testing — Water

Certificate No.: 21-B14-R17-2018%

Sender:
Address for results: -
Date of receiving: D1/05/18 Testing termination date: 31/05/18
FAX: Phone;
Laboratory No.: 814-817 Sender No.: —
Sample deseription: Water sample tested for a filter
Results
Parameters Units Result before Result after
filtration in SPure filtration in
filter (dark) SPure filter
S — ! (dark)
Lab. No. 814 817
Arsenic (As) pe/l _ 9.4 59
Commenis:
Name of the tester: Amal Hanna Jacob | Signaturer U
Name of the authorizer: Dr. E. Kalil?;:_.;«  Position: Chem. Lab. Manager
Signatures B .(éfﬂ?z.’ L_;{?f | :

End of certificate

‘The results recfer only to the tested sample,

The lerael Authority for Accreditation is ned respensible for the results performed by the laboratory, and the ace
not cerlifies the lested smple.

It should be 1o refer 1o the whole certificate and it's forbidden to copy from it into other cenificates.




H20NERO

I FANWATFRSNOI LITINNS

TRV MY
STATE OF ISRAEL
s
Ministry of Health PN m mxan Tyv
District Health Office ’))' PRGN MEan nowh
Public Health Laboratory, Haifa g .é A0 - YA MNID TN
15 Haparsim St, P.O.B. 9326, Haifa 35055 _f j 35055 noon ,$526 T'M 15 oYonan M
Tel: 04-8619803 Fai: (4-8510172 04-8510172 :OpD 04-8619803 :50
Certificate of Analysis
Minerals Testing — Water
Certificate No.:  21-66-67-2020

Sender: Tipa Tech Lid.

Address for results: Tipa Tech Ltd.

Date of receiving: 16/01/2020 Testing termination date: 22/01/2020

FAX: Phone:

Laboratory No.: 66-67 Sender No.:

Sample description: Lotus, Lotus Hybrid filters

Results
Parameters Units Result Lotus filter Result Lotus
Hybrid filter
Lab. No. 66 67
Lead (Pb) ' pe/L 133 115
Comments:
Name of the tester: Nataly Vasilkov Signature:

Name of the authorizer: Dr. E. Kalily / Position: Cl}}:ﬁ. Lab. Manager

Signamve: E’.‘ e IM

End of certificate ;T
Laboratory seal

The results resfier only 1o the tested sample,

The Israel Authority for Accreditation is not responsible for the results performed by the laboratory, and the
not certifies the tested sample.

[t should be to refer to the whole certificate and it's forbidden to copy from it into other certificates.




H20NERO

CLEANWATERSOLUTIONS

INIYY NITH
STATE OF ISRAEL

MNYIAN TIVR
nohnn Mxan navs
N2 - MATEN NiNIaY nTavnn

35055 nawn 8626 TR 15 DYEGN'M
04-8510172 . 0P 4-B619B03 70

Ministry of Health ﬁ N
District Health Office

. . o
Public Health Laboratory, Haifa
15 Hagarsim St, POUR, 9524, [laita 15055

Tel: D4-Z619803  Fax: d§210172

Certificate of Analysis
Minerals Testing - Water

Certificate Noot 21-1192-1193-2018

Sender; l.{}TL’-S filter
1 Address for results: LOTUS flter

| Date of receiving: 01/08/18 Testing termination date: 08/08/18
FAX: Phone:
Laboratory No.: 11921193 Sender No.:

" Sample description: Water sample tested for a LOTUS filter

Results
Parameters [ Units | Result before Result after
filtration in filtration in
LOTUS filter LOTUS filter
Lab, No. __ _ i 1192 1193
Magnesium (Mg) | pg/L 0.3 29285
Comments:
| Name of the tester: Amal Hanna Jacob Signature:
Name of the authorizer: Dr. E. Kalily 7 Position: Chem. Lab. Manager
| Signature: {‘ Jn?-?‘r.:ﬂ;,(}?-lf:;ﬁ.fﬁfi"'_ B

End of certificate

Laboratory seal

Ministry of Health
PablicHeslth Laboratory
PO.Box %9757 Haifs, lerge"
Tel 04-8619705 Fax: pd-B5101i T2

The resulis recfer only to the tested sample.

The Tzrael Aetherity for Acereditation is not responsible for the resalts perfarmed by the laboratory, and the o
not certifies the tested sample,

It sheulel be 1o refee o the whale cemificate and s forbidden to copy from it into other certificates.




INSTITUTE FOR FOOD MICROBIOLOGY

AND CONSUMER GOOODS LTD.

8 Ha'Shatom Fo, Nesher, PO Bax 221, Zip Code 36601, s

Tel. 972-4-8207074, B20TS8T. Fax., 972-4-8210702
wwm mikcreb.co

Certificate issue date: 02/10/2019

H20NERO

CLEANWATERSOLUTIONS

TR 9w TYTINETRI 1IN
n"Ea naTME Ham

IGE01 TIF'D 280 TTR WD L9 DiTeR 1T
D4-8210702 DD 04~ BIDFOT4, BROTSET D

E-mat avo@imacrob oo

Customer Tipa Tech 0502611600 24/06,/2015 17-00
Contact persan W A htum 24/06/18 17:005.3' C
Address e 1.7 Siwd* piag Ter ftipatech.col 24/06/18 1730
Sampiing site
Lab numbser Samphe descrigtion Total Count.
19-318652,001 Lotus - Evening =1
19-318650 /002 tap water - Evening <1
Stancand method SMEILEE
Units CFU S mi
Specication * 50000 (5000 with UV)
e orecitaton/ recognition AR

2% According to Standerd 1505-1 *
Arrreditationfrecognition:

The institute's quality system complies with ISOAEC 17005 and follows written S0P
A Thelaboratory s authonzed to perform the test according to (SO/EC 17025 by [SRAC

requirements

B The labaratony Is recognted by the Israch Ministry of Health to perfarm the best
This centificate & valid only when it s presented in its compiete format, 3nd it is not permitted to extract part for inglusion in any ather
sampie described above onéy. The |aboratory's standards ane traceabile 1o national and

() ma accreditation, no recogrition

C. The laboratory & certified by the lsraeh Ministry of Health to perfarm the test actonding to GMe

The dat e the: results for the

. ISRAC &5 not

maot canfirm the dem tested | hershy certify that this elec

The use of ISRAC symbol relates to tests/calibrations which are incheded in the

Waterlab:

Authorized by Team leader Oleg Krasnav £

Page 1 of 2

INSTITUTE FOR FOOD MICROBIOLOGY

AND CONSUMER GOODS LTD.

8 Ha"Sralom Rd.. Nesher, P.O.Bax 261, Zip Code 36601, s

Ted. 972-4-8207074, B20TE8T, Fax. §72-4-B210702
i icrol oo

Certificate issue date: 02/10/2019

¥

&

Certificate of analysis 19-318682

of analysis &

and

for the test resaits

swope of

Form no_ 700 V.1 (110718)

by the institute, and the accreditation does

acoonding to the acoreditation rules as detaded in the accreditation certificate.

=,

f) )

Reviewed by: Scientific Director Dov Schilisselberg, PhD \-)—:
**End of certificate of analysis®*

i w raranEtn pan

07B3 NI NI
36801 TIP'D 280 TTN W L8 DIYER T
D4-§210702 DD 08-BI07074, B20TEET TO
E-mait: viodmicro coul
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EPA

WaterSense

Comments on WaterSense® Notice of Intent (NOI)
to Develop a Draft Specification for Point-of-Use
Reverse Osmosis (RO) Systems

May 24, 2022




‘\ Comments on WaterSense®
EPA Notice of Intent (NOI) to Develop a Draft Specification for

WaterSense Point-of-Use Reverse Osmosis Systems
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CLEANWATERSOLUTIONS
‘\ Comments on WaterSense®
EPA Notice of Intent (NOI) to Develop a Draft Specification for
WaterSense Point-of-Use Reverse Osmosis Systems

CommenteBaruch Ziser
Affiliation: TipaTech
Comment DateJanuary 16, 2022

Email Text:

Hello everyone

Thank you for the opportunity you give us to state the worldview of Tipa Tech

I assume domestic RO technologies will evolve and reach higher water flows and less
water thrown into the Sewage water

There are several methods for achieving the goal

-Recycling water thrown into the sewer - an existing and cumbersome method with
relatively low results relative to the price of the financial investment

-Use of water emitted from the process in favor of watering the garden - a cumbersome
and expensive method that requires a water pump, a reservoir tank for water storage,
water treatment so that they do not become contaminated

-Increasing the output of the membrane to 800 GPD and more - a great idea with little
water released into the sewer and can be obtained at a reasonable price

-Using UF MEMBRANE- At a filtration level of 0.01 micron the level of the smallest
pollutants which are heavy metals and viruses is 0.014 micron so we will always know to
give clean water

This is our contribution first and foremost to humanity and only then to our loyal
customer all over the world

In our case we produced a faucet with two pouring options one from the first filter water
with a cleaning of 0.01 micron and the second faucet in favor of boiling in a kettle an
espresso machine and a water iron without calcium and magnesium

You can see our product above

Thank you very much

Baruch Ziser

« lipaTech

LOTUS -The most advanced home water purifier

Baruch Ziser

Ce I]+972(0)50 -2611600
Fax +972(0)77-4448057
an ziser@tipatech.co.il

S\Iebs;t'e e Hpetech-eot

2 May 24, 2022



H20NERO

CLEANWATERSOLUTIONS

Comments on WaterSense®

Notice of Intent (NOI) to Develop a Draft Specification for

EPA Point-of-Use Reverse Osmosis Systems
WaterSense

Email Attachments:

LOTUS MUST SOFTNER

= PURE SOFT WATER

Attachment 1: lotus must softener.jpg

LOTUS MUSI-4 STAGES PURE WATEKR FILTER

Micron rating : 0.00pm. Reduce 99% of harmful substances

cly remove the peculiar
idual chlorine.and absorh
tic matter in water,

TILL ROD PARTICLES
Used to treat heavy metal
impurity.and bacieria inhibition.

Wé;} UF MEMBRANE

=== Ulira filiration membrane removes
99% ol targeted polluants including
i . THMs lead,

cials,
and other harm fl

@
Attachment 2: LOTUS MSUT WATER FILTER NEW1.jpg

3 May 24, 2022



H20NERO

CLEANWATERSOLUTIONS

& Comments on WaterSense®
EPA Notice of Intent (NOI) to Develop a Draft Specification for
Water SEI’I se Point-of-Use Reverse Osmosis Systems

Attachment 3.

4 May 24, 2022



Comments on WaterSense®
Notice of Intent (NOI) to Develop a Draft Specification for
- Point-of-Use Reverse Osmosis Systems
WaterSense
CommenterDave Fowler
Affiliation: Liquos
CommentDate: February 5, 2022

Email Text:

Hi,
Thanks for creating this program.
Liquos has been building high efficiency POU RO systems for a number of years.

What strikes me first is the relative inefficiency of RO systems in general. Walk the aisle

at WQA and we see the same systems, with conventional auto-shut off valves we’ve
seen for over 30 years.

I've always understood that net psi was key to building an efficient RO - thus, we’ve

always used one or more permeate pumps in our applications. I believe greater
emphasis should be placed on the definition of performance as a function of real world
operation. Manufacturers label their systems at 100 GPD, when in fact taking into
consideration compensation variables: Water Temp. / Feed PSI - Back PSI = Net psi,
one quickly understands conventional shutoff systems are always operating (with air
capture tanks) at their most inefficient zone.

I think it important consumers understand the relationship of net operating psi (delta) and

where an RO system is generally operating as being a key informative visual / graphic /
icon or Silver / Gold / Platinum standard. Also, I think it important to require publishing a
number folks can relate to, of an actual amount of water dumped to drain over a 5 year
period —> if you drink 1 gallon of water per day // 2 gallons per day etc, this is how much
water will be dumped to drain — so folks have an idea of just how much water is

wasted. When I show customers the huge difference a permeate pump makes, they
realize very quickly a conventional RO system is a “gas guzzler” and do not want
anything to do with them.

We want to reward companies to innovate with new technologies, such as water on

water systems or high flux systems as well as the very reliable and performance
enhancing permeate pump — which we have used to help create high production POU
systems at offices serving 100 - 200 people daily, for both hydration and beverage
dispensing needs.

Liquos provides the drinking water for companies such as Google, Ebay, PayPal,
Netflix...

Regards,

Dave

5 May 24, 2022
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WQA Comments submitted to EPA on 2/11/2022

This document contains comments from the Water Quality Association (WQA)
regarding the EPA’s Notice of Intent (NOI) to publish WaterSense specifications
for Point-of-Use (POU) Reverse Osmosis (RO) drinking water treatment systems.

The Water Quality Association is a not-for-profit association for the residential

commercial, and industrial water treatment industry; representing more than
2,500 member companies around the globe. Our membership is comprised of
equipment manufacturers, suppliers, dealers and distributors of water quality
improvement products and services.

Copied from the EPA’s NOI: NSF/ANSI 330 does not provide definitions specific to RO systems.
However, EPA has modified
the NSF/ANSI 330 definitions above to define the following terms:

= RO system: A system that incorporates a water treatment process that removes undesirable

materials from water by using pressure to force the water molecules through a
semipermeable membrane.

« POU RO system: A plumbed-in or faucet-mounted RO system used to treat the drinking
and/or cooking water at a single tap or multiple taps, but not used to treat the majority of
water used for washing and flushing or other non-consumption purposes at a building or

facility. Any batch RO system or device not connected to the plumbing system is considered
a point-of-use RO system.
= POE RO system: An RO system used to treat the water supply at the entry of a building or
facility for drinking and for washing, flushing, or other non-consumption use. A POE RO
system has a minimum initial clean-system flow rate of not less than 15 liters per minute at
103 kilopascals pressure drop and 18 + 5 °C water temperature (not less than four gallons
per minute at 15 psig pressure drop and 65 + 10 °F water temperature).

These definitions will be used for the purposes of this NOI and to inform future specification

development related to this product category. EPA does not intend to differentiate between
commercial and residential RO systems in its specification and therefore did not propose definitions
for these terms. EPA is seeking input on these definitions and would also be interested in
other accepted industry definitions. [Page 7 —8]

WQA Comment: We agree that these definitions are acceptable for use in this specification.

Copied from the EPA’s NOI: Based on research and conversations with stakeholders, EPA intends

to exclude POE RO systems from the scope of a potential WaterSense specification. Not all end

uses of water require or even benefit from the quality of water generated from an RO system (e.g.,
water used for toilet flushes, clothes washing, or bathing). While POE RO systems are generally

more efficient due to their tendency to include electric booster pumps and/or recirculate some of the
concentrate water, POE RO systems treat, and subsequently waste, more water on the whole than
POU systems. WaterSense, therefore, does not want to encourage the use of oversized systems

that subsequently generate significant water waste during the treatment process. WaterSense
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seeking input on the intended scope of a potential specification that includes POU RO
systems, as defined above, and excludes POE systems. [Page 8]

WQA Comment: We agree that different specifications would be needed for POE versus POU RO
systems. However, the proposed target rated efficiency level of 40% for POU RO systems would
cause significant tradeoffs for the consumer. More on this aspect is included in our other comments.

Copied from the EPA’s NOI: EPA intends to limit the scope of a potential WaterSense specification
to POU RO systems, as defined above, consistent with the applicability of NSF/ANSI 58. NSF/ANSI
58 does not differentiate among POU RO systems that are intended for residential or commercial
applications; therefore, its scope is slightly broader than the ASSE 1086 standard, which is

limited to residential POU systems.

At this point in time, EPA does not see the need to limit a specification to residential POU RO

systems and exclude POU products that may be used in commercial applications. Within the POU
category, WaterSense also does not intend to distinguish among the different types of POU RO
systems (e.g., countertop, undersink) in terms of the water efficiency or performance requirements.

WaterSense is considering whether to include high-efficiency RO membranes in the scope of its

specification to help distinguish them from typical membranes. This would help consumers identify
appropriate high-efficiency replacement membranes for their system to ensure it continues to
perform at its rated water efficiency. Additionally, it may encourage consumers with less efficient
systems to purchase compatible high-efficiency membranes to increase the efficiency. As discussed
in more detail in Section V Performance and Product Testing, ASSE 1086 includes test procedures
to evaluate a high-efficiency membrane separate from an RO system, at least with respect to life

span and performance.
B F WaterSense is seeking feedback on whether labeling RO membranes

would be beneficial to consumers and whether it is feasible to swap out the membrane in a
typical RO system for a higher efficiency membrane to increase the system's water
efficiency. [Page 8]

WQA Comment: We would encourage the EPA to review the experience of the certification bodies in
regards to manufacturers offering filter cartridges that “fit-in” other manufacturers filter housings. The
EPA would encounter these same challenges if they were to embark on a WaterSense label that
encourages manufacturers to sell RO membrane modules that “fit-in” other manufacturers RO
systems.

While there is nothing unethical or illegal about this practice, it creates a great many challenges

when a third-party attempts to apply a certification (such as a WaterSense label) to these
replacement products which are marketed to “fit-in” other branded systems. WQA would be happy to
engage in a discussion with the EPA to highlight challenges we faced when attempting to implement
a certification for “fits-in” products.

Beyond the operational challenges which must be overcome when attempting to implement a

certification scheme that covers “fits-in” replacement modules, the practice has historically created
confusion with consumers and other end users who are seeking to understand if the “fits-in”
replacement module will provide the same level of performance and protection. This can be
especially concerning in cases where the treatment system is being used to protect consumers from
health-related contaminants (e.g., lead release from premise plumbing or service lines, private well
owners, high-risk individuals who are using a certified in-home water treatment system, etc.)
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Copied from the EPA’s NOI: WaterSense is considering whether to include high-efficiency RO
membranes in the scope of its specification to help distinguish them from typical membranes. This
would help consumers identify appropriate high-efficiency replacement membranes for their system
to ensure it continues to perform at its rated water efficiency. Additionally, it may encourage
consumers with less efficient systems to purchase compatible high-efficiency membranes to
increase the efficiency.

Beyond potential consideration for labeling RO membranes, WaterSense does not intend for the

specification to apply to other accessories or “add-on” devices intended to improve product
efficiency, production rate, or otherwise impact the operation of an RO system. These products
include a permeate pump, which is a non-electric device that can be used to retrofit a POU RO
system to reduce the back pressure from the storage tank and therefore improve the system’s water
efficiency and performance. Other companion products include retrofit recirculation kits (used to
recirculate the concentrate water as feed water) and any systems that divert RO reject water for
other uses. If a POU RO system requires the use of a companion product to meet the requirements
of a future specification, then WaterSense intends to require the companion product to be tested,
packaged, and sold along with the system in order for the system to bear the WaterSense label.

WaterSense is seeking feedback on its intent to exclude addon/ aftermarket companion
products from the scope of the specification. [Page 9]

WQA Comment: We agree that where companion products are required to meet the proposed
WaterSense specification, it would be best to require that those system components be packaged
and sold with the certified system. Applying the WaterSense label to those companion system
components when they are sold separately could create confusion.

Copied from the EPA’s NOI: There are also a variety of hybrid RO systems within the marketplace
that combine various methods of water treatment, including filtration and even ultraviolet (UV)
disinfection. The additional treatment technologies may fall within the scope of other NSF/ANSI
standards. For example, filters are tested and certified according to NSF/ANSI 42 Drinking Water
Treatment Units—Aesthetic Effects and/or NSF/ANSI 53 Drinking Water Treatment Units—Health
Effects. UV systems are tested and certified according to NSF/ANSI 55 Ultraviolet Microbiological
Water Treatment Systems. The scope of NSF/ANSI 58 requires that systems with manufacturer
claims that include components or functions covered under other NSF or NSF/ANSI standards must
conform to those applicable requirements; therefore, EPA’s understanding is that any RO system
certified to NSF/ANSI 58 would also be required to have filters and other components certified to
applicable standards. WaterSense intends to permit hybrid systems to earn the WaterSense label,
provided the RO portion of the system meets the scope and all water efficiency and performance
(RatirsBIRY ssce ity mpRedH aiRRent to include

hybrid systems within the scope of a specification. Further, WaterSense seeks feedback on
whether it should require that components of hybrid systems be tested and certified to other
applicable standards (e.g., NSF/ANSI 42 for filtration, NSF/ANSI 55 for UV).

WQA Comment: We agree that this approach seems consistent with the approach suggested for
companion system components and a good strategy to avoid confusion.

Copied from the EPA’s NOI: WaterSense intends to adopt the NSF/ANSI 58 testing procedures for

WateSynsdi gsuadieff teexibackt ingm stakeholders
regarding the viability of using the NSF/ANSI 58 recovery rating and efficiency rating test
methods to evaluate RO system water efficiency. [Page 9 — 11]

pg. 3
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WQA Comment: We agree that it makes sense to reference the long-established test procedures in
NSF/ANSI 58 for rated recovery and rated efficiency.

Copied from the EPA’s NOI: WaterSense is also considering adopting criteria to require RO systems to
achieve a recovery rating of at least 40 percent and an efficiency rating (as applicable) of at least 40
PeateEnSe Tdefesaiang align with the requirements of ASSE 1086.

feedback from stakeholders on this proposed water efficiency criteria for POU RO systems. [Page
11]

WQA Comment: We agree that different specifications would be needed for POE versus POU RO
Systems. However, the proposed rated efficiency target of 40% seems unachievable for many of the
current manufacturers and would cause significant tradeoffs for the consumer. A better strategy
would be to broadly engage the entire industry by setting a rated efficiency goal that can be
achieved by a broad section of the industry as demonstrated through existing third-party testing and
certifications of RO systems that remove health-related contaminants. In general the EPA strives to
ensure that WaterSense labeled products use 20% less water than average products in the same
category. The EPA should investigate the proposed rated efficiency target in more detail and the
relationship between this rating and the overall water usage of a product. For example, let's assume
that the average certified POU RO system with health-related claims has a rated efficiency of 15%,
and that the average household needs to obtain about 1000 gallons of treated drinking water per
year from their POU RO system (based on the 1000 gallon challenge in the membrane life test from
standard 1086). An average POU RO system operating with a 15% rated efficiency will require 6667
gallons of total water to generate that 1000 gallons of treated water. Were the EPA to establish a
rated efficiency target of 20% for WaterSense labeled POU RO systems, the WaterSense labeled
systems would require only 5000 gallons of total water to generate that 1000 gallons of treated
water. This is a reduction of 1667 gallons of water use per year, per household, or at least a 25%
reduction in overall water usage for the WaterSense labeled systems.

The potential tradeoffs of meeting a 40% rated efficiency target should also be considered. These
could include the life span of the membrane, contaminant removal, and price to the consumer.

Copied from the EPA’s NOI: Automatic shutoff devices are an important water-saving component
applicable to RO systems. This device shuts off the flow of incoming water when the storage tank
fills to a certain capacity, thereby stopping the treatment process, preventing the tank from
overflowing, and preventing reject water when the system is not actively treating. This is a
requirement included within ASSE 1086. Similarly, WaterSense intends to require that all RO
systems be equipped with an automatic shutoff device. = WaterSense is seeking input on whether
requiring an automatic shutoff valve is a reasonable expectation for a water-efficient RO

system. [Page 12]

WQA Comment: We agree that it is reasonable to expect an RO system which is carrying the
WaterSense label to have an automatic shutoff device. And this technology is readily available to all
RO manufacturers through a variety of sources. WQA would encourage the EPA to seek input from
the industry to establish guidelines that allow the use of a broad variety of shut-off devices (e.g.,
automatic shut-off valves, on/off solenoids, floats for non-pressurized tanks, etc.)

Copied from the EPA’s NOI: During discussions with stakeholders, some indicated that it may be
possible for consumers to make modifications or changes to the system after purchase that would
decrease product efficiency. For example, a customer could replace the RO membrane within a
high-efficiency RO system with a less efficient membrane, either by accident or to save on

pg. 4
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maintenance costs. It is also possible that the consumer could replace the storage tank with a
WHeseSdsdzas seeking feedback on the likelihood of these post-purchase

modifications and the magnitude of their effect on the RO system's water efficiency.
WaterSense is also seeking suggestions on how to encourage and inform consumers to
purchase appropriate replacement parts to maintain their system's water efficiency. [Page 12]

WQA Comment: We agree that strategies utilized to meet the very aggressive goal of 40% rated
efficiency target might result in significant tradeoffs from a consumer perspective. Establishing a less
aggressive rated efficiency target might go a long way towards preventing these types of tradeoffs
which could undermine consumer confidence in the WaterSense label, and encourage these types
of post-purchase modifications. It is also important for the EPA to consider that a program structure
which encourages these types of post-purchase modifications might compromise system

performance (in addition to the rated efficiency) and consumers may no longer be receiving the

same level of protection from health-related contaminants in their drinking water. This could result in

unintended consequences where systems were being used to protect private well owners, high-risk
individuals, and other members of the general public.

Copied from the EPA’s NOI: WaterSense has not identified field studies to date that assess actual
water savings associated with more efficient RO systems compared to inefficient systems. Further,
while EPA has anecdotally heard that an estimated one million POU RO systems are sold annually,
the exact product market is unknown. WaterSense is seeking RO system market data and usage
data to assess the impact of a potential WaterSense specification on potential water savings. [Page
12]

WQA Comment: While we do not have data that directly answers the question of potential water
savings, some general conclusions can be made based on existing certifications. The proposed
specification is based on a 40% rated efficiency target. None of the POU RO systems which we

have currently certified meet this proposed rated efficiency target. This suggests that the EPA would
make a larger impact on overall water usage by setting a rated efficiency target that most
manufacturers would be capable of achieving with existing technology, and without utilizing design
tradeoffs that would be undesirable from a consumer and public health perspective.

Copied from the EPA’s NOI: WaterSense is considering requiring that all labeled products conform
to the applicable requirements of NSF/ANSI 58 to ensure adequate contaminant reduction
performance criteria are met. NSF/ANSI 58 only requires the system to meet a minimum of 75
percent TDS reduction. Beyond this, any contaminant reduction claims made by the manufacturer
must be verified by test data generated under the requirements of NSF/ANSI 58. WaterSense is
seeking feedback from stakeholders regarding the viability of requiring that WaterSense

labeled RO systems meet all of the requirements of NSF/ANSI 58, including the 75 percent

TDS reduction requirement. [Page 13]

WQA Comment: We agree that it would be reasonable to expect POU RO systems with the

WaterSense label be required to meet all of the requirements in NSF/ANSI 58. It is important to note
that as the EPA has pointed out, the health-based reduction claims in NSF/ANSI 58 are optional (not
required). Only the TDS claim is a required claim. If the rated efficiency target is set too high, the
tradeoffs necessary for many manufacturers to achieve that target might result in a large number of
WaterSense labeled RO systems that only remove TDS. WQA encourages the EPA to explore a

less aggressive rated efficiency target that can be achieved by a broad range of manufacturers using
existing technology and without these types of undesirable tradeoffs for the consumer.

pg. 5




Copied from the EPA’s NOI: WaterSense is considering incorporating the ASSE 1086 membrane life
test procedures and criteria into a potential specification to ensure the RO membrane will have
adequate resistance to fouling and maintain its water efficiency and performance over time.

WaterSense is seeking feedback from stakeholders regarding the viability of using the ASSE 1086
membrane life test methods to evaluate membrane lifespan and RO system
performance. [Page 14]

WQA Comment: The membrane life test in 1086 is intended to ensure that the RO membrane will
last for approximately one year (i.e., based on 1000 gallons). WQA would encourage the EPA to
further investigate their assertion that “in most cases an RO system will require... RO membrane
replacement every one to three years.” During the 2018 WQA convention and exposition there was a
presentation from three different manufacturers on the topic of “Innovations in Residential RO
Recovery”. The consensus of the presenters at that time was that membranes are typically replaced
every 5-10 years. This appears to be a tradeoff which might be undesirable to consumers.

Copied from the EPA’s NOI: WaterSense is considering whether to require that the efficiency rating
(for systems with a storage tank) or recovery rating (for systems without a storage tank) be displayed
on the product, product packaging, and associated specification sheet. Because efficiency rating and
recovery rating are technical terms with detailed testing procedures and somewhat similar
definitions, the distinction between the two values may not be clear to consumers. WaterSense is
also concerned that presenting the efficiency/recovery rating as a percentage may be confusing to
consumers and may not effectively convey the water efficiency of the device. As discussed earlier,
many manufacturers advertise a “pure-to-waste” ratio in addition to or instead of efficiency/recovery
rating, which may be more comprehensible but does not appear to be a standardized metric. There
are no specific testing procedures for determining pure-to-waste ratio, and the term is sometimes
used synonymously with recovery rating, efficiency rating, or neither. For this reason, WaterSense is
considering defining the term “treated-to-waste ratio” as the ratio equivalent of the efficiency rating
(for systems with a storage tank) or recovery rating (for systems without a storage tank), as
applicable, of a given RO system. For example, using Equation 1 on page 10, an RO system with an
efficiency rating of 40 percent would have a 1:1.5 treated-to-waste ratio. WaterSense is considering
requiring the treated-to-waste ratio on product packaging and documentation to more easily convey

the RO system water efficiency to consumers.

WaterSense is seeking input on the proposed

"treated-to-waste ratio" definition and any other reasonable ways to mark products, product
packaging, and specification sheets that would be easy for the consumer to understand.
[Page 14 - 15]

WQA Comment; We have no objection to this approach.

Copied from the EPA’s NOI: How should WaterSense incorporate packaging/labeling requirements
that clarify what is certified under the WaterSense label, especially in the case of hybrid systems?
For hybrid systems that use additional treatment technologies (e.g., UV), product marking should
specify that the WaterSense label and criteria apply solely to the RO portion of the treatment
process. If WaterSense decides not to require certifications or criteria pertaining to the additional
WedenSsise cheedtd@ydiesput on how to incorporate

packaging/labeling requirements that clarify which treatment technology is certified under the
WaterSense label. [Page 15]

WQA Comment: Since the proposal on page 9 implies that hybrid systems would only be evaluated
and labeled as a complete system, and the hybrid components or “companion products” could not
carry the WaterSense label by themselves, the problem would seem to take care of itself. Ir




summary, to avoid consumer confusion, we would encourage the EPA to follow the same convention
they are proposing for system components or “companion products”.

Copied from the EPA’s NOI: WaterSense’s goal is to promote the adoption of water-efficient
products. In many cases, RO systems are not the most water-efficient drinking water treatment
solution for a given application. EPA intends to use careful and considerate messaging so as not to
promote the use of RO systems over other water treatment technologies that may be equally or
more appropriate. Instead, the intent of the WaterSense POU RO system specification is to help
consumers who already intend to purchase an RO system identify the most water-efficient options.
WaterSense is seeking input on messaging that can be used so as not to promote the
purchase of RO systems when they are not necessary. [Page 15]

WQA Comment: We would be amenable to a conversation on this aspect but would need more
detail regarding the EPA’s intent in order to provide input or suggestions.

Copied from the EPA’s NOI: Anecdotally, EPA has observed that more efficient RO systems tend to
be more expensive than average systems. Similarly, based on a review of available products online,
higher efficiency RO systems sometimes have more expensive membranes than average systems,
with relatively similar lifespans. However, during conversations with EPA, some manufacturers have
stated that it is possible to produce and sell high-efficiency systems, filters, and membranes at
similar costs to standard systems and components. WaterSense is unclear whether some high-
efficiency membranes require more frequent replacement, which would increase maintenance costs.

WaterSense is seeking input on the impact of high-efficiency systems on product and
maintenance costs. [Page 15]

WQA Comment: We cannot comment on specific pricing due to anti-trust concerns. In general, the
membrane life test in 1086 is intended to ensure that the RO membrane will last for approximately
one year, or more accurately 1000 gallons. On many systems RO membrane replacement is
currently recommended at longer frequency. This would suggest a tradeoff related to maintenance
cost. And WQA would encourage the EPA to further explore with the industry any cost tradeoffs that
would be necessary to achieve the proposed 40% rated efficiency target. One way to minimize cost
tradeoffs for the consumer would be to establish a less aggressive rated efficiency target that could
be achieved using current technology by a broad range of manufacturers, thereby promoting healthy
competition for WaterSense labeled products in order to keep pricing down.

Copied from the EPA’s NOI: Most POU RO systems (particularly under-sink models) do not use
energy. However, some more efficient RO systems use electric pumps to achieve greater
efficiency/recovery ratings. These systems may have an energy tradeoff to consider. WaterSense is
interested in understanding the current market for RO systems that use energy, particularly as it
relates to improving efficiency; whether a WaterSense specification would increase the use of
electric pumps to achieve greater efficiencies; and how much energy these types of systems
typically consume. This information will help the program assess and convey the potential
water/energy tradeoffs to consumers. WaterSense is seeking input on the efficiency gains
possible from incorporating an electric pump in a system and how much energy these systems
tend to use. [Page 16]

WQA Comment: We recognize that there would be a tradeoff here given the currently proposed 40%
rated efficiency target, but would refer the EPA to the manufacturers to obtain accurate figures on
energy usage and rated efficiency gains.




CLEANWATERSOLUTIONS

Copied from the EPA’s NOI: EPA has not identified any data suggesting there are potential impacts
of concern with respect to the discharge of a concentrated waste stream from RO systems. High-
efficiency RO systems will produce more concentrated reject water; however, this reject water is
blended with other wastewater from a residence or business, and any resulting increase in
contaminants is expected to be negligible.

EPA does not have data on specific impacts to onsite septic systems. The amount of wastewater

generated from a POU RO system is minimal when compared to other typical residential water uses,
such as from toilets, bathing, and clothes washing. Further, an RO system does not add any
additional minerals or contaminants to the wastewater (but rather concentrates contaminants from
the incoming water supply). If anything, WaterSense expects a potential specification will promote
RO systems that reduce the wastewater being directed to the septic system compared to typical RO
systems. However, it is possible a septic system could be impacted depending on a variety of
factors.

WaterSense is seeking input on whether RO systems contribute any negative impacts to
wastewater and wastewater treatment systems, including septic systems, and whether
those impacts are exacerbated with high-efficiency systems. [Page 16]

WQA Comment: We agree that RO Systems do not add any chemicals to the overall waste stream
which would not be present were the system removed. And we are not aware of any scientific
studies suggesting that discharge to septic systems would cause any concerns.
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NSF/ANSI 330 does not provide definitionsspecifictoROsystems. However, EPA has
modified
the NSF/ANSI 330 definitions abovetodefinethefollowingterms:

1 RO system: A systemthatincorporatesawatertreatment process that
removes undesirablematerialsfromwaterbyusing pressure to force the water
molecules throughasemipermeablemembrane.

7 POU RO system:Aplumbed-inorfaucet-mountedRO system used to treat the

drinking and/or cookingwateratasingletapormultiple taps, but not used to

treat the majorityofwaterusedforwashingandflushing or other non-
consumption purposesatabuildingorfacility.Any batch RO system or device
not connected totheplumbingsystemisconsidered a point-of-use RO
system.

POE RO system:AnROsystemusedtotreatthewater supply at the entry of a

building or facilityfordrinkingandforwashing,flushing, or other non-

consumption use.APOEROsystemhasaminimum initial clean-system flow
rate of not less than15litersperminuteat103kilopascals pressure drop and
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18 £ 5 °Cwatertemperature(notlessthanfour gallons per minute at 15 psig
pressure drop and 65 + 10 °F water temperature).

ThesedefinitionswillbeusedforthepurposesofthisNOlandto inform future specification
developmentrelatedtothisproductcategory. EPAdoes notintend to differentiate between

commercialandresidentialROsyst initsspecificationandtherefore did notpropos
definitionsfortheseterms. %E\Etsseeﬂmgmputont ese%eﬁnltlonsan WOLﬁd alsobe

interestedinotheracceptedindustrydefinitions.[Page7-8]

Thesedefinitionsappeartobeaccurateandacceptable.

Basedonresearchandconversationswithstakeholders, EPA intendstoexcludePOERO

systemsfromthescopeofapotentialWaterSensespecification. Notallendusesof water

requireorevenbenefitiromthequalityofwatergenerated from anROsystem(e.g., water

usedfortoiletflushes,clotheswashing,orbathing). While POE ROsystemsaregenerally

mareefficientduetotheirtendencytoincludeelectricbooster pumpsand/orrecirculate

someoftheconcentratewater, POEROsystemstreat, and subsequentlywaste, morewater

on thewholethanPOUsystems.WaterSense,therefore, does notwanttoencouragethe

use ofoversizedsystemsthatsubsequentlygeneratesignificant waterwasteduringthe

treatmentprocess. WaterSense is seeking input on the intended scope of a potential
specificationthatincludesPOUROsystems,asdefined above,andexcludesPOE

systems. [Page 8]

AgreethatPOEROSystemsshouldinitiallybeexcluded.

EPA intends tolimitthescopeofapotentialWaterSensespecificationtoPOU RO systems,
as defined above,consistentwiththeapplicabilityofNSF/ANSI5S8.NSF/ANSI 58 does not
differentiate amongPOUROsystemsthatareintendedforresidentialorcommercial
applications; therefore itsscopeisslightlybroaderthanthe ASSE1086standard, which is
limited to residentialPOUsystems.

At this pointintime ,EPAdoesnotseetheneedtolimitaspecificationtoresidential POU RO
systems andexcludePOUproductsthatmaybeusedincommercialapplications. Within the
POU category,WaterSensealsodoesnotintendtodistinguishamongthedifferent types of
POU RO systems(e.qg.,countertop,undersink)intermsofthewaterefficiency or
performance requirements.

WaterSenseisconsideringwhethertoincludehigh-efficiencyROmembranes in the scope of
its specificationtohelpdistinguishthemfromtypicalmembranes.Thiswould help
consumersidentifyappropriatehigh-efficiencyreplacementmembranesfortheir system to
ensure it continuestoperformatitsratedwaterefficiency.Additionally,itmay encourage
consumerswithlessefficientsystemstopurchasecompatiblehigh-efficiency membranes to
increase theefficiency.AsdiscussedinmaredetailinSectionVPerformance andProduct
Testing, ASSE1086includestestprocedurestoevaluateahigh-efficiencymembrane
separate fromanROsystem,atleastwithrespecttolifespanandperformance.

WaterSense is seeking feedback on whether labeling RO membranes would be
beneficial toconsumersandwhetheritisfeasibletoswapoutthemembraneina
typical RO systemforahigherefficiencymembranetoincreasethesystem'swater
efficiency. [Page8]
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We agree that there is a benefit to labeling membranes and systems under a Water Sense
program

We believe that the WaterSense labeling should focus on POU RO Systems. Much like NSF

58, the program should focus on the complete RO System and the replacement membrane.
Agree that it should not concern itself with distinction of various types of POU RO systems,
just that it should address POU RO as a whole and complete unit. A complete system will
include evaluation of the RO Membrane as used within the system. As such the RO
Membrane would be advertised as being a WaterSense high efficiency replacement RO
Membrane, however this would only be for use in the WaterSense certified system(s).

RO Systems are dependent upon the entire system and not just the RO Membrane to

achieve proper performance. As such, an RO Membrane in one system may be able to
achieve high efficiency, if used in a different, evaluated or unevaluated system may not be
able to achieve the same performance due to the design of the complete system. As such
EPA should stick to the guidelines of a specific RO Membrane being certified within a
complete system as a water sense device. The standard should not evaluate nor promote a
mix and match approach for rather complicated and variable in design POU RO systems. For
example some manufacturers include/install check valves into the replacement membrane
and some do not. If a consumer were to simply use one within the other the system would
not function properly and in fact would be less efficient. Additionally many engineered
systems today encapsulate the membrane within an engineered housing which is not simply
interchangeable. Therefore we suggest it is NOT feasible to simply swap membranes in
today's marketplace.

WaterSenseisconsideringwhethertoinclude high-efficiency RO membranes in the scope of its
specificationtohelpdistinguishthemfrom typical membranes. This would help consumers
identify appropriatehigh-efficiencyreplacement membranes for their system to ensure it
continues toperformatitsratedwaterefficiency. Additionally, it may encourage consumers with
less efficientsystemstopurchasecompatible high-efficiency membranes to increase the
efficiency.

Beyondpotentialconsiderationforlabeling ROmembranes, WaterSensedoesnotintendfor the
specificationtoapplytootheraccessoriesor‘add-on"devices intendedtoimprove
productefficiency,productionrate,orotherwiseimpacttheoperation ofanROsystem.
Theseproductsincludeapermeatepump,whichisanon-electric devicethatcanbeusedto retrofit a
POU RO system to reduce the back pressure from the storage tank and therefore improve
the system’s water efficiency and performance. Other companion products include
retrofitrecirculationkits(usedtorecirculatetheconcentratewater asfeedwater)andany
systemsthatdivertROrejectwaterforotheruses.lfaPOUROsystem requirestheuseofa
companion product to meet the requirements of a future specification, then WaterSense
intendstorequirethecompanionproducttobetested,packaged, andsoldalongwiththe system in
order for the system to bear the WaterSense label.

WaterSense is seeking
feedback on its intent to exclude addon/ aftermarket companion products from

the scope of the specification. [Page 9]

As statedabove,thescopeshouldbelimited to only evaluation on complete POU RO
Systems. Additionalappurtenancesorparts which can be added on to existing RO’s v
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they may provide benefit will ultimately need to be evaluated/certified as a complete
system to validate that it meets defined requirements.

There are also a varietyofhybridROsystemswithinthemarketplacethatcombinevarious
methods of water treatment,includingfiltrationandevenultraviolet(UV)disinfection.The
additional treatmenttechnologiesmayfallwithinthescopeofotherNSF/ANSIstandards.For
example, filters aretestedandcertifiedaccordingtoNSF/ANSI42DrinkingWaterTreatment
Units—Aesthetic Effectsand/orNSF/ANSI53DrinkingWaterTreatmentUnits—Health
Effects. UV systemsaretestedandcertifiedaccordingtoNSF/ANSI55Ultraviolet
Microbiological WaterTreatmentSystems.ThescopeofNSF/ANSIS8requiresthatsystems
with manufacturerclaimsthatincludecomponentsorfunctionscoveredunderotherNSFor
NSF/ANSI standards must conform to those applicable requirements; therefore, EPA’s
understanding is that any RO system certified to NSF/ANSI 58 would also be required to
havefiltersandothercomponentscertifiedtoapplicablestandards. WaterSenseintendsto
permithybridsystemstoearntheWaterSenselabel,providedthe ROportionofthesystem
meets the scope and all water efficiency and performance requirements of a future

PPeEilicalidR is seeking input on its intent to include hybrid systems

within the scope of a specification. Further, WaterSense seeks feedback on whether it
should require that components of hybrid systems be tested and certified to other
applicable standards (e.g., NSF/ANSI 42 for filtration, NSF/ANSI 55 for UV).

Current Certificationagencieshavepoliciespertainingtothisissue. Ifthemanufactureris
making claimsassociatedwiththeadditionalhybridsystems,thenthoseclaimswouldneed
to be certified. IfhoweverthemanufacturerlISNOTmakingadditionalclaimscoveredunder
the scope oftheaffiliatedstandards,thenthedevicewouldnotrequireadditional
certification.

For example,ifaPOUROsystemhasaUVattachedtoit,themanufacturer may clam that it

has a UV Module,howeverifitisnotmakinganyreductionclaims associated with the UV,
then they wouldbeexemptfromrequiringformalcertificationtoNSF 55. If however they are
making either NSF55classAorClassBreductionclaimsforthe system, then they would be
required to havetheseclaimssubstantiatedthroughformalcertification of this add on device.
Current requirementswithintherelevantstandardsprovideguidance on labeling and
differentiation astowhatisspecificallycertifiedincaseslikethese — we would recommend a
similar approach.

WaterSenseintends toadopttheNSF/ANSI58testingprocedures forrecovery rating and
eifetenegririgseekingfeedbackfromstakeholdersregardingthe

viability" ofusingtheNSF/ANSI58recoveryratingandefficiencyratingtestmethods to
evaluateRO systemwaterefficiency.[Page9-11]

This is understood to bea recognized longtermsindustrystandard.

WaterSense is also considering adopting criteria to require RO systems to achieve a
recovery rating of at least 40 percent and an efficiency rating (as applicable) of at least 40
percent. These criteria align with the requirements of ASSE 1086.WaterSense is se
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feedback from stakeholders on this proposed water efficiency criteria for POU
RO systems. [Page 11]

Rather than use ASSE 1086 as the benchmark, it would be more prudent to start out with a
program where there is a high but manageable efficiency rating developed. A review of all
certified RO systems should be conducted (NSF, IAPMO, WQA) and obtain a total list of all
certified product and their efficiency rating. From there set some bar where a group of
products currently certified demonstrably meet the Water Sense standard. We believe you
are lookingforincrementalimprovementsandobtainablegoals.

In regardstoASSE1086,Definitionofavaluablestandardistheresponsefromtheindustry

to obtaincertificationtothisstandardtoprovidedefinablevalueadddifferentiationtoa

product line. Through this certification the intent is to market a product to this new value add
standards requirements which in turn provides market value and increased sales to offset
heavy burdencoststoobtainthecertification.

One exampleofthisisNSFStandard401.UponcompletionofthedevelopmentofNSF

401, therewasimmediateresponsefromtheindustrytoobtaincertificationtothisstandard.
Today there are hundreds if not thousands of products currently certified at the different
agencies which carry these claims.

Looking at ASSE 1086; launched in 2019 and to date upon review of the various listing
agencies no products are certified to this standard. There is no benefit to the industry nor
the publicifastandardisdevelopedandnoproductsarecertifiedtothestandard.

In reviewingwithROIndustryexperts,thestandardwasdevelopedwithasmallnumberof
participants without broader oversight and input from the manufacturing and RO industry. A
critical partofStandardsdevelopmentistohaveproperdepthandbreadthofindividualsto

work with,developandvalidatethroughtestingthestandardasitisbeingdeveloped.

Care mustalsobetakenwherecreationofamonopolyiscreatedwithinamarketthrough
the developmentofaverynarrowstandard.Agenciesmustbeawareofthemarketand
make surethatthroughregulationamonopolysituationdoesnotoccurwithobvious
ramifications for the consumer.

Automaticshutoffdevices are animportantwater-saving component applicabletoRO
systems.Thisdevice shuts off theflowofincomingwater when the storage tankfills to a
certain capacity,thereby stoppingthetreatmentprocess, preventing the tank from
overflowing,andpreventing rejectwaterwhenthesystem is not actively treating.This is a
requirementincludedwithin ASSE1086.Similarly, WaterSense intends torequirethat all RO

irppekinARL I mMaticshutoffdevice.
whetherrequiringanautomaticshutoffvalveisa reasonable expectation fora water-

efficient RO system. [Page 12]

Automaticshutoffdevices areinstalled on all POU RO devices that we are aware of so we
are in agreementwith this requirement, however if a standard is set to a specific efficiency
rating, thenthedesign of theproduct is irrelevant provided it meets the requirements of the
standard.Wewould cautionagainst making the standard too complex with small details like
requiringanASOVand lookatoverall system efficiency ratings as the benchmark.
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During discussions withstakeholders, someindicated thatitmaybepossibleforconsumers
to make modificationsorchanges to the systemafter purchasethatwoulddecrease product
efficiency. Forexample,acustomer couldreplacethe ROmembranewithinahigh-efficiency
RO system withalessefficientmembrane,eitherby accidentortosave onmaintenance
costs. It is alsopossiblethat theconsumercouldreplacethestoragetankwithadifferent

¥2RerSense is seeking feedback on the likelihood of these post-purchase
modificationsandthemagnitudeoftheireffecton theROsystem'swaterefficiency.
WaterSense isalsoseekingsuggestionsonhow to encourageandinformconsumers
to purchase appropriatereplacement partstomaintaintheirsystem'swaterefficiency.
[Page12]

This isrelated to our previous comments regarding membrane swapping. We recommend
certifying a system and the components of the system as a system and following guidelines
set within standard 58. It is not possible to Certify post installation options to meet the
standard. Best to keep it simple and have a list of WaterSense certified products. Overall the
goal of increased efficiency will drive the industry and will benefit the consumer and the
environment. Some consumers may indeed swap components or otherwise modify the
system after purchase however that will be the exception not the norm in our opinion.

WaterSense has notidentified fieldstudies todatethat assess actual water savings
associatedwith moreefficient ROsystems compared to inefficient systems. Further, while
EPAhasanecdotallyheardthatanestimatedonemillion POU RO systems are sold

annually,the exact productmarketisunknown. WaterSenseisseeking ROsystemmarket
dataandusage datatoassesstheimpactof apotentialWaterSense specificationon

potentialwater savings.[Page12]

It wouldbedifficultto obtaintrueanduseful data for statistically accurate information to
properlydevelopend conclusionsasto a national water savings hypothesis.

WaterSense isconsidering requiringthat alllabeled products conform totheapplicable

requirements ofNSF/ANSI 58 to ensure adequate contaminant reductionperformance
criteria are met.NSF/ANSI 58 only requiresthe systemtomeet aminimumof75percent
TDSreduction.Beyondthis, any contaminantreductionclaims made bythemanufacturer
mustbe verifiedbytestdata generatedundertherequirements ofNSF/ANSI58.
WaterSenseisseekingfeedbackfromstakeholdersregardingtheviabilityofrequiring
thatWaterSenselabeled RO systemsmeetallof therequirementsofNSF/ANSI 58,
includingthe75percent TDS reductionrequirement.[Page 13]

Agreed —

WaterSenseis considering incorporating the ASSE 1086 membranelifetestprocedures and
criteria intoapotential specificationtoensure the RO membrane willhave adequate
resistancetofouling andmaintainitswaterefficiency and performanceovertime.
WaterSenseisseekingfeedbackfromstakeholders regardingtheviabilityofusingthe
ASSE 1086membranelife testmethodsto evaluate membranelifespanandRO
systemperformance.[Page 14]

Successof a system inthe marketplace is driven by consumers looking at initial as well as
long termmaintenancecosts. Preference would be to keep the requirements simple i
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focus on the efficiencyaspectofthestandard. Productswillbesuccessfulorfailbasedupon
consumer awareness.

WaterSense isconsideringwhethertorequirethattheefficiencyrating(forsystemswitha

storage tank) orrecoveryrating(forsystemswithoutastoragetank)bedisplayedonthe

product, productpackaging,andassociatedspecificationsheet.Becauseefficiencyrateand
recovery ratingaretechnicaltermswithdetailedtestingproceduresandsomewhatsimilar
definitions, the distinction between the two values may not be clear to consumers.
WaterSense is also concerned that presenting the efficiency/recovery rating as a percentage
may beconfusingtoconsumersandmaynoteffectivelyconveythewaterefficiencyofthe

device. As discussed earlier, many manufacturers advertise a “pure-to-waste” ratio in

addition to or instead of efficiency/recovery rating, which may be more comprehensible but
does notappeartobeastandardizedmetric. Therearenospecifictestingproceduresfor
determining pure-to-waste ratio, and the term is sometimes used synonymously with
recovery rating, efficiency rating, or neither. For this reason, WaterSense is considering
defining the term “treated-to-waste ratio” as the ratio equivalent of the efficiency rating (for
systems with a storage tank) or recovery rating (for systems without a storage tank), as
applicable, of a given RO system. For example, using Equation 1 on page 10, an RO system
with anefficiencyratingof4Opercentwouldhaveal:1.5treated-to-wasteratio.WaterSense

is consideringrequiringthetreated-to-wasteratioonproductpackaginganddocumentation

to moreeasilyconveytheROsystemwaterefficiencytoconsumers.

WaterSense is

seeking input on the proposed "treated-to-waste ratio" definition and any other
reasonable ways to mark products, product packaging, and specification sheets that
would be easy for the consumer to understand. [Page 14 - 15]

Efficiency and Recovery ratings are already on the Performance Data Sheet. Adding more
marketing / literature requirements to the product packaging is over burdensome and for the
most part confusing to the consumer.

Mare to point — We would suggest that you require certification agencies to have efficiency

and recovery ratings displayed on the online listings. This will allow consumers when they
are researching products to be able to quickly see within the online listings of a product what
the recovery and efficiency ratings are for all certified RO System.

How shouldWaterSenseincorporatepackaging/labeling requirements that clarifywhat is
certifiedundertheWaterSense label,especially inthecase of hybrid systems?Forhybrid
systemsthatuseadditional treatmenttechnologies(e.g., UV), product markingshould
specifythattheWaterSense label andcriteria applysolely to the RO portion ofthetreatment
process.lfWaterSensedecides nottorequire certifications or criteria pertainingtothe
additionaltreatmenttechnology(ies), WaterSense is seeking input on how to incorporate
packaging/labelingrequirementsthat clarifywhichtreatmenttechnologyiscertified
undertheWaterSenselabel.[Page15]

In thethreadofkeepingthingssimple,WaterSense should develop a logo for the POU RO

marketspecifically. AllPOU RO systems meeting the requirements water sense program for
RO systemscanbeartheWaterSensemark regardless of whether it is a hybrid or non-
hubrissystemaslongasthe entire system is certified to the appropriate standard. The
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additional costs of these systems will allow the market place to determine if these
additional technologies are required or valuable.

WaterSense'sgoal is topromotetheadoptionofwater-efficientproducts.Inmanycases,RO
systems arenot the mostwater-efficientdrinkingwatertreatmentsolutionforagiven
application.EPA intendstousecarefulandconsideratemessagingsoasnottopromotethe
use of ROsystems overotherwatertreatmenttechnologiesthatmaybeequallyormore
appropriate.Instead, theintentoftheWaterSensePOUROsystemspecificationistohelp
consumerswho alreadyintendtopurchaseanROsystemidentifythemostwater-efficient

options. WaterSense is seeking input on messaging that can be used so as not to
promote the purchase of RO systems when they are not necessary. [Page 15]

Again, inkeeping thingssimple,developalogoandallowproductstobearthatlogowhen
they arecertified or meetthe“efficiency’requirementsofWaterSense. Thisdoesnot
promotethe use of RO, justthatitmeetsan“efficiency“standard.

Anecdotally, EPA hasobservedthatmoreefficientROsystemstendtobemoreexpensive

than average systems.Similarly,basedonareviewofavailableproductsonline, higher
efficiency RO systemssometimeshavemoreexpensivemembranesthanaveragesystems,
with relatively similar lifespans.However,duringconversationswithEPA,some
manufacturers have statedthatitispossibletoproduceandsellhigh-efficiencysystems,
filters, and membranesatsimilarcoststostandardsystemsandcomponents.WaterSenseis
unclear whether somehigh-efficiencymembranesrequiremorefrequentreplacement,which

would increase maintenancecosts. yyaterSense is seeking input on the impact of high-
efficiency systems on product and maintenance costs. [Page 15]

The marketwillbalancethisoutonitsown,sowouldnotincludecostevaluationswithinthe
standard. Theabilitytomeetastandarddoesnotdictatesuccessinsellingtheproduct. A
simple approachofproducttostandardshouldbemaintainedandfromthereallowthe
market to balanceitselfoutpertainingtocoststhroughcompetition.

Most POU RO systems (particularlyunder-sinkmodels)donot use energy. However, some
more efficient RO systemsuse electricpumpstoachievegreater efficiency/recovery ratings.
These systems may havean energytradeofftoconsider.WaterSense isinterested in
understanding the currentmarket forROsystemsthatuseenergy, particularlyas it relates to
improving efficiency; whether a WaterSensespecificationwould increasetheuse of electric
pumps to achieve greaterefficiencies;andhowmuchenergythese typesofsystems

typically consume. Thisinformationwillhelptheprogramassess andconveythe potential
RiEs(SReIgy sateNfRloropaUBArthe efficiency

gains possible from incorporating an electric pump in a system and how much
energy thesesystemstendtouse. [Page16]

Again,any datadevelopedpertainingtothis will mostly be theoretical. If the intent is to
develop a WaterSense initiative, bettertokeep on point with Water Savings. If broad
reaching evaluations of waste, energylifecycle evaluations, etc are part of the program, then
anticipation would be that this would takeextensive research, time and money to develop

accurate and meaningful data. In my history, | have experienced some standards taking well
over 10 years when the scope of the standard starts to become too broad. Additiong"* ~~

stated above these components add costs — let competition and the market drive the
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issues. If two systems meets the standard the consumer will chose based on price. This is
also why it is important not to set an “efficiency” standard too high such that it drives unusual
system designs and expense and means that few if any systems or only very expensive
systems will be able meet this standard.

EPA has notidentifiedanydatasuggesting there are potential impacts of concern with
respect to thedischargeofaconcentrated waste stream from RO systems. High-efficiency
RO systemswillproducemoreconcentrated reject water; however, this reject water is
blended withotherwastewaterfroma residence or business, and any resulting increase in
contaminantsisexpectedtobenegligible.

EPA doesnothavedataonspecificimpactstoonsite septic systems. The amount of

wastewatergeneratedfromaPOURO systemisminimal when compared to other typical
residentialwateruses,suchasfromtoilets,bathing, and clothes washing. Further, an RO
system doesnotaddanyadditionalmineralsorcontaminants to the wastewater (but rather
concentratescontaminantsfromtheincomingwater supply). If anything, WaterSense
expects a potentialspecificationwillpromoteR0Osystemsthat reduce the wastewater being
directed to thesepticsystemcompared to typicalRO systems. However, it is possible a
septic systemcouldbeimpacteddependingonavarietyoffactors.

WaterSenseisseekinginputonwhetherROsystemscontribute any negative impacts to
wastewaterandwastewatertreatment systems, including septic systems, and whether
thoseimpactsareexacerbatedwith high-efficiencysystems. [Page16]

Therehave beenseveralpapers/studies which showthat RO Systemsdonot negatively or
meaningfully impacttheoverallwaste stream. We agree that there is nomeaningful impact.
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Affiliation: E-A-MBenelux B.V.
Comment Date: February 16, 2022

Email Text:
Dear Jessica,

Thankyouverymuchforthe presentation,

Let meintroducemyself.My name is Ilan J Aberman from The Netherlands.

I havebeeninthebusiness of water filtration since 2008. we are a manufacturer of POU
anti-bacteriafilters(mainly for the showers)

Is RO systemWaterSense is your product? are you making it? One of the main issues is

the systemsalsocangenerate a significant amount of water waste during operation.

I saw thatyourhigh-efficiency RO system with a 40 percent efficiency rating would send
approximatelyl1,430gallons of water down the drain per year. What if it can be "0" zero?
Above this,theROsystem will reduce much more than it needs, such as minerals the
body needs;anyattemptto return the minerals artificially is less effective to the body
and can causelong-termdamage.

In The Netherlands,wehave excellent water quality. However, we will need a high-

quality anti-bacteriasystem. In addition, we will need a sentiment scale filter in some
places.

I know a companythatgives you better results than an RO system with zero
wastewater.ItisalocalU.S product. It has an EPA registration, and IAPMO checks it.

Do you thinkthiscaninterest you or ERG company?

I will see youonthecall,

Kind regards,

Ilan J Aberman
E.A.M BeneluxB.V
+31614190490
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Commentefugene Leung
Affiliation: California State Water Resource Control Board

CommentDkruary 16, 2022

Email Text:

GoodAfternoon:

Iamtheperson that made the suggestion to separate the POU RO into two subgroups -
pumpassisted and system pressure. I am the primary technical person working on POU
devices,implementation of POU devices at PWS and the voting member on NSF/ANSI
DWTUstandard. I want to touch base with your team and let you know what we are
workingon and I believe the Watersense RO rating idea is great —and important — given
the severe drought here in California.

Also, I want to provide a little back story for the need for the two categories- the reason

being that RO systems working off of distribution system feed pressure have limited
capability in reducing nitrate concentration. A pump assisted unit may use tighter
membranes and can have higher nitrate rejection. I feel it will be extremely important to
allow the two separate groups and clearly discuss the need for the pump assisted
category as the pump allows for the use of tighter RO membranes and may be needed
to achieve the needed contaminant reduction to use a POU device as a compliance
treatment technology.

Finally, we are working on a white paper on the use of POU/POE. We will be having

stakeholder groups from WQA in our call and will touch of many these topics. Would
you like to be a participant of our stakeholder meeting that is coming up next month?

Please let me know if we can have a follow-up Teams or Zoom meeting.

Thanks,

Eugene

Eugene H. Leung, P.E.

Drinking Water Treatment Technical Specialist
Technical Operations Section, Division of Drinking Water
California State Water Resources Control Board

(510) 620-3460

eugene.leung@waterboards.ca.gov
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Commentefhristoph Lohr

Affiliation: IAPMO
CommentDate: March 25,2022

Email Text:
To WhomItMay Concern:

Please seeIAPMO’s comments to EPA’s NOI for WaterSense Draft Specification for
POU RO Systems, attached. Please let us know if you have any questions.
Respectfully,

Christoph Lohr,P.E., CPD, ASSE12080

Vice President of Strategic Initiatives
Phoenix, Arizonalwww.iapmo.org

D: 909-731-0219|M: 248-736-4940
Christoph.Lohr@iapmo.org

LinkedIn | Iwitter

LICENSED IN_ AZ, CA, FL, GA,NV,TX

®

Email Attachment;

See pages 28 through 31.
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WaterSense NOI Comment (Slide 43): WaterSense is considering whether to include high efficiency
RO membranes (in addition to entire systems) in the scope of its specification to help distinguish
them from typical membranes.

a. IAPMO Response: IAPMO does not support this option for WaterSense because a high

efficiency membrane put into asystem that is not set up to be efficient would not pass

the testing requirements for the systemitis putinto. We feel this would cause a lot of
consumer frustration and lack of trust in the WaterSense program. A high efficiency

membrane is not the only component needed to make a system consequently efficient.
The lab / certification agency would need to review flow restrictor and shut off valve in
addition to swapping out the membrane to make this work. We recommend a systems-
based evaluation process.

WaterSense NOI Comment (Slide 43): Help consumers identify appropriate replacement parts for
their high-efficiency system
a. IAPMO Response: Certified systems are required to provide a list of replacement
components along with the suggested frequency for changing the pre and post filters and

RO membrane. Even for non-efficient systems, when an RO membrane is changed in a
system, it is tested to establish continued compliance.

WaterSense NOI Questions and Data Gaps (Slide 45): WaterSense is seeking feedback on whether
labeling high-efficiency RO membranes would be beneficial to consumers.
a. TAPMO Response: No, there are a variety of sizes of high efficiency membranes, proper
care must be taken for the RO to function properly when changing the membrane If the
program requires certification to ASSE 1086 and not just compliance, the membranes could

be marked as efficient when there is accompanying language specifying the system it is
certified in. A membrane manufacturer should not be able to mark a membrane as EPA
Water Sense efficient.

WaterSense NOI Questmns and Data Gaps (Shde 45) Is it feas.ib!e to swap out the membrane in

a—mPMO—REspUnSF—ND—tHe‘membTane—rs—bhe component that will need to be changed but

the system will also need modifications to the shut off valve and flow restrictor.

WaterSense NOI Questions and Data Gaps (Slide 45): WaterSense is seeking feedback on its intent

atAPMOResponse: —We do notfeetthat-any individual components should be allowed to use

the WaterSense mark as standalone components. It needs to be a systems-based approach.

RO Systems are not the same as a faucet where you can swap out the aerator. Membrane,
flow restrictor, back-pressure prevention, (permeate pump) positive pressure increase,

automatic shut-off valve, etc. will affect system efficiency. We would need the device to be

a packaged system to evaluate efficiency. Example: Toilet is certified as a system, no

separate WaterSense labeling for tank and bowl.
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WaterSense NOI Questions and Data Gaps (Slide 47): WaterSense is seeking input on its intent to
include hybrid systems WIthin the scope of a specijication. Further, WaterSense seeks jeedback on
whether It should require that components of hybrid systems be tested and certified to other

ﬁmfﬁmiﬁe_smﬂn‘ards_(e—g_NSF/ANSf 42 for filtration, NSF/ANS! 55 for UV).

: calls them) should be
allowed to be included in the scope of the specification as they will not change the efficiency
of the system. We do not believe that certification for those other applicable standards
should be a required part of the specification for the same reason, they will not have an
impact on the efficiency. When testing and certifying a complete system all the components

will be evaluated for material safety and structural integrity.

WaterSense NOI Questions and Data Gaps (Slide 55): WaterSense is seeking feedback from

stuketrotders—regurdimgtie—viatitityof usimg—te—NSF/ANSI-58Tecovery rutimg—urd—efficiency rating
test-methods—to—evafuateRO-systenrwaterefficiency —

atAPMOResponse:—Weagree—thatthe—testing-methods in NSF/ANSI 58 are acceptable for

water efficiency and recovery rating.

WaterSense NOI Questions and Data Gaps (Slide 55): WaterSense is seeking feedback from

. 5 ; ; b sberie—for—POU—RE
a—APMOResponse:—RequiringASSE-1086—is—eritical-because—theNSF/ANSI 58 standard will not
take into account membrane fouling. The challenge water and duration of the test in
NSF/ANSI 58 are not designed to evaluate the system's ability to operate at the efficiency
rating for an extended period of time. ASSE 1086 includes the membrane fouling test that
ensures the efficiency is sustainable for approximately one years’ worth of use. We believe
40% efficient is both difficult enough to ensure that not all systems would qualify but not

too difficult that no systems could qualify. We would recommend referencing ASSE 1086 in
lieu of NSF/ANSI 58 as ASSE 1086 encompasses and requires compliance with NSF/ANSI 58.
Example: Like ASME A112.18.1 references NSF/ANSI 61.

WaterSense NOI Questions and Data Gaps (Slide 56): WaterSense is seeking input on whether

requiring an automatic shutoff valve is a reasonable expectation for a water-efficient RO system
a.|IAPMO Response: Yes, we agree with this.

WaterSense NOI Questions and Data Gaps (Slide 57): WaterSense is seeking feedback on the

likelihood of these post-purchase modifications and the magnitude oj their ejject on the RO

system’s water efficiency.
a. IAPMO Response: We definitely believe that this is possible. But it is no different than
other products that are within the WaterSense program. For example, a kitchen faucet that

was WaterSense labeled but the owner removed the flow restrictor no longer meets

WaterSense requirements. WaterSense should consider requiring — manufacturers to

specify replacement components in the manual as part of certification requirement.

WaterSense NOI Questions and Data Gaps (Slide 57): WaterSense is also seeking suggestions on
how to encourage and inform consumers to purchase appropriate replacement parts to maintain
their system’s water efficiency

a. IAPMO Response: The ASSE 1086 and NSF/ANSI 58 standard requires certified companies

to provide a list of replacement components.
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WaterSense NOI Questtons and Data Gaps (Slide 60): WaterSense is seeking feedback from
Stakeholders regarding the viability of requiring that Watersense labeled RO systems meet all of
the requirements of NSF/ANSI58, including the 75 percent TDS reduction requirement
1086. The
ASSE 1086 standard requires compliance with NSF/ANSI 58 including the 75% reduction TDS
requirement.

WaterSense NOI Questions and Data Gaps (Slide 63): WaterSense is seeking feedback from

Staxkenolders regarding e viabmnity of using = membrane lije 1es etnoas to

. TAPMO Response: We believe ASSE 1086 shaitbethe fundamental requirement of this

WaterSense specification. NSF/ANSI 58 is not an applicable protocol to determine

efficiency and life of a product as it only validates short term efficiency of the product.
WaterSense NOI Questions and Data Gaps (Slide 65): WaterSense is seeking input on the
proposed “treated-to-waste ratio” definition and any other reasonable ways to mark products,
product packaging, and specification sheets that would be easy for the consumer to understand
a. IAPMO Response: ASSE 1086 requires specification sheets to indicate efficiency. For
example, in lieu of saying “40% efficient”, indicate "4 liters of water produced and 6 liters
water to the drain."

WaterSense NOI Questions and Data Gaps (Slide 66): If WaterSense decides not to require

certifications or criteria pertaining to the additional treatment technologyf(ies), WaterSense is
seeking input on how to incorporate packaging/labeling requirements that clarify which treatment
technology is certified under the WaterSense label

a.IAPMO Response: Recommend certifying to ASSE 1086 as it certifies the entire system and

includes all the packaging, labeling and instruction requirements of both ASSE 1086 and
NSF/ANSI 58.

WaterSense NOI Questions and Data Gaps (Slide 67): WaterSense is seeking input on messaging

that can be used so as not to promote the purchase of RO systems when they are not necessary
a. IAPMO Response: Most water treatment purchases are based on personal choice as

opposed to necessity. This is a similar situation as other WaterSense specifications, like
weather-based irrigation controllers. We recommend a similar approach of messaging.

WaterSense NOI Questions and Data Gaps (Slide 68): WaterSense is seeking input on the impact

of high-efficiency systems on product and maintenance costs
a. IAPMO Response: High efficiency membranes are more expensive but the additional cost is
only a couple dollars so it should not affect the total cost of the complete system.

WaterSense NOI Questions and Data Gaps (Slide 70): WaterSense is seeking input on the

efﬁcrency gams poss:b!e from rncorporatmg an ef'ectnc pump in a system and how much energy

pﬂmp—eﬁrereﬁey—femﬁfemen{—fﬁﬁe#eemﬁe—syﬁm—m—ﬁs specrﬁcanon? If so, are there data

available that could help establish these criteria?
a. IAPMO Response: A typical POU booster pump uses 24V (output), input of 120 V, uses 0.29
mA = 6.96 Watts. The amount of energy savings would be miniscule. Therefore, we do not

think it's necessary to include this as reguirement.
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WaterSense NOI Questions and Data Gaps (Slide 71): WaterSense is seeking input on whether

RO systems contribute any negative impacts to wastewater and wastewater treatment systems,
including septic systems, and whether those impacts are exacerbated with high-efficiency systems.
7 3 ] used to mitigate those impacts?
s i fssi itting the

stream it is not adding/removing contaminants.
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WaterSense® Notice of Intent (NOI) to Develop a Draft
Specification for Point-of-Use Reverse Osmosis (RO)
Systems — Kinetico Response — April 18, 2022

NSF/ANSI 330 does not provide definitions specific to RO systems. However, EPA has
modified the NSF/ANSI 330 definitions to define the following terms:

0 RO system: A system that incorporates a water treatment process that removes

undesirable materials from water by using pressure to force the water molecules
through a semipermeable membrane.
0 POU RO system: A plumbed-in or faucet-mounted RO system used to treat the
drinking and/or cooking water at a single tap or multiple taps, but not used to
treat the majority of water used for washing and flushing or other non-
consumption purposes at a building or facility. Any batch RO system or device
not connected to the plumbing system is considered a point-of-use RO system.
0 POE RO system: An RO system used to treat the water supply at the entry of a
building or facility for drinking and for washing, flushing, or other non-
consumption use. A POE RO system has a minimum initial clean-system flow
rate of not less than 15 liters per minute at 103 kilopascals pressure drop and 18
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+ 5 °C water temperature(not less than four gallonsperminute at 15 psig
pressure drop and 65 * 10°F water temperature).

These definitions will be used forthe purposes of thisNOIandtoinform future

specificationdevelopment relatedto this product category.EPAdoes not intend to
differentiatebetween commercialand residential ROsystemsinits specification and
therefore didnotpropose definitions for theseterms. EPAisseekinginputonthese
definitionsand wouldalsobeinterestedinotheracceptedindustrydefinitions.

KINETICOCOMMENTS: Thesedefinitionsarefine.We havenoissue orcommentswith these
definitions at this time.

EPA intends to limit the scope of a potentialWaterSensespecificationtoPOURO
systems, as defined above, consistentwiththeapplicabilityof NSF/ANSI58.NSF/ANSI
58 does not differentiate among POUROsystemsthatareintendedforresidentialor
commercial applications; therefore, itsscopeisslightlybroaderthantheASSE1086
standard, which is limited to residentialPOUsystems.FurtherASSE1086specifies
compliance with NSF/ANSI 58, includingthetestmethodforsystemefficiency,thusit
does not appear that the applicationoftheproduct(residentialorcommercial)hasa
bearing on its ability to be testedtotheefficiencyorperformancerequirementsofeither
standard. At this point in time,EPAdoesnotseetheneedtolimitaspecificationto
residential POU RO systemsandexcludePOUproductsthatmaybeusedin

commercial applications. WithinthePOUcategory,WaterSensealsodoesnotintendto
distinguish among the differenttypesofPOUROsystems(e.g.,countertop,under-sink)
in terms of the water efficiencyorperformancerequirements.Overall, WaterSense’s
goal is to reduce water wastedbyPOUROsystemsbydecreasingtheamountof
concentrate produced for everygallonofwatertreated,whichcanbeachievedacrossa
wide range of available technologies.

Based on researchand conversationswithstakeholders,EPAintendstoexcludePOE

RO systemsfromthescopeofapotentialWaterSensespecification.Notallendusesof
water requireorevenbenefitfromthequalityofwatergeneratedfromanROsystem
(e.g., waterusedfortoiletflushes,clotheswashing,orbathing). WhilePOEROsystems
are generallymoreefficientduetotheirtendencytoincludeelectricboosterpumps
and/or recirculatesomeoftheconcentratewater, POEROsystemstreat,and
subsequently waste, more water on the whole than POU systems. WaterSense,
therefore,does notwanttoencouragetheuseofoversizedsystemsthatsubsequently
generate significant water waste during the treatment process.

WaterSense is seeking
input on the intended scope of a potential specification that includes POU RO
systems, as defined above, and excludes POE systems.

KINETICOCOMMENTS: Weagreethe programfocusshouldbearoundPOUsystems at this
time.

WaterSense is considering whether to include high-efficiency RO membranes in the
scope of its specification to help distinguish them from typical membranes. Thisw
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help consumersidentifyappropriate high-efficiencyreplacement membranesfortheir
system to ensureitcontinues to performatitsratedwaterefficiency.Additionally,it may
encourage consumerswithless efficientsystemstopurchasecompatiblehigh-efficiency
membranes toincreasetheefficiency.Asdiscussedinmoredetail inSectionV
Performance andProductTesting, ASSE1086includestestprocedurestoevaluate a
high-efficiencymembraneseparatefromanROsystem,atleastwithrespecttolife span

avd padersansseekingfeedbackonwhether labelingRO
membraneswouldbebeneficialtoconsumersandwhetherit isfeasibletoswap
out the membraneinatypical ROsystemforahigherefficiencymembraneto
increase the system'’s water efficiency.

KINETICOCOMMENTS:Thecomponentsused to build RO systems are specifically
designedtoworkinconjunction with eachother to create a unique system. Many critical
design considerationsandfeatures cannotbe perceived by the casual observer. The
consumercouldbeeasilymisled if they thought they could simply swap out a standard
membraneinasystemwitha different membrane rated as “high-efficiency” and get the
performanceofa“high-efficiency” system. Performance issues might include not only
system efficiencybutcontaminant reduction, membrane life, and others.

Beyond potential consideration forlabeling RO membranes,WaterSensedoes not
intend for the specification to applytoother accessoriesor“add-on”devicesintended to
improve product efficiency, productionrate, or otherwiseimpacttheoperation of an RO
system. These products include apermeate pump,whichisanon-electricdevice that
can be used to retrofit a POUROsystem to reducethebackpressurefromthe storage
tank and therefore improvethe system’s water efficiencyandperformance.Other
companion products includeretrofitrecirculationkits(usedtorecirculatetheconcentrate
water as feed water) and anysystemsthat divertROrejectwaterforotheruses. If a

POU RO system requires theuseofacompanionproducttomeettherequirements of a
future specification, then WaterSenseintendstorequirethecompanionproduct to be
tested, packaged, and soldalongwiththe systeminorderforthesystemtobear the

WaterSense label.
WaterSense is seeking feedback on its intent to exclude add-

on/aftermarket companion products from the scope of the specification.

KINETICO COMMENTS:Kinetico agrees thatitisreasonablethatthecomponents
needed to certify to the WaterSense mark shouldbepartofthesystemthatis sold, and
only certified replacementparts should be offeredtoservicetheunit.Creating add-on
accessories with the implication that they will improvetheperformanceorefficiency
should not be in the scope.

There are also a variety of hybrid RO systems within the marketplace that combine
various methods of water treatment, including filtration and even ultraviolet (UV)
disinfection. The additional treatment technologies may fall within the scope of other
NSF/ANSI standards. For example, filters are tested and certified according to
NSF/ANSI 42 Drinking Water Treatment Units—Aesthetic Effects and/or NSF/ANSI 53
Drinking Water Treatment Units—Health Effects. UV systems are tested and cert
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accordingtoNSF/ANSI55UltravioletMicrobiological Water TreatmentSystems.The
scope ofNSF/ANSI58requiresthatsystems with manufacturerclaimsthatinclude
componentsorfunctionscoveredunderother NSF or NSF/ANSIstandardsmust
conformtothoseapplicablerequirements; therefore, EPA’sunderstandingisthatany

RO systemcertifiedtoNSF/ANSI58would alsobe requiredtohavefiltersandother
componentscertifiedtoapplicablestandards. WaterSenseintendstopermithybrid
systemstoearntheWaterSenselabel,providedthe ROportionofthesystemmeetsthe
scope and all water efficiency and performance requirements of a future specification.

WaterSense is seeking input on its intent to include hybrid systems within the
scope of a specification. Further, WaterSense seeks feedback on whether it
shouldrequirethatcomponentsofhybridsystemsbetestedandcertifiedtoother
applicablestandards(e.g.,NSF/ANSI42for filtration,NSF/ANSI55forUV).

KINETICOCOMMENTS:Weseenoreasonnot to includehybridsystemsintothe
WaterSensespecification.Indeed,everyROsystem is likelytoincludesedimentand
carbon prefiltrationaswellasapostmembrane polishingfilteranyway.However,how
do you sell thehybridandcertifyitasacomplete system?EPAshouldfollowtheleadof
NSF/ANSI 58,whichalreadyhaslanguage about the requirementthatcomponentsof
hybrid systemsbetestedandcertifiedtoother applicablestandards.

WaterS_epseinter]ds to adopt the NSF/ANSI 58 testingprocedures for recovery rating
and efficiencyrating. \yaterSense is seeking feedback from stakeholders regarding

the viability of using the NSF/ANSI 58 recovery ratim&@%@ﬁ@gig@@br@gmg@ﬂg
methods to evaluate RO salstem water ef_ficiencey. .
adopting criteriatorequire RO systems to achievearecoveryratingofat least 40

percent andanefficiency rating (as applicable) ofatleast40percent.These criteria
align with therequirements of ASSE 1086. WaterSense is seeking feedback from
stakeholders on this proposed water efficiency criteria for POU RO systems.

KINETICO COMMENTS: The 40% efficiency ratingissomething newtothe industryand
something manufacturers are still trying to work tounderstand. As anindustry, we are
working to understand what it would take to get tothatthreshold, butmore importantly,
what tradeoffs would be necessary to achieve 40%.

Designing a system to meet the efficiency standardraises multiple issues, including:
0 Pumping:

o Is it achieved by the addition of a pumpor designing in a larger pump?

o How big a pump is needed?

o What is the added cost?

o How long does it last?

o What are the electrical certification implications of adding a pump?

[ Membrane:

o Is there a need for a different membrane element?
o Is it more surface area which in turn generates additional cost?
o If the sheet surface area is bigger, will it still fit in the same filter housing
and if not, does the entire product need to be redesigned?
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o Critically, does the membrane sheet need to allow more contaminants
through and thus it cannot achieve the safety previously delivered to the
consumer?

0 Internal controls:

o Do we need to reduce the size of the reject flow control?
o What are the implications of reject flow control changes on membrane life
and contaminant reduction?

We strongly oppose the 40% efficiency target as there are more questions than

answers. Our proposal would be to aim for a more realistic number that gets
manufacturers working toward a more achievable water savings goal.

Automatic shutoffdevicesareanimportantwater-saving component applicabletoRO
systems. Thisdevice shutsofftheflowofincomingwater whenthe storagetankfills toa
certain capacity,therebystoppingthetreatment process, preventing the tankfrom
overflowing, andpreventingrejectwaterwhen thesystem isnotactively treating.Thisis
arequirementincluded withinASSE1086.Similarly,WaterSense intends torequire that
allROsystemsbeequippedwithanautomatic shutoff device. WaterSenseisseeking

input onwhetherrequiringanautomaticshutoffvalveisareasonableexpectation fora
water-efficient ROsystem.

KINETICO COMMENTS:Kineticosupports this as a reasonable expectation.

Duringdiscussionswithstakeholders, someindicatedthatitmaybepossiblefor
consumerstomakemodifications or changestothesystemafterpurchasethatwould
decreaseproductefficiency.For example,acustomercouldreplacetheROmembrane
within ahigh-efficiencyROsystem withalessefficientmembrane,eitherbyaccidentor
tosaveonmaintenancecosts. It is alsopossiblethattheconsumercouldreplacethe

storagelaniwitiadifierentsize, WaterSense is seeking feedback on the likelihood

of these post-purchase modifications and the magnitude of their effect on the RO
system'’s water efficiency. WaterSense is also seeking suggestions on how to
encourageandinformconsumers topurchaseappropriatereplacementpartsto
maintaintheirsystem’swater efficiency.

KINETICOCOMMENTS:Ifmembrane lifesuffersasaresultoftryingtobumpthe
efficiencyupto40%,orifcontaminant reductionisnegativelyimpactedwitha
WaterSenseproduct,customers might changeoutthemembraneforonethathas
improvedlifeorbetterreduction. As an example,todaywesellasystemwitha
membranewarrantiedforl0years. That membranewillproduceabout10,000gallonsof
permeateoverthelifeofthemembrane. IfthenewWaterSensemembranefailsafter
1,000 gallons,theconsumerwill now needtobuyl0ROmembranesasopposedtol
today. Thatdoesnotseemsustainable, eitherfromtheconsumer’sfinancialperspective
or in termsofaddingtolandfill waste burdenandthehighercarbonfootprintrequiredto
manufactureandtransportthat many moremembranes.
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WaterSense hasnot identified fieldstudiesto datethatassessactual water savings
associated withmore efficient ROsystemscomparedtoinefficientsystems. Further,
while EPA hasanecdotallyheardthatanestimatedonemillionPOU RO systems are
sold annually,theexact productmarketisunknown. WaterSenseisseeking RO

systemmarketdataandusagedatatoassesstheimpactofapotential
WaterSensespecificationonpotentialwater savings.

KINETICO COMMENTS: We donothaveanything to offerregarding this request.

WaterSense isconsideringrequiring that all labeled products conform totheapplicable
requirements ofNSF/ANSI58 to ensure adequate contaminantreductionperformance
criteria are met.NSF/ANSI58 only requires the system to meetaminimumof75 percent
TDS reduction.Beyondthis,any contaminant reduction claimsmadebythe
manufacturermust beverified by test data generatedunder therequirementsof
NSF/ANSI58.  waterSenseisseeking feedback fromstakeholdersregardingthe
viabilityof requiringthatWaterSense labeled ROsystemsmeetallofthe
requirementsofNSF/ANSI5S8, including the 75 percent TDSreduction
requirement.

KINETICO COMMENTS: Kinetico has never considered 75% reduction in TDS as a

useful threshold. Kinetico recognizes that an RO is a piece of equipment installed to
protect a consumer from contaminants that are in, may be in, or could eventually get into
their water, Compared to a generic TDS threshold, reduction rates of specific
contaminants in at least the mid 90% range provide realistic, achievable treatment goals
that are better suited to protecting human health. For Kinetico, the purpose of an RO is
to reduce drinking water contaminants as low as possible, so the consumer does not
consume them.

By requiring a 40% efficiency, our concern is that several contaminant claims will no

longer be achievable. At the very least, it would appear nitrate/nitrite claims would be off
the table but much more work would need to be done to understand what tradeoffs
would be needed to achieve the efficiency goal and then understand the ramifications for
contaminant reduction.

Membrane and filter life is an important performance attribute for consumers. Based on
a review of products on the market, in most cases an RO system will require pre-filter
replacement every six months and RO membrane replacement every one to three years.
Consumers may find it costly, burdensome, or difficult to keep up with regular
maintenance if the filters and membrane need to be replaced more frequently. However,
filter replacement is important to ensure that the membrane and filters will perform
adequately and maintain efficiency throughout their prescribed lifespan.

ASSE 1086 includes testing procedures and requirements for the membrane life of high
efficiency membranes and systems. The procedure calls for the membrane or sy
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be evaluated under specific testingconditionsfor a minimum of 20 days to produce a
total product volume ofat least 1,000gallons.This test is meant to be representative of
a year of treatment under challengeconditions.1 To satisfy the requirements of the
standard, the followingcriteria mustbemet:

The percentTDS reductionshallbeaminimum of 75 percent each day.
The flowrateshall not decreasebymore than 50 percent of the Day 1
readingthroughout the test.

The system recovery shallbeonaverage a minimum of 40 percent. One
tenth ofthe sample readingsmaybeless than 40 percent but no less than
30 percent. The final recoverymeasurement shall be a minimum of 40
percent.

WaterSenseisconsidering incorporatingthe ASSE 1086 membranelifetest procedures and
criteriaintoapotential specificationto ensure the RO membranewillhaveadequate
resistancetofouling andmaintainitswater efficiency and performanceover time.

WaterSense is seeking feedback from stakeholders regarding the viability of using
the ASSE1086membranelife testmethods to evaluate membranelifespanand
RO systemperformance.

KINETICOCOMMENTS: Wecannot comment whether 1,000 gallons is an appropriate
challenge,ifthe flow rate requirement can be met as membrane fouling increases, orif a
40% efficiency is achievableover the full life of the product.

WaterSense specifications typically include requirements for marking and product
documentation to aid consumers in understanding the efficiency and performance of
WaterSense labeled products.

NSF/ANSI 58 prescribes requirements pertaining to product instructions and

performance data sheets, which include communication of the efficiency rating (or
recovery rating as applicable), model numbers for replacement membranes and filters,
and daily production rate. However, based on EPA's review of products, this information
is not always readily available.

ASSE 1086 requires that certified products be packaged with installation instructions that

adhere to the NSF/ANSI 58 requirements. The product must also have a specification
sheet that includes the system recovery and efficiency rating. In addition, the system
itself must be marked with the rated water efficiency in a place that is visible after
installation. Further, ASSE 1086 specifies that detailed instructions on how to change
pre-filters, post-filters, and membranes and the recommended frequency of changing
these components be provided.

WaterSense is considering whether to require that the efficiency rating (for systems with

a storage tank) or recovery rating (for systems without a storage tank) be displayed on
the product, product packaging, and associated specification sheet. Because efficiency

! ASSE 1086-2020, 0p. cit.

38 May




& o AHWATERS o Comments on WaterSense®
EPA

Notice of Intent (NOI) to Develop a Draft Specification for
Water Sen se Point-of-Use Reverse Osmosis Systems

rating and recoveryratingaretechnicaltermswithdetailedtestingproceduresand
somewhat similardefinitions,thedistinctionbetweenthetwovaluesmaynotbeclearto
consumers. WaterSenseisalsoconcernedthatpresentingtheefficiency/recoveryrating

as a percentagemaybeconfusingtoconsumersandmaynoteffectivelyconveythe

water efficiencyofthedevice.Asdiscussedearlier, nanymanufacturersadvertisea
“pure-to-waste” ratio in addition to or instead of efficiency/recovery rating, which may be
more comprehensiblebutdoesnotappeartobeastandardizedmetric.Thereareno

specific testingproceduresfordeterminingpure-to-wasteratio,andthetermis

sometimes usedsynonymouslywithrecoveryrating,efficiencyrating,orneither.Forthis
reason, WaterSenseisconsideringdefiningtheterm“treated-to-wasteratio”astheratio
equivalent of theefficiencyrating(forsystemswithastoragetank)orrecoveryrating(for
systems withoutastoragetank),asapplicable,ofagivenROsystem.Forexample,

using Equationlonpagel10,anR0Osystemwithanefficiencyratingof40percent

would have a 1:1.5treated-to-wasteratio.WaterSenseisconsideringrequiringthe
treated-to-waste ratio on product packaging and documentation to more easily convey
the RO systemwaterefficiencytoconsumers.

WaterSenseisseekinginput onthe
proposed “treated-to-waste ratio” definition and any other reasonable ways to
mark products,productpackaging,andspecificationsheetsthatwouldbeeasy
for the consumertounderstand.

KINETICO COMMENTS:Weagreethereneedstobeacleardefinitionofwhat“treated-
to-waste ratio” means. Ifitcannotbeusedinterchangeablybetweensystemswithand
without a storage tank, thereneedstobemoreaddedtothetermtogainclarity.Asan
example, if a system hasal:1.5treated-to-wasteratiowithouttheuseofastoragetank
(recovery rating), that needstobedescribedindetailandthenapermanentlabelshould
be added stating that usewithastoragetankwillresultinaratiowhichisoutsidethe
requirements of the WaterSenseprogram.

Also, if there is a WaterSense-labeledsystemwhichincludesastoragetank,the
descriptor/model number of that tankshouldbeclearlyspecifiedonapermanentlabel.

For hybridsystems thatuse additional treatmenttechnologies(e.g., UV), product
markingshouldspecifythat theWaterSense labeland criteriaapply solely tothe RO
portionofthetreatmentprocess.IfWaterSensedecides nottorequirecertificationsor
criteriapertainingto theadditionaltreatment technology(ies), WaterSenseisseeking
inputonhowto incorporatepackaging/labelingrequirementsthatclarifywhich
treatmenttechnologyiscertifiedunder theWaterSenselabel.

KINETICOCOMMENTS:With theintroductionofa hybrid system,it does get very
difficulttoeducate the user on whatis includedinthe certificationof a certified
WaterSense system. Maybe thereisa pictureofthe approved system components
showingwhat is included or a listofsystem components needed.
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WaterSense’s goalistopromotetheadoptionofwater-efficientproducts.Inmanycases,
ROsystems arenotthemostwater-efficientdrinkingwatertreatmentsolutionforagiven
application. EPAintendstousecarefulandconsideratemessagingsoasnottopromote
theuseof RO systemsoverotherwatertreatmenttechnologiesthatmaybeequallyor
more appropriate.Instead,theintentoftheWaterSensePOUROsystemspecificationis
to help consumers who already intend to purchase an RO system identify the most

watereficientoptions: WaterSense is seeking input on messaging that can be used

so as not to promote the purchase of RO systems when they are not necessary.

KINETICO COMMENTS: Reverse osmaosis technology is truly a final barrier, a last
chance to protect the consumer from contaminants that might have made their way into
a consumer’swater.Theendusermayalreadyknowallthecontaminantstheyneedto
address, or they may not, and there is no guarantee that the water coming into the home
today won’thaveadditionalcontaminantstomorrow.Forexample,acontaminantwhich

RO excelsataddressingisdissolvedandparticulateLead(Pb)-thismaybe

consistently present, or it can arrive sporadically in very high amounts due to
disturbances in the service lines. For many of our customers, POU RO is a chance to
protect themandtheirfamiliesagainstthingsthatmightmaketheirwayintothewater
periodically as well as persistently over time. It is a great technology for a host of
contaminants.

It should alsobenotedthatifaconsumerisbuyingaproductbecausetheywantand/or

need the extracontaminantreductionprotection,theWaterSenseprogramcertification
should neverbeabletoconfusetheconsumerintothinkingthattheyarenecessarily
getting that contaminantprotectioninadditiontousinglesswater.

Anecdotally,EPA has observed that more efficientROsystems tend tobe more
expensivethanaverage systems. Similarly, basedonareview of available products
online, higherefficiency RO systems sometimeshavemore expensivemembranes than
averagesystems, with relatively similar lifespans.However, during conversations with
EPA, somemanufacturers have stated that it ispossibleto produce andsell high-
efficiencysystems, filters, and membranes at similarcosts to standardsystems and
components.WaterSense is unclear whether somehigh-efficiency membranes require
more frequentreplacement, which would increasemaintenancecosts.  \waterSenseis

seekinginputonthe impactofhigh-efficiencysystemson productand
maintenancecosts.

KINETICO COMMENTS: High efficiency membranes typically have a shortened lifetime
due to the brine restriction and reduced cross flow. This will lead to higher cartridge
change out frequency, increased cost for the consumer, and additional waste sent to
landfills.

Most POU RO systems (particularly under-sink models) do not use energy. However,
some more efficient RO systems use electric pumps to achieve greater
efficiency/recovery ratings. These systems may have an energy tradeoff to consi
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WaterSense is interested in understanding the currentmarket forRO systems that use
energy, particularlyas it relates toimproving efficiency;whetheraWaterSense
specification wouldincrease the useofelectric pumpstoachievegreaterefficiencies;
and how muchenergy these typesofsystems typicallyconsume. Thisinformation will
help the programassessand conveythepotentialwater/energytradeoffsto consumers.

WaterSenseisseekinginputontheefficiencygainspossiblefromincorporating

an electric pumpin a systemandhowmuch energythesesystemstend to use.
Should WaterSense considerincludinga maximumenergyorminimum pump
efficiency requirement for electricROsystemsin itsspecification?Ifso, are there
data available that couldhelpestablishthesecriteria?

KINETICO COMMENTS:Thesehigh-efficiencyproducts will likely require a pump where
one was not previously needed.This will leadtohigher production costs, higher
consumer prices, and either a new need for electricity or more electricity to drive a larger
pump. The actual amount of energy needed isnotsomething Kinetico has studied.

EPA hasnotidentifiedanydatasuggestingtherearepotentialimpactsofconcernwith
respect to the discharge of a concentrated waste stream from RO systems. High-
efficiency RO systems will produce more concentrated reject water; however, this reject
water isblendedwithotherwastewaterfromaresidenceorbusiness,andanyresulting
increaseincontaminantsisexpectedtobenegligible.

EPA doesnothavedataonspecificimpactstoonsitesepticsystems.Theamountof

wastewater generated from a POU RO system is minimal when compared to other
typical residentialwateruses,suchasfromtoilets,bathing,andclotheswashing.

Further, anROsystemdoesnotaddanyadditionalmineralsorcontaminantstothe
wastewater (but rather concentrates contaminants from the incoming water supply). If
anything, WaterSenseexpectsapotentialspecificationwillpromoteROsystemsthat
reduce thewastewaterbeingdirectedtothesepticsystemcomparedtotypicalRO

systems. However,itispossibleasepticsystemcouldbeimpacteddependingona

variety of factors.

WaterSenseisseekinginputonwhether RO systemscontributeanynegative
impacts to wastewater and wastewater treatment systems, including septic
systems, and whether those impacts are exacerbated with high-efficiency
systems. If there are negative impacts, what best practices can be used to
mitigatethoseimpacts?

KINETICO COMMENTS: This seems unlikely due to the quantity of POU RO water used
relative tothetotalvolumeofhouseholdwastewater.Changingthetotalquantityof
household water by a few gallons per day by using an efficiency rated POU RO system
should nothaveanyrelevantimpacteitherway.

11 Ma




WATER
Comments on WaterSense®
Notice of Intent (NOI) to Develop a Draft Specification for
EPA Point-of-Use Reverse Osmosis Systems
WaterSense
Commentepieve Scheer

Affiliation: Brondell
CommentDate: May 11, 2022

EmailText:

Thankyouforallowing comments regarding the draft specification for point-of-use
reverseosmosis (RO) systems to earn the WaterSense® label.

As an industry leader in sustainability with a core focus on water savings and products

already certified by WaterSense, Brondell is an true advocate for any initiatives that
support industry leadership in water savings. The market for RO systems today is
clouded with dubious claims on water efficiencies — especially for those systems that are
not certified by any regulatory or certification agency such as NSF or WQA. We are

huge proponents of transparency and data driven certification for these products to
eliminate and clear up any deceptive marketing practices or consumer confusion -
especially as it relates to “Real Life Use” of RO systems and the typical “Topping Off”
that occurs in the tank when consumers dispense small amounts of water at a time and
the tank inevitably refills each time at the highest pressures and lowest efficiencies in the
system. Having proper documentation and test methods to account for real life use of

the product would go a long way to improve the water efficiencies of the systems being
sold in the market today.

As an industry leader, Brondell already has 2 Reverse Osmosis systems in the market

with a 2:1 (Brondell Circle RO System) and 1:1 (Brondell Capella RO System)
Wastewater Ratios — even in real life usage. Both systems are tested and certified by

the WQA under their Gold Seal Certified program and we would be thrilled to add an
additional water sense labeling on these innovative and beneficial products for consumer
education.

Thank you again for allowing us to comment and we hope to see this program roll out in
the near future.

Best,

-Steven Scheer

Brondell

Steven Scheer
President
steve@brondell.com

D (415)390-2247

1830 Harrison St., San Francisco, CA 94103
www.brondell.com
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‘\ Comments on WaterSense®
EPA Notice of Intent (NOI) to Develop a Draft Specification for

WaterSense Point-of-Use Reverse Osmosis Systems

Commenter: Danielle Gallo

Affiliation: Pentair
CommentDate: May 12,2022

Email Text:

To the WaterSense Team,

Attached please find commentary from Pentair's Residential Water Treatment business on the
WaterSense RO Systems NOI Comment Request. We appreciate the opportunity to be involved

in this potential new program and hope that our commentary is useful in shaping the final
program.

If there are any questions or clarifications as a result of these comments, please feel free to reach

out to myself and Ken Sieth (copied).
Best Regards,

DanielleGallo o
CategoryManager — Filtration Components & Systems

Pentair
13845Bishops Drive, Sute 200

Brookfield, WI, 53005, USA
Direct+00.262.518.4348
Mobile+00.815.558.0267
Danielle.Gallo@pentair.com

pentair.com

Email Attachment:

See pages 44 through 46.
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H2° N E Ro Pentair Comments Submitted to EPA

CLEANWATERSOLUTIONS

The below questions in black font were directly taken from the WaterSense RO System Notice of Intent, and Pentair’s responses to each
question can be found in blue font.

Scope

*Are the RO system, POU RO system, and POE RO system definitions acceptable, or are there any other accepted industry definitions for these
terms?

Pentair Comment: The definitions are acceptable — no concerns.

* Should the scope of the specification be restricted to POU systems only and exclude POE systems?

Pentair Comment: The scope could (and should) include both POE and POU systems, however the efficiency ratings should be different

for each based on the factors that were provided in the NOI (booster pump, recirculation pump, and tank size all impact system
efficiencies, and it is to be expected that POE systems due to the higher volume of water used should have higher efficiencies than POU
systems).

*Should WaterSense label high-efficiency RO membranes to encourage consumers to purchase these as replacement membranes? s it reasonable
to expect these membranes to improve the efficiency of a typical RO system?

Pentair Comment: The RO system and the membrane work together to create the overall system efficiency rating. Simply swapping out a
membrane on a system that is not optimized to that membrane will not automatically improve the efficiency of the system. It is fair to

call out and promote high efficiency RO membranes, but to most consumers they would not understand that buying a high-efficiency RO
membrane may not equate to improving their existing RO system to a high-efficiency system.

* |s it appropriate to exclude add-on/aftermarket companion products from the scope of the specification?

Pentair Comment: We have no concerns with this limitation and agree, if additional devices (such as recirculation kits, permeate pumps
or other) are needed to achieve an efficiency level, they should be kitted and sold with the system in whole.

#Should hybrid/enhanced systems be included in the scope of the specification? Should WaterSense require that they be tested to applicable
standards (e.g., NSF/ANSI 55 for UV systems)?
Pentair Comment: Within the scope of POU systems, we do not object to including hybrid systems within scope. For POU systems, hybrid

typically would include UV or other carbon-based filtration systems, none of which backwash or have a drain line which would change the
RO efficiency. The addition of those other parts to the system should not impact overall efficiency.

However, with POE, there are more opportunities for backwashing systems to be added in addition to RO (softening, carbon tank systems
and other). In these scenarios, overall system efficiencies can be drastically altered by utilizing these additional bolt-on systems to the
RO, therefore we do not feel it would be appropriate to include hybrid/enhanced systems within the scope of POE systems.

Water Efficiency

* Would it be viable to use the NSF/ANSI 58 efficiency rating and recovery rating test methods to evaluate RO system water efficiency?
Pentair Comment: The current NSF 58 standard for calculating efficiency and recover were based on tank-based systems, and newer

tankless RO systems are currently being tested in the same manner. However, typically these tankless RO systems have extra wastewater
due to membrane flushing which is not currently captured under NSF 58. It is unclear to Pentair if WaterSense intends to include that

additional membrane flushing wastewater as well as the standard concentrate during operation, and we would recommend that
WaterSense reviews these nuances amongst RO systems to determine final efficiency rating and recovery ratings for their program.

Regarding tank-based RO systems, Pentair does not object to using NSF 58 as this is a standard and industry acceptable way of calculating
efficiency and recovery.

* Are the proposed criteria for efficiency rating and recovery rating (2 40 percent), consistent with ASSE 1086, reasonable?

Pentair Comment: Regarding Tankless POU RO systems, if the criteria do not include flush/TDS creep water, this is reasonable. However,

this point needs to be more fully defined in the scope of the criteria for clarity.

Regarding Tank-Based POU RO systems, most systems on the market today which do not include a pump would not achieve this
efficiency rating (most today are in the 10-15% efficiency range). Systems which include a pump generally should not have any issues
with reaching this efficiency rating. Systems sold with a pump represent a small percentage of overall RO sales, therefore most current
systems on the market and systems sold would likely not achieve this efficiency rating. We would recommend that WaterSense reviews
the current efficiency ratings of certified products through NSF, WQA and IAPMO to better understand the current state of efficiency
ratings.
Regarding POE RO Systems, many today are above the 40% rating, but they were designed for that application.
We again recommend that efficiency ratings for POU and POE systems are separated.

* |s it reasonable to require all RO systems that earn the WaterSense label to have an automatic shutoff device?

Pentair Comment: No, should not be required. The WaterSense label should be awarded based on if the system as a whole meets the
criteria or not (automatic shutoff may be used but should not be required). Manufacturers should be provided flexibility in designing
systems that can meet efficiency ratings, using whatever methods are viable.
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CLEANWATERSOLUTIONS

sHow likely are consumers to modify their system after purchasing in a way that would decrease the system’s water efficiency, and what is the
potential magnitude of these effects?
Pentair Comment: To our knowledge, generic membrane replacements would be the only “modification” typically made by a consumer

post purchase. The system and the membrane work together to create the overall system efficiency rating, therefore if a consumer has a
“low efficiency” system simply ordering a higher-efficiency membrane will most likely not improve the overall efficiency of their system.
Pentair would not recommend focusing on post-purchase modifications for WaterSense efficiency, as it will be very difficult to manage
and qualify.

Are there any RO system market data and usage data that could be used to estimate potential water savings?

Pentair Comment: The WQA produces a Reverse Osmosis Market Trends report which tracks quarterly RO volume sales and can give a
good starting point of how many RO units are in the market today. Utilizing this report in addition to estimating the average RO water
consumption per household can provide a starting point to estimate potential water savings for households. It appears that WaterSense
already has some good data on the usage of water in American households, so there may be a way to estimate RO water/drinking water
from that overall water usage statistics.

Performance and Product Testing

ls it appropriate and viable to require that all WaterSense labeled RO systems meet the requirements of NSF/ANSI 587
Pentair Comment: Yes, this would be appropriate.

* Would it be viable to use the ASSE 1086 membrane life test methods to evaluate RO system performance?

Pentair Comment: The test method itself is not a concern, however when we examine how a manufacturer may end up submitting for
WaterSense labeling, this may pose a problem. To date, no residential RO manufacturers have been certified to the ASSE 1086 standard,
likely due to limited awareness of it as well as the significant confidence in the industry (both from a manufacturer and end user
perspective) of the NSF 58 standard. The ASSE standard is unknown, so there will be a significant financial barrier to manufacturers
starting to certify to that standard. Utilizing the test method is not a concern, but if WaterSense will require those manufacturers to get
ASSE certification to get the WaterSense label, that will cause a significant hurdle in the industry and will likely be a barrier to
manufacturers interest in the WaterSense program.

Marking and Product Documentation

#|s the definition for “treated-to-waste ratio” sufficient, and are there any other reasonable ways to mark products, product packaging, and
specification sheets that would be easy for the consumer to understand?
Pentair Comment: Consumers typically understand that higher percentages (50%, 60%) is easier to understand than the efficiency ratios,
therefore we would have a concern with standardizing on just a ratio number (like 1:1.5) instead of showing an efficiency percentage (like
40% efficiency). Potentially including both methods may serve as a better overall way to communicate system efficiency to the
consumer.

*How should WaterSense incorporate packaging/labeling requirements that clarify what is certified under the WaterSense label, especially in the
case of hybrid systems?

Pentair Comment: In other hybrid/bundled systems that we currently see in the market, if only a portion of the product carries a
certification claim that is typically noted in a sub point on the packaging, spec or sell sheets. See example below, we would recommend
that a similar approach be taken regarding WaterSense labeling for hybrid systems.

CERTIFICATIONS

These water softeners
have been Tested and
Certified by the W0A
against NSF/ANSI Std.
444 for material safety,
structural integrity and
softener performance,
NSF/ANSI Std. 372 for
‘lead free” compliance
and CSA B4B3.1

These Carbon Filters
have been Tested and
Certified by the WOA
against NSF/ANSI/CAN
B1 for material safety
only and NSF/ANSI
Std. 372 tor “lead free”
compliance.
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*How should WaterSense market the POU RO system specification to avoid promoting the adoption of RO systems when they are not necessary or
when alternative, more water-efficient treatment technologies would be sufficient?
Pentair Comment: Pentair's recommendation would be to stay neutral — if someone has already chosen that an RO is the right product
for them, then provide guidance on water efficiency. However, WaterSense should take care to ensure they are not promoting RO as the
absolute solution, only giving guidance toward selecting models of RO systems which have higher efficiencies.

System Impacts and Other Considerations

*\What is the impact of more efficient RO systems on product and maintenance costs to the consumer? What is the impact of producing more
efficient RO systems on the cost to the manufacturer?
Pentair Comment: For the Consumer: Membranes will foul (degrade) more quickly over time the more efficient they are, meaning the
consumer will need to replace it more often therefore making the overall cost of ownership higher. Some companies have looked at anti-
scalant polyphosphate cartridges pre-membrane to assist with membrane life, however there are environmental concerns with putting
phosphates to drain.
For the Manufacturer: it is typically more costly to develop highly efficient systems (likely need bigger systems — increase ratio of treated
water meaning larger tank, potentially a pump). Dialing up the recovery can directly lower the membrane life, and has a higher potential
for higher TDS in permeate water, which leads to potential points of dissatisfaction (will consumers accept this? If they are using TDS as a
measurement of water quality, this would be a disadvantage).
Regarding POU Tankless RO systems: this may impact needing a larger pump or a larger membrane (overall making the system physically
larger and more expensive)
Regarding POU Tank-based system: meeting these efficiency ratings will likely start requiring a pump (overall making the system
physically larger and more expensive)

*What efficiency gains are possible from incorporating an electric pump in a system, and how much energy do these systems tend to use? Should

WaterSense consider including a maximum energy or minimum pump efficiency requirement for electric RO systems in its specification?
Pentair Comment: A pump would typically be needed to get to the 40% rating for POU systems. Most tank based POU RO systems today
do not require any energy, and some systems are offered with booster pumps as optional. Including a pump with the system would
generally boost your water efficiency. Energy usage is relatively low compared to other kitchen appliances and generally should not be a
major factor.
WaterSense should not include maximum energy/minimum pump efficiency requirement for RO systems and should focus on water
efficiency only. There are a few ways to calculate pump efficiency depending on type of pump used within the system, some require
electricity, and some do not. It would be complicated to develop an electricity efficiency requirement within this specification for water
efficiency, so the recommendation would be to utilize EnergyStar ratings still for electrical components within the system.

*Do RO systems contribute any negative impacts to wastewater and wastewater treatment systems, including septic systems, and are those

impacts exacerbated with high-efficiency systems? If there are negative impacts, what best practices can be used to mitigate those impacts?
Pentair Comment: We are unaware of any validated research that exists which indicates negative impacts from RO systems on
wastewater treatment systems and septic systems.




& Comments on WaterSense®
EPA Notice of Intent (NOI) to Develop a Draft Specification for

WaterSense Point-of-Use Reverse Osmosis Systems

CommenteFfic Yeggy o
Affiliation: Water Quality Association (WQA)

Comment Bé4gech 5, 2019

Email Text:
| am submitting the attached comments on behalf of the Water Quality Association.
Please contact me if you have any questions, or if you do not receive the attachment.

Eric Yeggy | Director of Technical Affairs | Water Quality Association
[ [28%75 Cabot Drive] Lisle, Illinois60532] 630-929-253%90r630-505-0160,ext.539

Water

= ity

Click here to learn more about the value of being a WQA member,

Email Attachment:

See pages 8 through 15.
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simplelab

YIEIKW
Keystone Labs Newton - East 17th
600 E 17th St. S., Newton, IOWA 50208
DO NOT CALL FACILITY DIRECTLY
For lab questions contact hello@gosimplelab.com
TESTING PERFORMED SAMPLE INFORMATION
Testing Requested:Essential City Water Test Collection Date: Sep 7, 2021
Matrix:Drinking Water Collected By: Rodrigo Gonzalez
Testing / Report ID:YIEIKW Received Date: Sep 10, 2021

Reported On: Sep 14, 2021

Sample Location: Kitchen Faucet

Sample Address:Patzcuaro #305, Piedras Negras, MIC,
Mexico

TESTING NOTES

There were no problems with analytical events associated with this report unless noted. Quality control data is within laboratory
defined or method specified acceptance limits except where noted. If you have any questions regarding these test results, please
contact hello@gosimplelab.com

SUMMARY ANALYSIS

ANALYTE UNIT RESULT METHOD EVALUATION

pH pH 8.4 EPA 150.1 0K

Total Dissolved Solids PPM 271 SM 2510B

Hardness (Ca,Mg) PPM 216.7 2340B

Hardness (Total) PPM 218.14 2340C

Grains per gallon Grains 12.76 Conversion

Alkalinity (as CaCO3) PPM 120 SM 23208

Langelier Saturation Index 0.88

Sodium Adsorption Ratio 13.29 Equation

TEST RESULTS

ANALYTE UNI RESULT MDL METHOD EVALUATION
Aluminum T: 0.074 0.0384 EPA 200.7 < SLR*
Antimony PPM NOT DETECTED 2.0E-5 EPA 200.8

Arsenic PPM NOT DETECTED 0.00012 EPA 200.8

Barium PPM 0.0723 2.0E-5 EPA 200.8 < MCLG*
Beryllium PPM NOT DETECTED 2.0E-5 EPA 200.8

PPM
Page 1of 3



Boron PPM NOT DETECTED 0.0558 EPA 200.7

Cadmium PPM NOT DETECTED  1.0E-5 EPA 200.8

Calcium PPM 55.1 0.09183  EPA200.7

Chloride PPM 109 0.34038  EPA300.0

Chromium (Total) PPM NOT DETECTED ~ 0.00014  EPA200.8

Cobalt PPM NOT DETECTED  0.00013  EPA200.8

Copper PPM NOT DETECTED  0.00012  EPA200.8

Fluoride PPM NOT DETECTED  0.02352  EPA300.0

Iron PPM NOT DETECTED  0.0466 EPA 200.7

Lead PPM NOT DETECTED  1.0E-5 EPA 200.8

Lithium PPM NOT DETECTED ~ 0.01105  EPA 200.7

Magnesium PPM 19.2 0.05837  EPA200.7

Manganese PPM NOT DETECTED  3.0E-5 EPA 200.8

Mercury PPM NOT DETECTED  0.0005 EPA 200.8

Molybdenum PPM 0.0046 5.0E-5 EPA 200.8 < SLR*
Nickel PPM NOT DETECTED  3.0E-5 EPA 200.8

Nitrate (as N) PPM 0.3 0.07646  EPA300.0 < MCLG*
Phosphorous PPM NOT DETECTED  0.134 EPA 200.7

Potassium PPM 4 0.67779  EPA 200.7

Selenium PPM NOT DETECTED  0.00013  EPA200.8

Silver PPM NOT DETECTED  5.0E-5 EPA 200.8

Sadium PPM 81 090289  EPA200.7

Strontium PPM 1.02 0.00645  EPA 200.7 —
Sulfate PPM 188 036456  EPA300.0 LR
Thallium PPM NOT DETECTED  1.0E-5 EPA 200.8

Tin PPM NOT DETECTED ~ 0.00035  EPA200.8

Titanium PPM NOT DETECTED 0.0011 EPA 200.7

Uranium PPM NOT DETECTED  0.001 EPA 200.8

Vanadium PPM NOT DETECTED  0.0004 EPA 200.8

Zinc PPM NOT DETECTED 001782  EPA200.7

How To Read Your SimpleLab PDF Report

MDL: Method Detection Limit. MDL is the lowest concentration of an analyte which testing instrumentation and the analysis team (s configured
to measure.

*Good news. Your result is below the EPA Maximum Contaminant Level Goal. If no MCL-G is available, then this means your result is below
the SLR for this parameter.

**Your result is within EPA limits for public water systems (lower than MCL). However, there is room for improvement. Your result exceeds the
MCL-G or SLR {as indicated).

***Your result is above the MCL. You should consider remediation to reduce this concentration or find another source of drinking water,

Key Terms
EPA - USA Environmental Protection Agency. Sets health safety levels for public drinking water,
MCL - Maximum Contaminant Level. EPA requires public water systems to keep contaminant levels below this concentration.

Page 2 of 3



MCLG - Maximum Contaminant Level Goal. EPA water health research suggests that ideally, the contaminant’s concentration should remain
below this level to prevent ill health effects.

SLR - SimpleLab Recommendation. SimpleLab, Inc. regularly reviews toxicology and public health research to determine its own
recommendations, especially when MCLGs are not available.

Page 3 of 3
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ISRAEL INSTITUTE OF METALS
26.8.2018

Report for work 3809/2018 — TipaTech

Comparison between water purifiers by weighing

The Israel Institute of Metals had been asked by TipaTech LTD. to perform a
comparison test between two water purifiers (for home water tanks -
"boilers") by measuring the weight of the boiler deposits after two weeks of
working time (10 min of water emptying every hour during continuous heating).

The system was built by "SP" Kibbutz Mezer (see fig.1) and was delivered
already close to the Technion (no measurements were done before the
experiment). According to TipaTech all the boilers are new (30 liters
boilers). No flowmeters were used in the system, the only control was of
filling/empting time using timer.

1230

LLL]

Fig.1: experimental setting

Three boilers that were compared during the experiment (according to the client):

1. Reference — without any purifier (only mechanical filter).
2. Boiler with "Amiad" purifier.
3. Boiler with "TipaTech" purifier.

The results are as follows:
Table 1 — experiment results:
Filter type Wight of deposits [gr]
Ref 1397
Amiad 714

TipaTech 19

04-8235103 :0j79,04-8294473 .70 ,3200003 N9'N,)I"120N N7 :NAIND
Technion City, Haifa 32000, Israel, Tel: 972-4-8294473-4, Fax: 972-4-8235103
iim.tchnion.ac.il
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The deposits were not characterized but it seems that they contain mostly CaCO3 and
rust, with some other elements.

To summarize, it's obviously seen that the deposit amount in the boiler using
"TipaTech" system is much lower (see table 1).

Daniel Safranchik

Head of the Corrosion and Surface Technologies Laboratory
The Israel Institute of Metals

Technion R&D Foundation,

Technion - Israel Institute of Technology

Haifa, Israel

04-8235103 :0j79 ,04-8294473 70 ,3200003 n9'n AP00N N7 :Naind
Technion City, Haifa 32000, Israel, Tel: 972-4-8294473-4, Fax: 972-4-8235103
jim.tchnion.ac.il
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STATE OF ISRAEL

Ministry of Health
District Health Office

Public Health Laboratory, Haifa
15 Haparsim St, P.O.B. 9526, Haifa 35055
Tel: 04-8619803  Fax: 04-8510172

MNYIAN TIVN
minnn MNYAN Navy

NN - 28N MNYIAY Tavnan
35055 N 9526 7N 15 DYONAN ‘NN

04-8510172 : ©pa 04-8619803 : 50

Certificate of Analysis
Minerals Testing — Water

Certificate No.: 21-823-824-2016

Sender: Tipa-tech, Baruch Ziser

Address for results:

Date of receiving: 13/06/16
FAX:

Testing termination date: 05/07/16
Phone:

Laboratory No.: 823-824 | Sender No.:

Sample description: Water sample tested for a LOTUS filter

Results
Parameters Units Result before Result after |
filtration in LOTUS | filtration in LOTUS
Lab. No. 823 ) 824
Magnesium (Mg) mg/L 5.08 5.5
Comments:

Name of the tester: Amal Hanna Jacob

Signature: é_/??.’ Mrf/ﬂ’,\{ /
Position: Chem. Lab. Manager

Name of the authorizer: Dr. E. l(aliy

brarvn !;sfu/

End of certificate

Signature:

Laboratory seal

VRGN HIMLAR BATY
Ay KIS HTAYAN
31008 ns*n 5826 9.0
06-B419RE ,04-R61072C b

The results reefer only to the tested sample.

The Israel Authority for Accreditation is not responsible for the results performed by the laboratory, and the accreditation does
not certifies the tested sample.

It should be to refer to the whole certificate and it’s forbidden to copy from it into other certificates.
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Report for work 3809/2018 — TipaTech

Comparison between water purifiers by weighing

The Israel Institute of Metals had been asked by TipaTech LTD. to perform a
comparison test between two water purifiers (for home water tanks —
"boilers") by measuring the weight of the boiler deposits after two weeks of
working time (10 min of water emptying every hour during continuous
heating).

The system was built by "SP" Kibbutz Mezer (see fig.1) and was delivered
already close to the Technion (no measurements were done before the
experiment). According to TipaTech all the boilers are new (30 liters
boilers). No flowmeters were used in the system, the only control was of
filling/empting time using timer.

1230
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Fig.1: experimental setting

Three boilers that were compared during the experiment (according to the client):

1. Reference — without any purifier (only mechanical filter).
2. Boiler with "Amiad" purifier.
3. Boiler with "TipaTech" purifier.

The results are as follows:
Table 1 — experiment results:
Filter type Wight of deposits [gr]

Ref. 1397
miad 714

TipaTech 19

04-8235103 :0j79,04-8294473 .70,3200003 n9'N,|I'1D0N N7 :NAND

Technion City, Haifa 32000, Israel, Tel: 972-4-8294473-4, Fax: 972-4-8235103
iim.tchnion.ac.il
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The deposits were not characterized but it seems that they contain mostly CaCO3 and
rust, with some other elements.

To summarize, it's obviously seen that the deposit amount in the boiler using
"TipaTech" system is much lower (see table 1).

Daniel Safranchik

Head of the Corrosion and Surface Technologies Laboratory
The Israel Institute of Metals

Technion R&D Foundation,

Technion - Israel Institute of Technology

Haifa, Israel

04-8235103 :0j79 ,04-8294473 .70 ,3200003 no'N ,]I'1D0N N7 :NAIND
Technion City, Haifa 32000, Israel, Tel: 972-4-8294473-4, Fax: 972-4-8235103
iim.tchnion.ac.il
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Ministry of Health
District Health Office

Public Health Laboratory, Haifa
15 Haparsim St, P.O.B. 9526, Haifa 35055

NN MNS9ah nawy

N2%N - NMAN MNYIAY hravnen
35055 nam 9526 7N 15 008N '™

Tel: 04-8619803 Fax: 04-8510172 04-8510172 : oo 04-8619803 : Y0

Certificate of Analysis
Minerals Testing — Water

Certificate No.: 21-721-722-2021-2

Sender: Tipa Tech Ltd.
Address for results: Tipa Tech Ltd.
Date of receiving: 14/06/21
FAX:

Testing termination date: 17/06/21

Phone:

Laboratory No.: 721-722 Sender No.:

Sample description: Water sample tested for a LOTUS filter

Results
Parameters Units Result Result
before after
filtration in | filtration
LOTUS in LOTUS

Lab. No. 721 722

Mercury (Hg) pg/L 1.9 0.5
Comments:

Name of the tester: Hanny Fogel, Nataly
Vasilkov.

Signature: I

A1l

Name of the authorizer: Dr. E. Ka!il}/ Position: €hem. Lab. Manager

Signature: Emm gy £)E;~/

End of certificate =~ ~_
Ministry © fx’f‘t‘gy veal
?nhlit?;;!',‘s-; aifa, 1578€

' 04851015
T Th 1619705 Fax: 043510

The results reefer only to the tested sample.
The Israel Authority for Accreditation is not responsible for the results performed by the laboratory, and the accreditation does
not certifies the tested sample.

It should be to refer to the whole certificate and it’s forbidden to copy from it into other certificates,
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Certificate of Analysis
Minerals Testing — Water

Certificate No.: 22-67-68-2017

Sender: Tipa-tech, Baruch Ziser

Address for results:

Date of receiving: 23/01/17 Testing termination date: 26/01/17
FAX: Phone:
Laboratory No.: 67-68 Sender No.:

Sample description: Water sample tested for a LOTUS filter

Results
Parameters Units Result before Result after |
filtration in filtration in
LOTUS LOTUS

Lab. No. 67 68

Lead (Pb) ng/L 8.6 5.4
Comments:

/)
Name of the tester: Amal Hanna Signature: C/M
Name of the authorizer: Dr. E. Kalily > Positi)na: Chem. Lab. Mamfger
Signature: B wicac: e
/ =

End of certificate o

Laboratory seal

'H_'J)_ynﬁ Ny 35
3190 N"}'\qb N 'n-)i"Jb
0g.. 3510” ¢ n9n 80' TIunn
i Ding ";I
619z95

The results reefer only to the tested sample.

The Israel Authority for Accreditation is not responsible for the results performed by the laboratory, and the accreditation does
not certifies the tested sample.

It should be to refer to the whole certificate and it’s forbidden to copy from it into other certificates.
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Certificate of Analysis
Fluoride Testing — Water

Certificate No.: 21-1425-1426-2022

Sender: Tipa Tech Ltd.

{Address for results: Tipa Tech Ltd.
(Date of receiving: 08/08/2022 [ Testing termination date: 09/08/2022
|

FAX: ’| Phone:
|
Laboratory No.: 1425-1426 :| Sender No.:
|
Sample description: OMEGA filter
Results
Parameters \ Units Result before \ Result after
| filtration in filtration in
\ |  OMEGA filter l OMEGA filter
[ Lab.No. | l, 1425 \ 1426
[ Fluoride (F) l mg/L 1T 0.82 | 025

Comments:

Name of the tester: Hanny Fogel

| Signature: |/, W

Name of the authorizer: Dr. E. 11(}11'\15"7

[ Position: Chend. Lab. Manager
1

Signature:

Eran £

End of certificate

The results reefer only to the tested sample.

Laboratory seal

Ministry of Health
PuoblicHealth Laboratory
P O.Box 99757 Haifa, Israel
Tel 04-8619705 Fax: 04-3518{ 12

The Israel Authority for Accreditation is not responsible for the results performed by the laboratory, and the accreditation does

not certifies the tested sample.

1t should be to refer to the whole certificate and it's forbidden to copy from it into other certificates.
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Ministry of Health
District Health Office

Public Health Laboratory, Haifa
15 Haparsim St, P.O.B. 9526, Haifa 35055
Tel; 04-8619803 Fax: 04-8510172

Certificate of Analysis
Total and Free Chlorine Testing — Water

Certificate No.: 42-82-83-2017

Sender: Tipa-tech, Baruch Ziser

Address for results:

Date of receiving: 01/02/17 Testing termination date: 02/02/17
FAX: Phone:
Laboratory No.: 82-83 Sender No.:

Sample description: Water sample tested for a LOTUS filter

Results
Parameters Units Result before Result after
filtration in filtration in
LOTUS LOTUS
Lab. No. 82 83
Total chlorine (Cl) mg/L 177 1.49
Free chlorine (Cl) mg/L 1.67 1.40
Comments:
Name of the tester: Sima Shpiner ) Signature: (W/
Name of the authorizer: Dr. E. Kaﬁlﬁ / Position: Chem. Lab. Manager
Signature: (2!‘4 Myl V‘f/

End of certificate
Laboratory seal

FTRaT KN KL
Yiasgn HINPALT PRI
11698 Haoh §526 7.1
7i 5410808 ¢ 2RO
The results reefer only to the tested sample.
The Israel Authority for Accreditation is not responsible for the results performed by the laboratory, and the accreditation does
not certifies the tested sample.
It should be to refer to the whole certificate and it’s forbidden to copy from it into other certificates.
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Analyte Before after
PH88.4

Hardness 230.6 216.7
Aluminum 0.373 0.074
Barium 0.0817 0.0723
Calcium 62 55

Copper 0.0036 0
Fluoride 0.8 0

Lead 0.0005 0
Manganese 0.0028 0
Vanadium 0.0045 0
Molybdenum 0.0049 0.0046
Nitrate 0.4 0.3
Potassium 4.07 4
Sodium 84.9 81
Strontium 1.14 1.02
Sulfate 192 188

TDS 547 271
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1.Who is H2ONero?

We are one of the few water filtration companies
that provide a product whose screening process
has undergone a medical inspection by the NSF We
are a company that combines experience and
science for the benefit of customer solutions.

We are a company that provides water analyzes.

And above all, we at H20ONero are professionals
with proven experience of years in and around the
world in the field of drinking water purification.

2. What substances are in our tap water
that can endanger our health?

Authorities are introducing disinfectants (chlorine and
ammonia) into our water that bind to them and produce
carcinogenic chlorogenic derivatives. There are substances
that on the face of health are not a problem such as tartar.
However, scale causes physical damage to pipes and the
solar water heater and delays the heating time of the water.
The damage seems to be monetary but when one
understands some of the following these damages there is
no doubt that there is health damage.

3. Why is a home water purification
system better than a minibar or buying
mineral bottles?

Minibars, as well as bottles of mineral water, are a breeding
ground for bacteria. It is impossible to trap water in a closed
bottle or container without a drop of chlorine that prevents
the growth of bacteria. The results are published in the
morning news on all news channels. In addition, according
to recent studies, there are bottles of mineral water that
contain high levels of artificial estrogen that can be harmful
to women during pregnancy.
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4. What are the main parameters that are
important to check before purchasing a
water filtration system?

It is important that the water filtration system complies with
NSF international standards for health.

Moreover, the seriousness of the company in service, price,
and the provision of professional solutions are just as
important as the water filtration itself.

5. Will a home water purification system
harm my normal water pressure in the
apartment and/or increase the amount of
water use in a month?

The water system must not significantly damage the water
pressure and/or wastewater! Proper planning and
engineering prevent such a move,

and we at H2ONero also ensure that there is no drop in
water pressure and do not waste water - we are completely
eco-friendly. (not the water, but the solution)

6. What standards should | look for when
| am interested in buying a water
filtration system?

The most important standard is the NSF health standard. It
does not matter to the health that the technical
specification is efficient or standard.



7. What is the length of the warranty
period, and what does it cover?

We offer a 5-year warranty for premium and hybrid lotus
products, the internal content and engine, and a one-year
general warranty on the entire product. But most important
of all is that we are the only company in the world that gives
the customer the opportunity to perform water analysis for
premium and hybrid, ie water tests without being concerned
about the result.

8. What is the lifespan of such a domestic
water purification system?

The H20Nero has a lifespan of around 10 years and is
upgradeable as new purification PF2 filters are released.

9. How often is it advisable to replace the
filter in the system? How will | know
when? And is the intervention of a
technician required to replace it?

Replacement in our system is self-contained and simple, need
to be replaced twice a year. Know this well since you feel the
tartar when it appears, those who are used to living with a low
level of tartar immediately feel the difference.




10. What is the difference between a
reverse water osmosis water purification
system and other water filtration
systems?

A reverse osmosis system removes-all levels of minerals,
scale, bacteria, heavy metals, and viruses from the water, and
sometimes impairs the taste of the water and prevents
magnesium from being important for health.

A standard water system provides tasty water but is unable
to deal with heavy metals, viruses, and especially scale.

The most important question is are there heavy metals,
viruses, and bacteria in the water? If not, an osmosis system
is

also superfluous and also expensive with a very expensive
maintenance cost and without magnesium.

11. Does reverse osmosis water
purification harm the minerals in the
water and their taste?

Definitely yes, especially in magnesium.

12. Why is it important to install a scale
filter for bathroom plumbing?

Prolonged failure to treat scale build-up can cause blockages
in the hot water pipes in the home, increase the
consumption of electrical appliances and can also impair
the efficient functioning of the washing machine and
dishwasher and shorten their life. In addition, when the
water in the bath is without scale, they do not get dirty and
leave a mark on the mirrors and glass, making the cleaning
job much easier.
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