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PraseriEiijeg)
SBacierouricl
-~ 1SS Poizigls Weiid@S\ysiiEins
- Weiigr O)uzlliny ricquuemsnt» \
nATChIVEIRSATpl e Data for Expeditions 46-49
REIUMNMEUSSamplessummary
sesamplesdandling & Analysis
> SRVEKESamples ‘\r* ytical Results
> SV@-ZV.Samples 4 naly ical Results
> PWDisamples Analytical' Results
= Conclu ONS '

@ Recommendations
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Russizarn Sagrment PoizigSANEIET @SS

HESSTOYEU MO EANVALENRS /»' en (SVO ZV):

-~ ProvidsEs erswy e~gto\' ground-
stoalise ater (Rodnik)

t'due to Infrequent crew

Dispenser

with “"PN Water Sa{‘ple Bag
f
- ‘
Ha d -
pump Aoty
Pressure supply Potable Water Sampler

National Aeronautics and Space Administration
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NENRROIEn|e Water Systems

| € nJ OIECOVENY system (SRV-K):
S RIOCESSESIUMIdIty,condensate received
om !:'ne Senvice Module heat
N

- U.S, r*onder )sate can be processed via the

iy Conuenseate 0 Ur lr(CFU)

- > Watenin E‘D\ ‘can be used as makeup to
supplementrecovered water

National Aeronautics and Space Administration



SRY-K Coriclen fHZO Recovery System

U.S. LAB

SERVICE MODULE CONDENSATE CONDENSATE

CONDENSATE FEED UNIT

IN CWC

R , AIR VENT

-

MECHANICAL , FILTER PHASE PUMP
FILTER REACTOR SEPARATOR PACKAGE

> i
S CONDITIONING MULTIFILTRATION
POTABLE BED BEDS QD SAMPLE

WATER PORT]
STORAGE ]

TANK
! PUMP REGENERATIVE ® PASTEURIZED

| HEAT M HOT WATER
PACKAGE EXCHANGER RESERVOIR

ol

WATER INPUT Py
WATER INPUT WATER PORT
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UFRSISENIENRROIaIE Water System

I Waiigr Recovery S/Jtern WRS):
-~ Urige Processor Assidinaly .(JP}-\) Processes pretreated
IREYAdistillationand delivers distillate to a wastewater
LENRWHETENIISICoMmbITEd withiiumidity condensate.

WatErgRrOCESSO Assembly (W A) treats the wastewater
USIngRnultiitrationfand thermal catalytic oxidation, adds

‘ IOUINEMIECIGERand steres product water for delivery to the
~ potableNWELer DU St

= \Pota le Water, Dispenser (PWD):

> Receives WPA product water direct from the bus and
dispenses either hot or ambient water after removing
lodine at the point of use

National Aeronautics and Space Administration



Potable Water
Dispenser (PWD)

Water Recovery System (WRS)
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SESEUIHENT Retakle Water System

to Node 3 Particulate Filter
Wastewater cabin (removes Multifiltration Beds
Tank particul ates) {remove dissolved contaminants)

i i Filter
from Pump

Node 3 ( N E
wastewater l
b Mostly
us . .
_ Liquid To Node 3 cabin Heat
Microbial Separator — Exchanger
Check Valv : (removes air) Gas/Liquid :|...(_ to/from
(provides isolation Separator Node 3
P‘l;lﬂdtﬂl?t (removes MTL
ater ;
Tt oxygen)

Reject Line
(allows reprocessing)

d 02 IIIIIIIIIIIF

from ] Preheater  Regen. HX
Node3  Reactor | (heats water (recovers
(oxidizes | to 273F) heat)
organics)

) Reactor Health

Sensor

{verifies reactor

“-I is operating w/n
e limits)

Accumulator o g ©

Ton Exchange Bed (removes reactor by-products)

National Aeronautics and Space Administration



1SS Wartar Queallity & Mon Oring Requirements

ISSIRTOGINESTEISHEURVALEr g Ual Ity & monitoring requirements
for reejanraigel zinicl siofeel gejizio)|S IS

NS SEMY0ORSYSTEMISPEGITication for ISS, specifies water
JUEIYAEYUEMENISHORFUIS. potable water.

SO 90260 [SS Medicaf'@p 1S Requirements Document
WIORD), saseiilsss

Waterguality, requir;iﬂénts for, Russian potable water
> Inslightandfarchivallsampling reguirements

Samp iIng offRUSSIian Segment potable water by the U.S side
IS now. perfermed only as needed on a contingency basis.

> The last SRV-K and SVO-ZV. samples were collected during
Expedition 46

10
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Expediiions 29-49 Kt

| 2xoscitiorn 49
PWE) Amnoisne: 1/25/1¢
PWD rloe 2/2/16
SRV ot 2/2/18
SIVC)TAV/: 2/2/1&
o AlINETUIED ONiSoyuz 44
- EXPEiONEss -
> PWDAmbient: 4/4/16,

- Returned on Soyuz 45

National Aeronautics and Space Administration

rmed Samples

=xpedition 48:

PWD Hot: 8/2/16

> PWD Ambient: 8/23/16

o Returned on Soyuz 46

'xypedition 49:

> PWD Hot: 9/19/16
> PWD Ambient: 10/18/16

> Allreturned on Soyuz 47

12



R

Selii I EREUING & Analysis

SHEINEMIONISOYUZ Were received from
s IRSTUESNEN r)Lmao 1 coolers with ice
IONTANSPOITEG VACKTO Flouston on the
rew olzigls s

czll =i al/§ WEre performed at Johnson

e Cenie ‘b icology and Environmental
! eEMISHYANIEC) Laboratory using a combination
LJLL! dland custom analytical methods.

13
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Exoecition 46 SRY-C Sl SR RE IS
@rsample)

VIEIRAINSSIVIORDIgUality reguirements:

N GtalSTIVErsRs6ipg/ll (500/ug/L MORD)
I
> BEloWAnInimum effective biocidal level of 100 pg/L

| [OC: 0,25 m% (20:mg/L MORD limit)

National Aeronautics and Space Administration
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) Fgrr' arepanaieniormater®rganic Carbon in SRV-K Water Samples
emiSS Elights 4A to Soyuz 44

(2016/data.are from Expedition 46)

- . —+— SRV-K TOC
1SS MORD Limit for Russian Segment Potable Water = 20 mg/L

. = SRV-K Non Formate TOC

—e-SRV-K Formate TOC

-
f=2]
E
=
o
<
b
=
@
o
£
Q
Q

@h rb':‘Q \*‘ :a?prb“e ~$~ \“é:e':‘u » rﬁ"”‘b > ¢~‘$‘e“ rﬁ}“ r&"%" ref‘{\ > ¢~°‘:‘ra?’ ra*{\

Sample Collection Date
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EXQELIHLNEGESYIOEZ\/ Sample Results
@A'Sample)

VIEIRSUINSSHVIORIDIGUal Ity reguirements:
NNy ESER ST g /- \(:MS - MORD)
~ \WEI I EIBWALO00Ad SV G 0f:300 ug/L
A OCINAIMG/LE (20img/L MORD limit)
Total silVer: 90'pg/LL (500 pg/L. MORD)
> Below mini‘n 1 effective biocidal level of 100 ug/L

&

16
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SNNISV@EZVANatersSamples from ISS Flights 5A to Soyuz 44
(2016 dataare from Expedition 46)

SWEG 1000-day guideline = 300 pg/L

=
-
=]
=L
—
@
0
@
=
©
=]
=
]
=

75 - AISS MORD Limit = 50 pg/L
90
25

b v @ Q?'
QQQQB

ﬁ:"“kﬂ‘h %%Qh
ﬁ@ ORORORATATRNRY

A A o o o

N @"*‘N N \-a’:gé"* PN &u

DA o A g ey oy

{:‘.g."-

Sample Collection Date
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| J0C: <010 o0 priep/ @ ppref/E Hn,
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ENOAINE IVPA Archival-\Water Samples from ISS ULF2 to Soyuz 47
(2016 data:are from Expeditions 46-49)

S5P 41000 Total | Limit= 6.0 mg/L
—4—Total | (RIP & Aux Port)

=l-lodine (RIP & Aux Port)

—i—Total | (PWD Ambient)

~B-Total | (PWD Hot)

£
c
=]
B
E
8
c
S

S5P 41000 Total | limit at consumption point = 0.2 mg/L

"P fn.

& SRS SRR WY W W o \i
P TR ET R EIIITITTIITIIT I

A

Sample Collection Date
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PN CVEESEBIE IOV, In-flight TOCA

) 1SS WPA Product Water TOC
- 4000 In-Flight TOCA and Archive Data
*\WPA TOC
4 Archive TOC
3500 Y *PWD TOC
U.S. Segment Specification for TOC = 3000 pug/L WPA PFU2

ahdy

Ay Ak 4 A ik A A 4 A kAl

- -EpmsEm - — - - ~CERCOSRARNEIRERR - - -~~~ - -

AL

-1000

112111 1
3/9/11
5/4/11

6/29/M11
2/8/12
4/4/12

5/30M12
1/9/13 1
3/6/13
5M1/13

6/26/13
2/5/14
4/2/14 1

5/28M14 -

6/2/10
7/28M10
9/22/10

11/17/10+
8/24/11
10/19/11+
12/14/11
7/25M2
91912
11/14/12
8/2113
0/16/13 1
12/11/13
7/2314
91714
11/12/14

1
1
@

> The 6™ instance of increasing Total Organic Carbon (TOC) concentrations in the water produced
by the US Water Processor Assembly (WPA) did not occur as anticipated during 2016 but began

on 12/30/16 and is ongoing.

17115
3/4/15
4/29/15
6/24/15
8M9/M15
10/14/15
12/9/15
2/3/16
3/30/16
5/25M16
7/20/16

9/14/16
11/9/16 -
1/4/17
3M/17
4/26M17
6/21/17

» So far, modifications to WPA operations have successfully mitigated the increase without

replacement of multifiltration (MF) beds.

» Increased percentage of urine distillate versus humidity condensate in waste feed stream

» Dilution of waste feed stream with clean water from Oxygen Generation Assembly

National Aeronautics and Space Administration
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CH;
@) Si OH
OH
MMST
» Primary source of the ¢ r OC increase has been determined to be

dimethylsilanediol (DM

» MMST (monomethylsilanetriol) was not detected as it was for the previous TOC
increase.
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Corielisiegls

ENEH EMIcalfeielySisfesultsifor archival water samples
01| ECIEUNTOMISRVERGSVO-72V, and PWD and
reiurnsel clurinie) 2xcoslelitie) gl -49 indicate that all ISS
oo;m.ole NellErs _)J,),)]lég Were acceptable for crew
CONSUMPHONnT
-

‘:' Maly SOUrCe 61 CU ent§7 elevated TOC in WPA
productwaterfhas been identified as
dimethylsilanediol (DMSD).

23

National Aeronautics and Space Administration



RECOIMIMENGAations

CONUBUERNNEIOhIEmoeniterng off TOC in WPA and
RAVIDAVALETSSAMPIESIUSING TOCA

ironrnen I cl e of DMSD and root
Aresence in WPA product water

-

" Cc ntinue to wsﬁ‘ VIST/DMSD, total iodine, and
metallevelsiintPWD return samples
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