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SRR chedion Progress in Rodnik tanks (210-liter)

> Sruttle-;rmﬂr-- c able water
> Fuelicelliwater. Is first deiodinated
Izedwith formate salts (Ca & Mg)

— Transferred to ISS in contingency water containers
(CWC's)



SVO-ZV Sioreel RJt able Water System
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et Foizle le Water Systems

SRCOTIUENSAEPONECOVErY system (SRV-K):

SN CESSESTUMTUIty /condensate direct from
ISSIENESERVIce Module air, conditioning unit

UsSHIRalblcondensate in CWC can be processed

USThgpeotidensaierkEeed Unit (CFU)

container of.Rodnik or CWC potable water can

nooked for use as makeup water to

supplement:product water

NE
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SEVEKSRIOCESSHDESCcription

RECEIWESHIU mdlt/ r*onJ-ar sate direct from Service
VIEW U EXCEI IR IfHEali EXChanger,

Conclansztis Fad Unlie (QFJ) or processing US Lab
CONUENSAtEN M CIE

Fllisr rezicior

P OXIUIZESEICHTIO]S; O ,hu polarerganics to organic
zlelels ziid COPRUSiie) 22 ase flow to supply oxygen

Crzisi/licjuicl s zlzlie);
- Multifltratienitreatment beds:

> lon exchange resins and activated carbon
Conditioningibed:

> Adds biocidal er & minerals (Ca, Mg, & F) for taste
m 10-liter storage tank (KJIB) upstream of galley
m Galley:

» Pasteurizing tank (525 mL)
> Hot and warm dispensing ports




ate'eed & Makeup Water
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LR Em 1B




USESEYIHENRROIANIE Water System
zsligr Recovery Sysii(WS))

Urine Procassar Assialy JB PIOCESSES pretreated
uririz oY disiillzigiar) =il dsl]va distillate to a wastewater
e RAVHEreNtisicompined with humidity condensate.
Weltsr Procsssar ‘\39%.’0]9 (WPA) processes the
ComMPINEUNVESTEWatertoipotable water using multifiltration
andithernalicatalytic oxidation, adds iodine biocide, and
‘storesproductwater for-delivery to the potable water bus.
The Potable Water, Dispenser. (PWD) receives WPA product
water directifrom the bus and dispenses either hot or
ambient water. after.remoyving iodine at the point of use.
> The UPA, WPA, PWD, and Total Organic Carbon Analyzer
(TOCA) were delivered in November 2008 and a 90-day

checkout of the integrated water system was completed
before approval for consumption was given in May 20009.




USESEUMENRotable Water System
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ISSRVELErdOUl Iy Reqguirements

Tre 1SS Progjrairn fEs esizie) Ib ed a water quality
ziriel rnomtonnJ arocjreigg) e f rngr erated and stored
(Y Lcliv] ERVALETS

SYSTEMISPECICAON 10 ISS, S 2 41000, specifies
Watergualityareguirements forUS potable water

ISS Vedical Oper@w Reguirements Document
VIORID)ISPECTTiES:
i

Water-qualitysreguirements for RS potable water sources
and Shu ransferred water

> Archival water'sampling schedules:

— Monthly from SRV-K'port (alternating Hot & Warm)
— Monthly from SVO-ZV port
— Monthly from PWD ports (alternating Hot & Ambient)



EXQOEMIHENSHIGEZOIREIUrned Samples

1 2xozdiiiorn 19 4samples

SRV flaes 2/26/0
SRAEKQW 2T i 8 Y80/0v; 1/8/08] JHIJJ
SVE=Z\ V800K, 1/8/08, 2/26/08

=SSN ELUINEU JON SIS P2/1 E52.0n STS-123/1JA

pedItion 17 o 10 sz ples

> SRV-K hot: 4/16/08, 5/30/08, 8/27/08
> SRV-K warm: 4/13/08, 4/16/08, 8/27/08
> SVO-ZV: 4/13/08, 4/16/08, 5/30/08, 10/21/08

—3returned on Soyuz 15; 4 on STS-124/1J; 3 on Soyuz 16



EXQOEMIHENSHIGEZOIREIUrned Samples

1 2xoscition 18 AZ;samples

SRVEKS O 15/ 25/08;:4.0/8/08;42/16/08, 2/19/09
SRVEKOW T RNY 2/0589/1/0857111/111/08; 1/12/09

SR 2I0BI/25/08; 9/4/08, 10/8/08, 11/11/08, 12/16/08, 1/12/09,
2/19/00WY5109

> PAVIDFAUXEE Y 26/0853/25/09
> PWDAMBIENtd/2/09, 1/14/09, 1/09, 1/30/09, 3/18/09, 3/25/09, 4/2/09
PWDIHot: 12/12/08; 12/19/08, 12/29/08, 1/30/09, 3/23/09

> WPA RIP: 11/22/08; 11/25/08, 11/26/08 (2), 12/8/08, 2/9/09, 2/27/09,
3/10/09, 3/25/09 (2), 4/2/09

—15returned on STS-126/ULF2; 24 on STS-119/15A; 3 on Soyuz 17



EXQOEMIHENSHIGEZOIREIUrned Samples

1 Bxosclition 20 zA5sampl

SRVEK fai /409, 7/22/09)

SRVEKOWEITIRA/ OO0 7/0956/4/09 |
SVO=ZAAIO]BBR6/4109) 7/7/09; 7/22/09; 8/4/09, 9/22/09
RPAVIDRATHIIEN A4/ 15/0955/4709, 6/16/09, 7/24/09, 8/4/09, 9/22/09
PAWDIHOTE6/4161098/24/09; 8/4/09, 9/22/09

—l4eturned on §g' A: 4 on 1S-128/17A; 3 on Soyuz 18



SEIMPIENIENGIING & Analysis

VIESHEWINEN BNISEYyUZ Were received by the
anisiderandithie’ U'S. portions flown back to
LONIONIFINASAN ETRUSING coolers with ice

»

SHEImed eniShuttie were received by a
iriel Feyeiel A\g -ll\ |cal Laboratory (WAFAL)
iletVeraitertherShutitle landed, placed
>€ packs, and hand-carried
HeUSten on commercial airliners.

Chemical analyses were performed at Johnson
Space Center's WAFAL using a combination of
standard and custom analytical methods



AGELVH I NVIEIPESHOr Inorganics

Pararnaiar IVIEtN G0

nl &% gapielyctjyity Potentiometric

161l IDISSEIVEURSEIIUS Gravimetric

iftidojeliny , Nephelometric
ledine saieuIve o _euco crystal violet (LCV)
Fluoride - lon selective electrode (ISE)
| ogan C anions & cations lon chromatography (IC)
Metals/Minera Inductively coupled plasma-
mass spectrometry (ICP/MS)




IBVIEtheds for Organics

VIETNOE
Ieen(eE) Ultravielet or heated persulfate
oxidation
Direct Injection gas chromatography
~ /mass spectrometry (GC/MS)

GC/MS with purge & trap concentrator
’ (EPA method 524.2)

" Semi~volatile grganics GC/MS after liquid/liguid extraction
il (modified EPA method 625)

Capillary electrophoresis (CE)

Organic acids & ami

Liquid chromatography (LC) with UV
diode array detector

Formaldehyde GC/MS after derivatization &
extraction

Urea/Caprolactam



Exoaditions 16-20 SSRGS ERRE IS
(28 S=zinalss)

VIEWIINSES MJORD eguirements except for
(U ESERMOLUSTIVEr:
ERVIENGENESERSINON kL iug/LE (50 pg/L MORD)

— Wall azlow 'lOOOuL‘%W G(@O Mg/l
EetalSIIVers 7= ug/L (500 pg/L MORD)

~ HIgnNEVEIAnTL sampleis likely Rodnik water

TOC: 0.2510/20.7 mg/L (20 mg/L MORD limit)
A
m Formate: 4.36to 61.8 mg/L (5 samples)

> Shuttle water used as makeup

m Nickel: 8to 101 pg/L (100 pg/L MORD)

._‘ ,

> on-formate TOC levels below MORD



Totzl & Nor=EofmEis @rganic Carbon
HESRYERQELEr Samples

NNNOCHEIGWAVIORDNIMILfordEXpedItions 16 through 20
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Nicksl Lavels in JQV Water Samples

1 Niekel lavels for =18 - 220511

e~

Sample Collection Date



Exoaditions 18-20 SYO)AVASE ] [RRE IS

(22 Szl les)
VIERAINSSHVIORIDAG Uty requirements except
IOIRUTIUIRAManganese, and total silver:
J Turoieitys 0.2t 9.5 NILUNEESINIECRY (6] )
S EIEVELEURITbIdIty notiaidirecticrew health risk
m \VIanUENESES 2 o L ipg/L (50 pg/L MORD)
SWETILE1OWALOD0-d SWEG of 300 ug/L
Total silVer: 36/to - pg/L (500 pg/L MORD)
> High'levelsilikely from Rodnik water as source
= TOC: 0.32— "~ 'mg/l (20 mg/L MORD limit)
> All non-formate TOC levels below MORD

m Formate: 48.6 to 80.6 mg/L (9 samples)

» Shuttle water used as makeup



dIyEOTietesand Silver in SVO-2V

Water.Samples

EESOINER=CBEPINESTIISIEXCEEdEd the ISS MORD Total Ag limit
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EXQEUIHPSHIGEZONISIREOtable Water Samples
(83 szunalss)

AlNISS ejuzility reejiiremniis mgt except for nickel, total
locline, cirlel ttreielinys

aNICKEIARON [l IG/LE (800, ug/L SSP/41000)

~HIgQNEVEISHNZiearly RIP'Samples from stagnant pre-launch water
otal INEts =YD, needle)ﬂ@.@)? [0) pg/L (0.2 mg/L SSP 41000)
> Highilevelsirom iodinefic hing needed to recover microbial control

s Turbidity: <0.4to - NTU (1.0 NTU limit SSP 41000)

|t notadirect health risk

m TOC: 0.07to 1.2 mg/L (3 mg/L SSP 41000)

m Iron: <5to 261 pg/L (300 ug/L SSP 41000)

> Elevated turk



NICREINMNYUSIROtahlefVWater Samples
NEPVVIVINICREINEVEISHORELG =20rall below SSP 41000 limit
2 pllejn NI in 22arly RUIP sapolSsSiife ik tagnant pre-launch H,0

Nickel (RIP & Aux Port)
=&~ Nickel (PWD Hot)

~+—Nickel (PWD Ambient)

LF2 to Soyuz 18

000 Nickel Limit = 300 pg/L
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Total | z2nd |, in UsS Potable H,O Samples

ERRPERORNECMONTIG/INOeUIRENIush of PWD lines on 3/17/09

—+—Total | (RIP & Aux Port)

~+lodine (RIP & Aux Port)

-x-Total | (PWD Ambient)
Total | (PWD Hot)
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Sample Collection Date



H,O Samples

ere all below ISS limit

—+—-TOC (RIP & Aux Port)
~-TOC (PWD Ambient)

.0 mg/L TOC (PWD Hot)

Average US Lab
Condensate
TOC =194 mg/L

. e . e — Y

\1,1«\0% x‘q}\oq %‘7}\09 3\7}\09 1 \7}\09 9‘7}\09

Sample Collection Date



Iron in US Poizie) | g AORSEIn]lEE

ENIOTNEVEISHOTMEI 6EN=Risamples were all below ISS limit

¢ Iron (RIP & Aux Port)
' lron (PWD Hot)
=x—Iron (PWD Ambient)

it= 300 pg/L

0 10— T AT *— —— A |
N S - - N (LN N\ S\ S i
RGNS UGN Cal GO U Ul I Ul U UGN G\ Ug

Sample Collection Date



Coriclusiels

cal 2l Nely/SISTESUlts for Expeditions
Waltwater;samples collected from
VJ-AV RIP; and'PWD indicate that
5SS ,)JEJI-—‘ yater. supplies were
CIEW consumption.



RECOMMEnNdations

Conriinug cdiscussions WittENUSSE RS (e [SR{oR=1g IS
HICIATER AU CHIROATKAWater silver levels are no
HIOHETRHENRHEN MO 00 Hg/
CONUUENNVESHIgaling cause of elevated turbidity
in SVO-Z2Y Weligr
U YA SRImEasUre of particulates
~  Bacteraicantattachitorparticulates shielding them from
dISIIEctantsileading to increased risk of consuming
CONtaeted Water
. ontinue monitering manganese, turbidity, total
Silver; andbacterial count in SVO-2V, SRV-K, and
Rodnik water i

s Continue to monitor total iodine, metals, and
bacterial count in PWD water
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