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A Blozatellite spoceeraft vas suc.runIu]ly'lhunvhud'fxun Cape L(nu\d' in

June, 1269, - The experlment payload was a wale Mocaque nenestrioa, As the prive

spacecraft contractor, the Ceneral LDlcetric Company, Re=Entry Systems Division,

had the rvesponaibility for applying and maintaining biological and chemical |
2

contamination control in the varfous vehicle life support subsystems,
Drinking water for the primate was derived from the hydrogen-oxygen fuel

cell., The water was evolved as a by-product of pover gencration, The vchicle

contained a discrete water collection, purification and dispensing system, A

portion of the water was also used in the spacccraft thermal control subsyeten
by means of an cvapo.ative boiler mechanism. Stringent chemical and biologic:l
constraints were applicd to the potielle water supply system to insure its
compatibility with the primate expcrimcnt objectives, The chemical purilication
E ¢f the water was accomplished by treatment with a series of ion exchange columns,

A bacterial filter was used to remove bacteria and fungi originating from the

, ... fucl cell and resin beds respectively. Chemical purification of the fuel cell
‘ _ . o,

effluent was nvvompiisbcd with Icw_problcms. Effective biological trcatment,
however, was much morce difficult to accomplish, A maximum allowable viable
organisit connt of 200 colouies per milliditer-of potable wn(cr was epedified,
The maximn alluuab]oAcoliform count. was 2,2 colonics per 100 milliliters of

potable watew, Rigid harduare’ fabrication and test procedures, perscane) to inine

and supervizion schedales were applicd, Bionssays vere performed at steate;’

.
)

sLases dnring the various remoflacturing and (test pharses.  The complece coop. i ion
of ,Ll]. s fecturing and test pesronnel vas obtained,  Novover, in spite of 11

prC('.t'tX'i;'n wy peasures, rondon bactoerinl contamination vepeatedly  couvrred, 74
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the fizot ovouvrence a mixture of coliforug aad other orymmismg wos fnunJ.
corveetive wea:nres vere employed and coliforms ceased to appear in the assaye,
Hevover, a seceond wnidentilied orpanism scemed to recor as a contaminant in spite
of all precantionary weasurcs. The control measures inst?outed consisted of the
;o)loving:

& A1l water system hardvare wag solvent cleaned and disinfected or stcriligvd
i

during the final ﬁnnufncturing step. ¥,

2. A1l arsew!led syctem harduare was disinfected with 707 ethanol prior to each
test,

3. System cowponents were touched with disinfected, gloved hands only,

4. The Acrospace Ground Equipment (AGE) used to service the water system was
disinfectcd and biocassayed at regular intervals, |

5. Disposable, sterilized transfer and test equipment was used vherever
vpracuicc.-.':»lu.. :

Bacterial populations in the range of 104 to 100 colonies per ml continued to be

found in the cystem at apparently random intervals,
Laboratory testing of the contaminating organism shoved that it was capable

of growth on a nutrient supply that wagmandotectnbl. by cur standard laboratory

analytical procedures. Inocula of the organisms were incubated in flasks

containine high purity deifenized water, (the same water used to prime and test 3

the spacceraft water system)., Additional flasks were incubated using water in

wvhich scveral non-meinllie components of the water systein had been placed, The

organi sus vere capable of prowih in several of these media.,  (Table T). |
An attonpt wvas wade td idemify the orpanicm (Table 1T) following the test

scf-(‘:;n('" in Bevpey's Moaual of Deterndpative l'..-.ctvr'ioléu-,y (7th 1Id.) for the

F e

Picudoranay jomlly, The orpanism was tentutively identified as Yazendoo ona;

- ————— D
L)

boveanalis o ubiquitons, saproplyvtie soil bacteria,  Due to the rvesistance of
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thie organtam to the approved disinfoceting agent (70% ethyl alcohol), and its
tlity to suppert dtself on trace nutvients, §t was dercrmined that its growth
could not be eoatrolled outside of a completely sterile environwent, A bioass iy
o' the private pre=flipght experinent test facility, including the vater dispeniers
and an gssay of the primate's wouth indicated the prcncn;o of the sam2 organion,
Paralliel cultures of the organisms found in the test facility, the primate and

»

the spacecraft water system were tected for similarity by the Pan Averican !

0
’

Fovivonmental [lealth Laboratory at Cape Kennedy. The tests showed that a common
contaninating organism was implicated in all cases., A scarch of the primate test
history showcsd that a similar organiscm had been previously isolated, but not
identified, from healthy test animale, Since the organism was not a known
pathogen and as also found to be indigenous to the primate, the specification
was relaxed to accept a viable count of 10% colonies per ml,
CORCLUST O 3

The recurring bacterial contaminant found in the Brosatellitc walcr syctem
was identificd as Ps. boreopolis, Tﬂe nature of the orpganism precluded its
control without the employment of stri;t sterile procedures or chemical agents
throughont tle spacocraft mnnufacturc_ggﬁ test cycle. Additional treatwment of
the water sys=tem by hnlogonation o} other means would be required to control the

contaminating organism,

Presented at the 9th Annual Technical Mecoting of the Awcriecan Association ior

Contantination Control, Analicinm, California - April, 19270,
' Armond J, Pryce, Systems Biologs st

y =5 Re-Lntry and Environmental Syatcows Division
i Cencral LElectric Company, King of Prussia, Pemna,
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TESTO

1y Gram (=) wotlle rods (hanging drop method) .
2y Oxidase positive (n, n=dimethyl-p=phenylencdiamine oxdlate)
1) Liquifies selarin = 5 days incohation

4) Grows best at 37°C

5)  Grows pomly at 40°C

6) Klieler Toon Agar - Slant Dutt Nn2s

o e e R L —— — - B it
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7) Simnons Cily ray = changes from original color (green) to deep blue

after’' 48 lLirs. inculation,
8) Urca not ntilized

9)  Lactosc not ferwented; no gas produced

10) Cellulorse not utilized after 10 days incubstion

. .y
11) Colenies - white on nutrient apar
Oceomders Vo, Loreonoli (tentative)
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I would lile to acknovledge the technical econtrvibutions of
Dr. George Webster and Mr, Robert Sanford of the Pan American
Environmental llealth Laberatories at Cape Kcnuody.nnd Mies
Jean Negrey of the General Blectric Experimental Biology anid

Biochemistry Laboratory.
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