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‘in considening the matter of ﬁlanatary quarantife policy, the
comaittee’s dolibevations were esseatially divided botween (1) the Mars
guatsntine policy and irs effccts on the forthecoming Viking mission and

(2) the quarantiae policies for the ether’ pianets (Venus, Mercury, “and
the Qurter ?lanets). -

“

on thc Mars xssue the committee was guided by de:ailaﬁ presancanioua
of the effects on the Vikina lander as a result of malntaining ox
oliminating the terminal heating requivement. 1In considering the remaining
plancts, the comnittee relies on the summary of expert opinilons provided
to the Space Science Board prior to this formal veview (Appendix 1).

The statements of the commitctcee contained in this report ave
response to the NASA planetsty quarantine policics proposcd to the SSB

(appendix 2), and wust be approved and/or amended by the SSB prier to
transmittal to NASA.
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L. The comnittee heavd prGSﬂntations from NASA on:

a. Cuxgent results of Mariner 9 mission - )

) b. Viking—planctary quarantine mndels.(with and without
. “teyminal heat steriiiaacian)

< Vikinw—wenginecring considcrat;ons resulting £rom
retaining or eliminoting texrminal heat stowpilization,

@, Costs, visks and effects on Viking. science payload
) as+& result of rotaining or eliminating terminal
hear stexilization.

2; Committee conclusions

. a, The results of Mariner ¢ add a signifivant amount to. ;
. what we know about Maxs. However, to daote, none of . Co.

this new information leads to an agrecd-uppn recuetion
“T“th eat;na&c o? PoUFeY Mars (Woods Hole review,
) 19?0} A LYt 10o¥ 4t these carly results could
concelvably araug for an incrsase xdther than a
. © deergase in P, however, thora ave other vicws which
’ advocate, after considering these now results, that
LI tervestrial opganisms cannot grow on Mavs, and,
. consequiontly, ¥, should be roduced at ieast to 1079
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The Viking project is in a difficult situation.- The prasenc
prac:ical nltezuatzvcs, RN undcrstand chew, are; ‘

4. Malontain the present procedures mhx:h xoqa;re.
terminal heat sterilizacion, 7This alternapive
provides compliance with current planctary
quarantine standards, does not in any way
endanger the bielogy experinents, but doos
strain the total projcet funds. Under this
slteraative, NASA plans-ar present to reduce

. the science paylond (entry scienee, scismometyy .
and metcorelogy) to keep down the mission cost.
The project manager is also very concernmad with
the reliability risks bedng rua by employing
terwinal heat s;arilizahioa,

ii. Elirinate terminal heat sterilization; thus, .

veducing risk of flight failures, aad of

probloms occurring during dovelopnent amd

qualification testing, saving ~§13 million, and

thus, enabliag XASA o keep the scignec ﬁayload

intact, and g;&iazxinh_ahe guarantine. reoquirement

withﬂggw< 1 x 107 3., However, the probability of

f;ﬁﬁang more terrestrial ozganisms on Mars

. innreases : .,

If the teyminal heat stexilization requirement were Lo be
removed, but good sterilization and clean assembly -
procodures used at the cowponent and subsystam lavels,’ —r
the project risks would be reduced and sope dirccg costs, .
would be saved, Thus, the project might not, at pxesenz,
require tha reduccion of the science payload

We.are unavare of any sterilization approach or analysis
which considers posftions of alternatives intermediate
betwoen the limits of terminal heat/do terminal. hest.

it appcars, howevoer, that improved surface cleaniag:
Lechnlques, including tha washmnﬁ pf the lander surfaces
with 1iquid sterilizing agents could in combination with
thermal sterxilization at the coﬁponenc and subassenwbly
level and aseptic (clean yoom) handling, reduce tf the
estindted delivered bioload asspciazed with alternative
Ii, above and yec not severely sxrain the Iander raliability
levels, .

In the practical situntion cf’being constrained by time and

funds, the committec was divided in its opinien ds to the proper
course of action. Hali of the membership favered the rectention
of the present sterilization standavds and proccaurca, and were
willing, with regret, to accept the loss of some of the scicnce
poylead, The ramaining wowmbors preferred to sce the terminal
heat zequirencat xemovhd but the procedures should still rczaln

?

L4

N



b

-3

T

- ‘poed storilization at the component level, devise the besc

protection for the biology experiments and adope achnr'maans thun
toerminal beat of rcéuciwg the biolcads.

+

If the situation were- not su conutraxrcd by time, tho
comnitngg,ns a whole wouid ?rcxer to maintain terminal haat
Put not te roduce, the scichcd Payloagd v - Seans” DY, uk;ch :arminal
‘hearing could be rcduc;d (ar even removed) should bu @ soughs ™
_altong with surther effort te reduce the ¢scimace of. nhc avcrall :
“bioload delrvcre&“to FA¥ETTE Such an effort were practicably’ <§

/ possiﬁla, it is our hope thnt, within perhaps a year, aided by
“furthox rosults frem Mavianew 9, the Viking mission might be

possible with a_much reduced risk at a small increase in overall
cost.
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B,‘. MERCURY

From a previous value of prebability of growth S 10“6, NASA has proposed
a now policy which states that Mercury is no longer of biological interest
and planctary guaratine constraints van be dropped. In view of the high
sutface temperatures on Mercury, the highly probable absence of surface
water and an atmosphere, there is no objection to vemoving the planetary
quarantine consiraints from future Mercury missions, While the probabilicy
of terrestrial organiswes growing and spreading on the planet's surface is
very low, Mercury dees remain of biolepical inptexest, ]It is the committee's
undorstanding that for future missions the spaccceraft {orbiter and surface
probes) will be cléaned for purposes other than quarantine requirements,
We consider these cleaning procedures as sufficicnt for near-term missions,

G. VERUS

‘Two valucs of probability of growth are used fox Venus, one for the
plener surface, the other for its atmosphere. Priox to the proposed new -
gquarantine policy these valucs stood at ?g(surfaca):g and

Py (atmosphete) < 1074, The proposed new Values use ?g(surface) = 03
PE(aLmusphcre) < 1677,

There is now gancral agreement that the surface tempoeratures of VYenus
are wmuch too high for any kpown terrestrial microorpanism te survive.

" gonsequently, the propesed value Py = 0 is acceptable,

Regarding the atmosphere, there are some uncertainties on the likely
presence of suffielent nutrients, a high water accmvzty and the convective
rate by which-water dreplets containing microorganisms are transported

. Qownwards and pyrolyzed at the higher temperatures, The probability of

roanamxnnting the Venus atmosphere was treated in the S8 1970 sunmer studyk;
in that study, a pvobability of growth for "the atmosphere 100 was
recommended and approved by the Spage Scipnee Board (a recommendation which
‘superceded the previous value of Py < 107%).

eWenus, Stratesy for Euslorarion, Repoxt of a Stud} oy the Space Science
Board, Narcional Acadcmy ef. Scisnees, june, 1970, pp. 12-13,
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?hc commitice ICCD“%gﬁdS that NASA evaluate their scerilization :
standarls. for the Piowcer Veaus mission: (sutface probe) .im the light of the
Pg(atmogﬁacrc) number recommonded. in the Venus 1970 study reporc. IF
furthar ¢lucidation or intorprecation on the application of thusn numbars
is necded, the S8 would be w:lling to review the matter apdin.

For the Venus/Mereury 1973 fiyhy nission, the committee reaommznﬁs
a Potarnosphere) S 10°7 (Venus atmosphere). A —

+

D. OUTER PLAYETS

A report on guarantive considerations fow rhe outcer pian¢c£+ was pade
avallable te rhe compiitee at its wmeoting., Since there was insufficiene
time for the conmittce to comsider this report in detail, coples will be
distributed to the mombers requesting by correspondence theiy comment s
and recommendations for probability values, espoecially probability of
growih (Pg ), for the outexr planets., In the iaterim, the coumitice
SuUBLCELS that, as & tentative working valwe, NASA use a Po < 10 fox
outexr plancns quarantine models,

E. LIFETIME OF MARS ORBITERS

The committee rocognizes that in the COSPAR Tecommandation to declars

yars a hiological prescrve for the peviod 1968 through 1988, no comtingencies -

were made to axtend orbiter lifetime should life be detoered on the planet.,
In such a case, more time would be required te study the planety an :
addirional thivty yeaxs is considered to be a reasonable figure to,ailaw

for this contiagency. Thus, the committee endovses the NASA propoesc

policy that spaceeraft intended to -orbit Mars shall have a prohauiizty of
0.95, based on the latest available atmospherie model of not impaazing

the planec before Decembor 3%, 2018,

¥, BUS DEFLECTION . . oo ‘

The technique of sapsule deflection has beon regavded as an addicional
safety mensure Lo gnsure planetary quarantine. The matter of adyantage or
benefic obtained from capsule deflection versus bus deflection tachniques
is largely an englneering consideration. I£ NASA is highly canfidcnc that
bus deflection ean be uscd with no degrading of the probabilicy pf
contamination parameters, then the committes has no obicction to using
the technique for future missioms,

¢, APOLLO ~ Tdentification of Orpanisms on Outbound Apclle Missions

in‘the past, NASA has pursuved g policy wherein an inventory was made
of the probable post-landing biological contamimation lovels and of the
jdent ity of the potential contaminsats from outbound Apolle missions., This
policy was to provide pn iaterpeetation aid for subscquent analyses of
mierobial £indings by future lunay missions, NASA contends that the lunar
surface environment "is so hostile te terrestrial microbial life that nene
can survive for pericds of significance’, and proposes to aliminnte the

quuircment. = : Ty
Tankanulnc Considerations for Quter rlaaLn Mlassions - Richard unndy;
M Aleren
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The cosmitiee concurs with ::hc:'p'roposcd policy change. To extend
this practice to the twe remaining-Apolio nissions irom 2 cost standpoint
is et just::. lLable since Che invcncary and identificavion of coutaminonts

~would produce results quite sinilar o those gathered from previous

Apollo missions, The committece doed’ recowrmend, however, that the daca
acquired to date Should boe retained and, for future access, the scicntific .
compunity should be informed as to where thise data ave arc:hi‘ved and how
they will be made ava).}.aale. o -
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