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APOLLO TWELVE 

IIF •,;;. j'\�fACE PROCEDURES 

' "� CUff CHECKLIST 

1-repared by: 

r.�.&.:z:-; 

0+18 

C.DR - EVA I '" 
"' 
"' 

3i: 
CDR EGRESS Aq'} "' 
DEPLOY LEC & MESA y V ,*;:�}> 
FAM , 'So f:¢' 
-

MOBILITY & STAB I LIJY 

CG SH 1FT- FORWARD, BACK, SIDE 

DOWWIARD REACH 
ARM MOTION 
WALKING !BALANCING BOOT 

PENETRATION, TRAl:TIOrl
, 

SOil 
SCATTERING AND AOHES oON) 

./LM & REPORT 

0+23 CONTINGENCY SAMPLE 



ETB TRANSfERS 
UNSTOO ETB AND CONTENTS 
LOAD ETB - DECAl 

EMU .J 
(POSSIBLE TV DEPLOY) 

0<<10 LMP & CONTINGENCY PHOTO 

LMP EGRESS [5. 6, 1�. 6] 
CONTINGENCY SAMPlE AREA [8, 5, 1) 
DEPLOY COLOR CHART ON 

UNDISTURBED SURfACE 

CHART [11, 5, i) X SUN 

(!1, 5, I) ON SUN 

PLACE 71l mm ON MESA 

0•50 S·BAND DEPLOY 

DECALS 
EMU-/ 

PANORAMA PHOTOS 

A TIACH SADDlE BAG TO LMP 

ATIACH 71l mm TO EMU 
PlACE ALSCC ON SURF. IN DIRECT 

w 

ALSEP OFFlOAD 
DECAL 
EMU.J 
CARRY HTC TO MESA 
PICK UP TONGS AND TV 



lSEP TRAVERS( 
CARRY TO lV - A lS� P 'V.IEW •t.n S 

•TONGS ' •. n ,.... -1-
• SUB PAllET rCa;:�;� 
•TV 

CR,ENT 1V -
TRAVERSIE 10 SITE 

HOU AT S1ART 

E�\u¥ 
1+48 S'YSTEF.\ INTERCONNECT 

REMOVE SIDE 

EXTRACT CASU REEl 

DEPLOY S I IDE lEGS 
PAQK TONGS BY S.UB PALU:T 
CONNECT C ABI.£ TO CJS 

*'S Tfffl CARRY 8A R 
•POS\ T'•ON PSE STOOL 
*TILl PKG 1 
*ALIGN PKG 1 

SWE DEPLOY 

OECAL 

SWE (11. 5. 1] X SU'J 
£MU'4/ 
LSM OffWAD 

2 H •. 1BOLTS 
'REMO \ti HA D lE BRACKEr 

UFT LSM & D£ PLOY R�OUND liANDl£ 
..f CABLE CLEAR OF CIS 
SUNS H �fLO D£ PlOY 

ANTENNA �NSTAUArtON 

'�NSTALL ANTENNA MASl GI'MBAL AND Aml:NNA ' 
CHECK A L � GNMEtlr C CARSE l.E� l SliN ANCl£ UPD'Alf 

AZIMUTH 16. 44 C 
ELEV. �- z; ( ) 
FINE L£V£L & At I CN 



EI\\U 
RETUR IRA \l£R S£ 
DISCA�O UHT 
RETR II EV£ TO GS 
COllECT SAMPLES � INCL SOfTSAW 
[ fJ" 
SRC l PACKriNG 

STOW ?0 mm I ETB 
STO� H A.M R fl EXT. 'KANDt£ ON H1t 
STO TO' _GS ON H11C 
U STOW SRC 1 

eSCA 
er/ IGH BAGS 
• HAT BAGS 05' 
eCORE TUB£/CAP � • 

SEAL ORGA IC C ROL 
REMOV£ SADDl£ BAGS 
SCOOP MAlER IAl 

STOW J. SRC: 

,. SEI1CTEO SAMPLE BAGS 12J 
•CORE TUSE 

ClOSE SRC 
EMU4/ 
COW CHECK 

. ·�2 l£C TRAN5'FERS 
..�imV 7D mm t2l £18, 
mk fER m 
IRA SFER SRC' 

3+17 EVA TtRM� ATICN 
Pt.ACE SRC 2 IN su ION +Y PAD 
CllAN EMU 
� TI CH LEC TO PORCH 
tNGRESS 



COR· EVA 2 
0• 10 CDR EGRESS 

PASS LEC TO LMP 
Dill ETB TRANSFER 

GEOLOGY TRAVERSE PREP 
STOW ON HTC 

• CONTRAST CHARTS 
• EXT£NS ION HANDLE 
•HAMMER 
• SMALL SHOVEL 
•GNOMON 
PLACE SRC 2 ON MESA 
ATTACH \VEIGH BAG TO SCALE 
ATTACH SADDLE BAG TO LMP 

ILMP A !TACH PARTS BAG TO CORI 
UNSTOW CUTTING TOOL 

ILMP STOW CUTTING TOOl Ill BAGI 



ST(:NI ON HTC : 
TcoRE lUBES/CAPS 
• DIXIE CUPS 
• GAS SAMPLE CAN 
• EtM RONMENfAL SAMPLE CAN 
• FLAT SAMPLE BAGS U5) 

·STOI'/ SWC BAG' ON MESA 
SEAL ORGMIIC CONTROl SAMPLE 

TETHER TONGS 
ATTACH 70 mm TO fMU 

O>JOTRAVER· St 
CARRY: 
e fONGS 
•GNO�N 
•70 mm 
• S�IAll SHOVEL 
• SURVEYOR PARTS BAG 



[11.15,2] 
• START AND END OF TRAVERSE 

olOCATION WRT lM 

o PHOTOS OfliER THAN NOMINAl 

eSAMPl£ BAG NUMBERS 

OOCUMENltO SAMPl£ 

SEl£CT SAMPlE 

Pl.AC£ GNOMON UPSUN OF SAMPLE 

SAMPLE & GNOMON (8, 5, � X SUN 

SAMPLE 

f'JJ'-..·• 1/ 



I RAVfRSf RfQUIREl\ NTS 
DOCUMrnT£D SAMPLE INCLU,OfS; 

• TO� A\ '�v�t.�F ROC: K� NEAR �o 
G 501l NEAR ND FAR 
o SO' L UNDER AND NEXf TO · ROCK 
• CORE fUB E S �2l ( E.NV I RON. SAMPII I LARGf CANIS 0 I U 
• Gi\S. SAMPLE (SMALL CA�IROCKJ 
., fRf�(:frll SAMPlES tENVI ROICOR� TUBU 
•JYPfS Of MtlllR I ALS 

fIN£ G RAJ I I G�EOUS. ROCKS 
COARSE CRAI � IGN OtJS R·OCKS 
IBfUCCIAS 
FIN MATHUAL 
GLA'SS '"SPlA.SHI'" 

�U PMLF. 

OORf TUBE s A.MPLES 12) 
-SlE'LfCT SAMPl£ SITE 

PtACf GN OMDN UP SUN Of S IU 
SAMPLE S llt & GNOMON [8. S. 2] x' SUN 

TRt:NCH SAMP�ING 'ENVIRO/CORE TUBI£51 
PLACE GNOMON UP SU · 

PHOTO SITE [8� 5. 2] STEREO X SUN 
lRENC" ALONG SUNL I Nf � 
f I LL LA�RG_E CAN W ITii S U 8 SURFACE SO ll �� 
ASSEM8 LE tORE lOBE AND HANDLE r;;�'�'� 

GAS ANALYSIS SAMPLE �S�LL CANlROCI<J 
SElfCli A SURFACE ROCK FRAG ENT 

U A R fROh� U I?LUMD 

PlAt£ GNOIMJN UPSU OF FRAGMOO 
fRMiMENf &. GNONilN (8,, 5. 2] X SUN 
�E'lRif:V£ FRAG •100 



S UR'!fEYOR _ S UE DOC. SAMPLES 
LU A R R�OCK [8, S. 1] X SUN 

• LA VERtD R!OCK [s. Sf 1) X SUN 
• RQUN.O ED ROCK I N RAY PA rn llU�S LS� 5, l] X SUN ...nu'l D:i..-! 

�:E 2+0l S URV[YOR ACUV IT11ES 

STOW SCOOP & CAMERA 10N HTC 
AERFORM D.P. .f �·"" 
lMP ACTIVITY CHECKILIST: -� � · . 

• PMOTO BAY ,A [H. 15, 1].(1\.�· ___,...� 
• PHOTO TV SECTOR [8. 15 �] 
• PHOTO SCQO,p IMPR tNTS [s. 5. 2] Sf 
• PHOTO F001PAD 2 P�R'INFJS[B. 5, 2) Sl 
• DI,STURB SURFACE� F001T'PAD 2 AREA 

• fl P 2 AREA [8,, 5. 2] ST 
• PHOTO \IERNI£R ENG, BA't 4 [l1� 5� l] 
• flliOTO LARGE BO� A [8. S, l] 



o VI • PHOTO lARGE B OX A [8, 5, l] 
o PHOTO SIMll BOX (8. 5, 1) 

• WIPE - PHOTO S/MllBOX [il. 5, 1] 
• PHOTO BAY B [ll, 15, 1] 
• PUOTO SOlAR ARRAY [5. 6, 15, iJ 
e PHOTO FOOTPAD 3 (U. 5, i) 
• PHOTO SCOOP TRENCHES [8. 5, � ST 11�·.., 
o PHOTO TV Ml RROR (8, 5, U 
"WIPE- PHOTO TV MIRROR @. 5, !) 

WALK TO TV CAMERA AREA 

(lMP REMOVE CUTTER & CAN FROM 
BAG! 

CUT, WIT H lMP ASS I STANCE: 
• CABlE&. PAINTED TUBE SAMPlE 
e2NO TV CAMERA TUBE 
• AL TUBE SAMPlE 
• TV CAMERA SUPPORT TUBES 



·-- -==::::::::;;;;== 

D �SCARO CUTI1NG iOOL 
CU�P LOA,O TV CA i�ERA 'N BACt 

COMPLfTE GEOLOG1' TRAV RSE 

REPORT STA Rl AND END OF iRA VERSE 

� ti40 SRC 2 PACKING 
� 

-

(lMP REMOVE PARTS DAGl 

_. f'l.A'CE 10 mm IN El'S 

REMOVE r. EMffl LMP SMlDll BAG 

RETRIEVE SWC, 
STOW IN SRC 2� 

S �C f(HUSAG 
oCORE TUBES B� 
0 ENVIRON�'OOAL SAMPLE CA 

• GAS SA��fLE CAN 
_ 

• DOCUMabm SAMPllS 

CHECK & CLEAN \MP EMU 

SEAl S,RC 2 

CHfC K 10 rom {2, It N E18 
TRANS FER ET8 
TR:ANSfER SRC 2 
TRANSFER SURVlVOR �ARTS BAG 

J 2lJ fVA TERMJNATIGN 
CLEAN EMU 
C L£A R LEC Of A SC ENJ stAGE 
INGRES·S 

J ISON E�UIP�NT 
ClOSt HATCH 
R E PRE"S.S CA'B �N 



fAN OfF/ON 
�f flAG STIll ON AFTER 10 S,EC I 

ACTUATE OPS AND PURGE Vl V 
fMU 21 PRE'S 5 fTONI ( 0] 

ACTUAl£ OPS 
IF FLAG 0 .. CK. CUFF GAGE. 

Vf R. fM·; 0 PS OFF fSEN. FA ,I U 
FMU ;:. 02 fTONE [ 0] 

C K. lOW PGA PRES S DR PLS S Oz 
DfCREAS ING 

IF LEAK CONF� RMED� ACT. OPS 
�f NO IlEA K, YElt TM tSf . FA J U 



EMU 4: HzOflO� (A] 
VERIFY fEEDWATrR OPel ' 
IF CLOSED, DIV VLV MIN COOL, 

FEEDWATER OP!;N, WAIT 4 MIN. 
IF ADD'l COOL REQ'D, ACTUATI: 

OPS AND PURGE VLV 

E MU 5: TONE/NO FLAGS 
CUFF  GAG�: IF <3.4, ACTUATE OPS 
IF CUFF GAGE >3.4 & TONE OFF: 

CYCLE MODE SIV MOMENTARILY· 
NO TONE. N O  fA I LURE. 

IF TONE ON AGAIN, 
FAN OFF > SEC, Vl:NT FLAG (P) 
SHOULD CON£ ON: FAN ON. IF 
NO FLAG, ACTUATE OPS AND PURGE 
VLV !FLAG fAIU 

osSERV< PLSS 02: IF DECREASING, 

ACTUATE OPS. 

IS FEEDWATER CLOSED: IF ClSO, 

OIV VcV MIN COOL, FEEOWATER 

oPEN. AFTER 4 Ml r.(, IF COOL 

INADEQUATE, ACTUATE OPS AND 

PURGE VLV. 

EMU 6: CUfF GAGE < 3. 7 • NO FLAG 

ACTUATE OPS: CUFF GAGE SHOULD 

RISi' (EMU LEAK O R  REG. SHim 

IF NO GAGE RESPONSE, VERIFY TM. 

OPS OFF !GAGE FAill 



C' CUFF GAGE, PRESS HAG 
� FLAG [0] 

I 

IF LEA CONFUH'\ED. ACTUATE OPS 
If NOT. VERIFY Tt•� ('GAGE FAIU 

EMU 8: CUFF GAGE 4. 0 
IF 02 flAG [ol ACTUATE CPS AND1 

PLSS Oz OFF �PLSS REO FArlJ 
I NOT, VERIFY TM I POS S. Gfi.GE' fA I U 

EMU 9: LOSS OF PUMP NOI Sf 
IF NO S IDETONE. ACTUATE OPS AND 

PURGE VLV CPOWER FAIU 
IIF S �DETO E OK! 
CHECK PUMP ON. 
VIRliFY TM FOR PUMP CONDIT JON_. 
IF ADDITIONAL COOL! N'G REQU � R£0 

ACTUA T£ 0 PS AND PUR Gf \IL V .• 

' 

f.MU 10; COOLING INADEQUATE 
_....

\'!RIFY D IIV VLV MAX 
ACTUATE GAS, TRAIP FOR 5 SIEC. I 

IF FEAS IBL£ 
AFTER 3 Ml N. I IF ADO ITIONAL 

CODU NG REQUIRED. ACTUAli OPS 

ANO PURGE VLV 

EMU 11: LOSS OF VOICE ICOMMU I�CATION 

CHECK VOL CONTROtS 'WHEEl A., 
BLADE B) 

CYCLE PIT SW - MAIN ,& MOM 
CDR MUD�£ SW TO 8] U.1P fO A 

fHAND S �GNA l$, 
If NO COMM. CDR TO A� lMP' TO B 



( 

_.... ... 
1: l .... .--_� , � � ' ·' 

6oME OF THE LARGE BLOCKS IN 

1SURVEYOR CRATER 

SHO\� LOCALI ZEO& SUBTLE 

EVIDENCE OF GRADED & POSSIBL 
RHYTHMIC LAYERING 

SOME BLOCKS HAVE CROSS LINE
ATIONS THAT SUGGEST A 

POLYMETAMORPHIC HISTORY 



-/ . 

�ROCK EXPOSED IN THE BOTTOMS 
{ OF CRATERS 

THE BEDROCK SURFACE RES 
A MOSAICBRECCIA WITH A 
CONSI$TANT ORGANIZATION TO 
ITS INTERNAL FABRIC 

• 

LARGE BLOCKS OF MICROBRECCIA 

THE BLOCKS 'OF MULTILITHIC 
MICROBRECCIA CONTAIN . ' 
LEUCOCRATIC XENOLITHS 
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