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- This

- This Final Apollo 16 Lunar Surface Procedures Document is used
to document the planning for lunar surface EVA operations on

Fﬁ5310n_J-2, to describe the crew equipment interface, andfigf'1 “
document the manner in which the lunar surface mission require-
ments are to be implemented.

The nominal plan includes three two-man EVA periods during the
73 hour stay of the LM vehicle on the lunar surface. The first,
second and third EVA's are each planned for seven hours of ac-
tivity from depressurization to repressurization of the LM.
Several alternate operation plans are included in this edition
to ‘cover such off-nominal cases as higher-than-anticipated work-
loads which result in shorter PLSS time-to-consumables-redline,
difficulties in placement or deployment of experiments resulting
in time loss, and malfunction of an EMU or PLSS before or during
an EVA which occasions subsequent single-man EVA contingency
operation, et cetera.

EMU operations and procedures (including contingency) are covered
in the EMU AOH, Reference 7.

Photographic and TV camera operations are integrated herein in
a summary manner.

This document contains summary and detailed timeline and pro-
cedures data. The voice data plan and copies of the crew's
cuff checklist are-included. The summary timelines are
essentially a task flow analysis along a time base showing
coincident activities and points of interaction between crew-
men. The detailed timeline procedures simply list in the
sequence of performance, the steps required to carry gut.each
of the tasks identified in the summary timeline. It is in the
detailed timeline procedures that the crew/equ1pmeqt interfaces
are revealed. Both the summary and detai]ed_t1me11ng proce-
dures present the CDR's and the LMP's task §1de-py-s1de to
minimize the confusion as to which]crewman }s doing wz?gn:nd

w how they cooperate in the lunar surrtace Operations.
%gescgice data %]an ?s provided coincjdent with the detailed
timeline procedures as a device by which cap-com gcapsu]e_ :
communicator) is able to keep abreast of the crew's activities
and to provide cap-com with cues, qata and data recording
points with which to provide req1§1me assistance Po the Tunar
surface crew during the EVA activities. The crew's cuff czeck;
lists are included for information only, showing the procedura

cues the crew have at their fingertips.

1
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MISSION DESCRIPTION

owing information is taken from the "Mission Reguire
» SA-511/CSM-113/1M-11 J-2 Type Mission, Lunar Landing,
ts approved revisions. = = )
. .'\‘T’.—‘a'.u.'“:.tv‘ ‘t~;~ v ¥ $F MY & -.',??3- 3 :

o - S

SONNBJECTIVES
B e S BT S e B r s, S,
- The following primary*miss1on“bbject1¢ésﬁggvggfée_I’J‘";:
. - to this mission by the Office of Manned Space Flight (OMSF)
in the Mission Implementation Plan (Reference 1):

Lats

Ly R 3 : : 110 B v
1) Perform selenological inspection, survey, and sampling f;lﬁﬂﬁ
of materials and surface features in a pre-selected area
of the Descartes region. .

2) Emplace and activate surface experiments. P

3) Conduct in-flight experiments and photographic tasks
from lunar orbit. !

Detailed objectives have been derived from the OMSF-assigned
primary objectives, placed in order of priority, and detailed to the
extent necessary for mission planning.




UNAR SURFACE PRIORITIES

"~y ‘4"_"-_ A Y. 0
Lo d -‘“;||.D-.>1'.‘/,{‘. 15]»1 J) 104

20 0OC

mfg; -1 ‘,_,}Ur LM llumr ‘,“‘;_!':':;
> sak e}'g_“’i:ho e planned for Tunar

. on~.' '--..
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%Detailed Objectives and Experiments ~fﬂ;_7?Q&

?.b Pisipis- TANIHET CESY 1 U RN Dt = 34235 | !q,gﬂ $;'l1

R Lunar Surface 16 a9 "-“g""*? e
tenaigul ACTR

1 Documented Sample Col]ection at ﬁi. ‘ i
, ghest prioritj%t raver
‘station (Part of Lunar Geology Invest1gafion)* 4@?

V‘f\

LS

2 Heat Flow (S-037) (Part of Apollo 16 ALSEP) 10 S é}*i

3 Lunar Surface Magnetometer (S-034) (Part of Apollo 16' : "
ALSEP) ,3

4 Passive Seismic (S-031) (Part of Apollo 16 ALSEP)

5 Active Seismic (S-033) (Part of Apollo 16 ALSEP) Pe

6 Drill Core Sample Collection (Part of Lunar Geology 373
Investigation)

7 Lunar Geology Investigation (S-059) (Portions other
than priority items 1 and 6 above)

8 Far UV Camera/Spectroscope (S-201)

9 Solar Wind Composition

10 Soil Mechanics (S-200)

11 Portable Magnetometer (S-198)

12 cosmic Ray Detector (Sheets) (S-152)




EVA REQUIREMENTS

i - d the planned
tay time on the lunar surface 1S Open ended an

1g§i;u;ywi1l not exceed approximage]y 73 hours. .After ghegkggﬁr?:-
the LM to assess its launch capability, the LM will be dep gl iz
ed to allow egress of astronauts to.the surface. The go?;nastgo_
will provide for three periods of simultaneous EVA by bo At
nauts. The first EVA period will be up to approx1mate1y Urs
in duration and will be constrained by a ma X 1mum gf 18 hourst.e
tween the time of crew wake up on the day of landing to the 128
of repressurization after the first EVA period. The §econd an
third EVA periods will be approximately 7 hours each 1n duration.

Traverse planning will provide for re;urning the crew to the LM
under each of the following single-failure conditions.

Use of the buddy-secondary 1ife support system due to an
inoperative PLSS anytime during a riding traverse (based
on the assumption that the LRV will operate properly during

the return to the LM).

Use of two PLSS's for a walking return to the M from an
inoperative LRV anytime during a riding traverse (based
on the assumption that both PLSS's will operate properly
during the return to the LM).

Traverse planning will not be provided for dual failure conditions
such as two PLSS failures or an LRV failure combined with a PLSS
failure. ALSEP deployment operations will be accomplished during
the first EVA within the limitations and constraints defined in
the CSM/LM Spacecraft Data Book, SNA-8-D-027, Vol. V, ALSEP Data
Book for Apollo 16.

Television transmission will be provided as early as practicable
during the EVA period. Television coverage will include an astro-
naut descending to the lunar surface, an external view of the
landed LM, a panorama of distant terrain features and an astronaut
conducting lunar surface activities. Television coverage will be
provided by the GCTA during each science stop when using the LRV.

Pho;ogr§phy will be employed throughout the EVA to document the
activities and observations.

Fjgure 2.3-1 gives sun elevation and azimuth at the Descartes
site as a function of date, GMT and GET. Table 2.3-1 gives earth
and sun elevations and azimuths at the nominal EVA start times
for this mission.



APPROX.
START AZIMUTH ELEVATION EARTH
EVA EARTH | SUN EARTH | SUN CRESCENT
SIZE
1 -41° 87° 78° 14° 45%

e S39RAR| 0L 77° | 25° 35.5%

3 -38° 82° 75° 373 26.5%
Note: All data based on a nominal launch date

and time

TABLE 2.3-1: EARTH/SUN AZIMUTH AND ELEVATIONS AT

NOMINAL EVA START TIMES FOR DESCARTES




LANDING SITE DESCRIPTION

Descartes, the J-2 Mission landing area, is located in a highlands
region lying in the southeastern portion of the moon. The landing
area of interest lies to the southwest of the Mare Tranquillitatis,
north of the Descartes Crater, and several hundred kilometers west
northwest of the Theophilus Crater. The landing coordinates are
8°59'55" S latitude, 15°31'12" E longitude based upon preliminary
Apollo 14 triangulation measurements.

The Descartes area is characterized by hilly, grooved, and furrowed
terrain (Descartes Mountains) which appears to be morphologically
similar to many terrestrial areas of volcanism. This area is also
the site of an extensive development of highland plains materia]
(Cayley formation), a geological unit of widespread occurrence in
the Tunar highlands.

This region is important to the lunar geologist since knowledge of
the composition, age, and extent of magmatic differentiation in a
highland volcanic complex is particularly important in understand-
ing lunar volcanism and its contribution to the evolution of the
lunar highlands. A comparison with similar mare complexes provides
an evaluation of wide spectrum of Tunar volcanic activity. An
understanding of the composition and age of the highland plains
material also adds to the knowledge of the processes which modify
large areas of the lunar highlands.
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DETAILED SCIENTIFIC OBJECTIVES OF THE DESCARTES REGION

The landing site for the J-2 Mission is the Descartes area of the
moon. The relationship between the Descartes region and previous
Apollo landing sites is shown in Figure 2.5-1. A more detailed
view of the Descartes region is shown in Fjgure 2.5-2, The Des~
cartes region lies in the lunar southern highlands and is unique
in that it is the highest topographic region on the near side

of the moon. Since no recognizable gravity anomalies are asso-
ciated with this region, this mountainous plateau apparently

must extend to a great depth to be isostatic.

The portion of the Descartes region which has been selected for
the LM touchdown point and the synthesis of candidaye traverse
routes and activities is shown in Figure 2.5-3, This f]gure :
shows two other candidate landing points that were considered in
the selection process. The selected landing point, Point 2,
provides for the accomplishment of objectives associated with
the Descartes landing site and is located at the coordinates of
15°31'12" E and 8°59'55" S based on preliminary triangulation
measurements. The geological rationale for selection of this
landing site is presented in the following paragraphs.

The Tunar highlands appear to consist of three major types of
deposits: (1) undivided pre-Imbrian materials and older degraded
crater materials, (2) ejecta blankets composed of material eject-
ed by the major basin-forming events, (e.g., Mare Imbrium forma-
tion) that are typified by the Apollo 14 Fra Mauro and Apollo 15
Apennine Mountains highland areas,and (3) volcanic constructional
materials that are exemplified by the Descartes highland region,"
the Apollo 16 lunar landing site.

The Descartes area is an outstanding Tocation to sample and study
the petrochemistry of two volcanic constructional units of the
Tunar highlands: the Cayley formation unit* and the Kant Planteau
unit, of which two separate and distinct portions are present.

Fresh craters of various sizes, also present within the candidate
landing area, allow sampling of these highland units to varying
depths. The mounded floors of craters within this landing area,
up to 1 kilometer in diameter, suggest that a lower layer of un-
Known origin has been penetrated.

*The Cayley formation unit and Cayley Plains are used as inter-
changeqble terms in this section. Cayley formation is a general
geological term whereas Cayley Plains is associated with the
Cayley formation unit peculiar to the Descartes landing site,

9
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nit is highland plains material consisting

stly of smooth to undulating terrain probably result!ng from
gguidyvolcanic flow rock and pyroclastic detritus. This unit is
the largest single identifiable rock unit on the near side of the
moon (covers 7 percent of near side surface) except for mare
regions. The Descartes Mountains (edge of Kant Plateau up1t)
are composed of hilly and furrowed highland plateau material
that is probably the product of more viscous volcanic flow rock,
pyroclastics, and their associated cones. This type of unit
covers 4.3 percent of the near side of the moon. This landing
site provides a unique opportunity to accomplish dating and other
studies of the morphological evolution of young, bright-rayed
craters. The geological information obtained can be applied to
izfer ages of other visible craters of apparently similar con-
struction.

The Cayley formation u

The specified geological features recommended for sampling in
the proposed landing area (Figure 2.5-3) are as follows:

a) Cayley Plains which include young, bright-rayed craters
(North Ray, South Ray) 3 4

b) South Descartes Mountains (Stone Mountain)
c) North Descartes Mountains (Smokey Mountains)

d) Subdued craters and crater chains

13



2.5.]

2.5.2

2:5.3

Cayley Plains (North Ray, South Ray)

Since the proposed landing area is on the smooth phase of this
unit, LM vicinity samples will provide material of this unit.
Bright-rayed craters of sizes up to 1 kilometer in diameter
penetrate this unit, and would permit selective sampling to a
depth of about 200 meters.

Exposed in the east wall of the bright-rayed North Rax Crater
(Figure 2.5-4) and recognizable as a scarp-forming unit to the
south and east of the crater is the youngest stratigraphic unit
of the Cayley formation. In addition, a lower stratigraphic
layer lying approximately 150 to 200 meters below the present
surface is indicated by mounds in the floors of all craters of
about 1 kilometer in diameter. Speculations as to the origin

of this Tower layer include: another type of Cayley constructional
unit; Imbrium basin ejecta; Nectaris basin ejecta; or pre=Imbrium
local source material. Detailed sampling should provide the
correct answer. Crater rim sampling alone should determine if
pre-Imbrium material is present or not.

Excellent samples of the Cayley Plains would be provided by radial
sampling of the bright rays emanating from North Ray and South Ray
Craters (Figure 2.5-4), Investigations should also be made of the
seemingly rimless craters in this area and of the one very dark
crater west of the selected landing point.

South Descartes Mountains (Stone Mountain)

These hills form the north edge of a bright, hilly, and furrowed
unit that extends southward 100 kilometers to the crater Descartes
and eastward 50 kilometers across the Kant Plateau. The Kant
Plateau unit is recognizable at several highland areas on the

near side of the moon and becomes more Prevalent on the far side.
This unit appears to have been formed of very viscous lava, mor-
phologically the opposite of mare lava. Samples from these hills
will provide material from a large regional highland volcanic
unit, the Kant Plateau.

North Descartes Mountains (Smokey Mountains)

This feature might be a pre-Imbrium crater wall although it is
more probably a volcanic constructional form. Sampling would
establish whether ancient breccias are present from a different
region of the moon or if these hills are Just another area of
highland volcanics. Samples supporting either hypothesis would

14
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2.5.4

afford valuable data. A desirable area to sample this unit
would be a large crater at the south base of these hills.

Subdued Craters and Crater Chains

A number of craters and crater chains, marginally accessible from
the proposed landing area, appear to be the result of ejecta from
the crater Theophilus (or possibly Cryillus). The largest group
close to the landing area is west of the North Hills. The morpho-
logy of this crater type will aid in understanding the details of
formation of large secondary craters and their rate of degradation.
The deepest samples of Cayley formation might be collected from
the rim.

A small group of irregular craters east of North Ray Crater and
against the base of North Hills are either primary impact craters
or a secondary crater chain similar to those farther west, It

is desirable that these craters be observed and sampled, although
the three previous units are more important from the standpoint
of Tunar geology studies.

(1) Data in this section was extracted verbatim from the

following dociment:

Science Mission Support Division, Science and Applications

Directorate: Mission Sci :
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2.6

—

| e s

LUNAR SURFACE ACTIVITY FOR 73 HOUR STAY

The nominal plan is for the Commander and the Lunar Module Pilot
to remain on the lunar surface for approximately 73 hours. A
summary time-line for the Tunar surface stay is presented in
Figl"‘e 206'] .

Table 2.6-1 lists the loose equipment which the Apollo 16 crew

will leave behind on the lunar surface, divided as to EVA in

which this gear is abandoned. Table 2.6-2 lists the equipment

which is transferred by the crew between the LM ascent stage and
the Tunar surface during EVA operations. The data of Table 2.6-2
;s supplemented by explanatory diagrams in Section 3.5 of this
ocument.
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TABLE 2.6-1 LOOSE EQUIPMENT LEFT ON LUNAR SURFACE

1.

Jettison During EVA-1: (In a Jettison Bag)
allets

3 Arm rests
Camera Bag & padding
500 mm Cam Reseau Cover

Discarded On Lunar Surface During EVA-1

Misc Pip Pins and Fastenings

Thermal Covers

MESA Brackets

ALSEP RTG Dome Removal Tool and Fuel Transfer Tool
PSE Girdle

ALSEP Subpallet

Lunar Surface Drill, Treadle, Rack & Extractor Assy
TV Tripod

LCRU/GTCA Pallet

Pallet 1

SRC Dust Skirt and Seal Protector

Bore/Core stems bag & protectors

Operational Equipment Deployed and Left On EVA-1

Flag

TV Camera, LCRU, TCU, HGA, LGA
LRV

ALSEP: PSE, LSM, HFE, ASE

SWC :

UV Camera

Quad III Pallet with hand tools and LPM

Jettison During EVA-2

| LM ECS LiOH Cartridge and Canister
2 PLSS Batteries

2 PLSS LiOH Cartridges and Canisters

Discarded on Lunar Surface During EVA-2
EVA-2 Pallet

1 Core Tube Cap Dispenser

SRC Dust Skirt and Seal Protector

Jettisoned During EVA-3 (In Jettison Bag)
2 PLSS Batteries

2 PLSS LiOH Cartridges and Canisters

2 LCG (SPARES)
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9.

10

Lunar Equipment Conveyor
' 500mm lens Camera
SWC Staff

2 lens Brushes

BSLSS

Dust Brush

Unused Documented Sample Bags
Reseau Plate Cover

Sun Compass

Far UV Camera

Lunar Portable Magnetometer

Jettisoned to Lunar Surface After EVA-3
2 PLSS
TIED IN ISS

2 pr Lunar Boots

2 RCU

Retractable Tethers

1 Armrest

Jettisoned to Lunar Surface Prior to L/0

“;Data Camera w/Bracket Handle. Trigger

- 16mm Lunar Data Acquisition Camera Assy w/staff \!rqh

4 L

| *"ézb 2

SRR -
L Y -

2 ICG

2 Hammocks

Sleep Restraint

Waste Receptacle

Helmet/EVA Int. Stow.

ETB

2 LCG Adapters

1 LM ECS LiOH cartridge and Cannister

Discarded after LM A/S Launch
Descent Stage
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BLE 2.6-2 EQUIPN d“
“{P’\jg/]‘i(l\ A

erred o S fhcegEVA-"

| j@ngﬁ'

- .
-y

'500mm lens camera w/lens and ‘Mag

= "5' ~ 1-70mm camera w/maq
e BSLSS
s Bag Dispenser Brkt
e 2 Lens Brush
L 2-Padded Bags
&g Empty EVA-1 Pallet
2. Transferred into Ascent Stage EVA-]
EVA-T pallet
SCB (1 or 2)
SRC #1
ETB and contents
Lunar surface maps |
2-70mm mags s
3-16mm mags g
Mag from 500mm lens camera "
2-70mm cameras w/mags
3. Transferred to surface EVA-2
ETB and contents
Lunar surface maps
3-70mm mags
3-16mm mags
Mag for 500mm iens camera
2-70mm cameras w/mags
Empty EVA-2 pallet
4, Transferred into Ascent Stage EVA-2
2 pallet w/ECS LiOH canister
SCB (1 or 2)
SRC #2
ETB and contents
Lunar surface maps
2-70mm mags
3-16mm mags
ke Mag from 500mm lens camera
X 2-70mm cameras w/mags

2-Padded Bags
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Omm lens camera (70mm) = O

A
- Solar Wind Composition (bagged) L
- Cosmic Ray Sheets (in bag) - TN
bt UV Camera film cassette T
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3.1.1

NOMINAL LUNAR SURFACE EVA

EVA GENERAL DESCRIPTION

On Apollo 16, the CDR and LMP will spend 73 hours on the
lunar surface at the Descartes site of which as many as
21 hours will be spent in actual EVA activities. There
will be three 7-hour EVA's scheduled as shown in Figure
2.6-1, the summary timeline for the 73 hour total stay
period. The EVA periods are separated by periods of IM
cabin activity including housekeeping, nutrition and
sleeping.

Figures 3.1-1, 3.1-5 and 3.1-6 are the summary timelines
for EVA's 1, 2 and 3, respectively.

EVA 1

EVA 1 commences approximately four hours after touchdown

at Descartes. The crew has described the general lunar

scene as they see it from the windows of the LM (the nominal
landing yaw orientation is +7 axis pointing due west), gone
through systems checks, had a light snack, and are prepared
to embark on their first EVA, equipped with their Extravehic-
ular Mobility Units comprising their spacesuits, 1ife support,
communications, sun visors and boots.

EVA 1 features ALSEP deployment, and a modicum of geological
- geophysical investigation, westerly to Spook and Flag
Craters.,

The CDR egresses first, bringing out a jettison bag filled
with expended gear. This he drops, then pulls a lanyard

to deploy the MESA (Modularized Equipment Stowage Assembly),
Figure 3.1-2, and descends to the lunar surface. He has

a bag of cameras and film magazines with him as he descends.

After a brief time of familiarization to the surface condi-
tions, the CDR proceeds to place the color TV (which has
been viewing him from the MESA) on a tripod some distance
away (see Figure 3.1-3).

The LMP egresses soon after the COR. He also spends some
time acclimating to lunar 1/6 G conditions, then unloads

the lunar drill and its boring and coring equipment from
the MESA.
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TIME SCALE 10 20 30 40 50
IV_COVERAGE
SEQ. CAM. COVER.
PRE-EGRESS OPERATIONS EGRESS TRANS, IV_DEPLOY LRV_OFFLOAD LRV _SET UP LRV C/O FAR_UV
@ START EVA WATCH ® MOVE THRU HATCH @ENVIRONMENTAL FAM. ® ADJUST MESA @REMOVE QUAD | THERMAL BLANKET T“"‘:"l‘,:sv FORLOADING | o poweR UP & C/0 LRV o 2!
o FEN
@ COMM CHECK @UNSTOW DEPLOYMENT TAPES :
® MONITOR DEPRESS BLAN 1908
® DEPLOY MESA @OPEN MESA BLANKETS @VERIFY HINGES & PINS 0.K. | OHINGE PINS @ ORIVE LRV TO MES)
COMMANDER
SETINTY & LSS FEEOWATER - OPEN @ DISCARD EQUIP. @ PuLL RiGkT opLov TAPE || osears & seLTS © POWER DOWN LRV
'
' @ DEPLOY LEC ® TV CAMERA TO 1
' ' TRIPOO (12:00/500 ®REMOVE RIGHT OUTRIGGER |, o consoLE; LOCK
' | oEscen ' :
! | SURFACE e opoomeest
z '
1
' ' 1 1 0 BATTERY COVERS
. H .
PRE-EGRESS OPERATIONS 1 EGRESS FAM. RV _OFFLOAD i V_SET_UP LM_INSPECT & PANS LRV L
® START EVA WATCH : JeenvironmenTAL ASCEND LADDER R G (LAY FOR LOADING @ GET HEOC FROM ETB
@ ASSIST|COR EGRESS @ EGRESS FAM. Rl 0 FENDERS
M © LM FWD. DUMP VALVE - OPEN ' @®PULL D-HANDLI
! @ PASS LEC TO COR @ CLOSE HATCH OHINGE PINS @ TAKE LM AREA PAN
PILOT . @ETB T0 SRC @PILL ON AFT CABLE QUAD It
ACTIVITY @PART. OPEN FWD HATCH TABLE
: o Sieace @ REMOVE LFT. OUTRIGGER OSEATS & BELTS @ HEDC TO LRV
® FWO, DUMP VALVE - AUTO @PHOTO COR @OFFLOAD ALSD CABLE
H @PULL LEFT DEPLOY TAPE | o CONSOLES; LOCK
@ PLSS FEEDWATER - OPEN '
@ CHECK ETB CONTENTS ewrLoAD BORE L | O LLEASESADOLE 0FO00T REST
CORE STEMS @ ROTATE LRV AWAY
FROM LM OCAW FLAGS
TIME SCALE 10 20 30 40 50
2420 2430 2+40 2450 3400 3410

@INSTALL ANTENNA ON AIMING MECH
@LEVEL & ALIGN ANTENNA

@CARRY LSM 50' WSW OF C/S

@WALK 8' N WITH T/G

ASE _THUMPER
@ ACTIVATE THUMPER:

@ENTER AZIMUTH & ELEVATION OFFSETS

@PUSH IN RTG SHORTING SWITCH

@OEPLOY LEGS, PLACE ON SURFACE
@DEPLOY SENSOR ARMS
@REMOVE DUST COVERS

@IMPLANT 15T CABLE STAKE

@WALK OUT 290 & IMPLANT GEOPHONE #1

ONEAR 3RD GEOPHONE
OAT 15 FT. INTERVALS ALONG CABLE

@WALK 150' & IMPLANT GEOPHONE #2
@TURN C/S SWITCH #1 CW, SWITCH #5 CCW PACIOVE AN cOER :
OLEVEL & ALIGN @WALK 150' & IMPLANT GEOPHONE #3
HFE _PROBE #2 J ASE _GEOPHONE DEPLOY ALSEP PHOTOS

@CARRY ORILL & EQUIP. TO BORE HOLE #2
@ IMPLANT 3 BORE STEM SECTIONS
@ INSERT HFE PROBE #2
@ REPORT DEPTH ON EMPLACEMENT TOOL

@INSTALL TOP THERMAL SHIELD
@ REPORT STEM HEIGHT ABOVE SURFACE
@REMOVE ALL DEBRIS FROM AREA OF

@REMOVE HFE ELECTROMICS PKG. FROM
SUBPALLET; PLACE ON SURFACE

® REMOVE COVER

@RETRIEVE GEOPHONE STAKES FROM M/P PALLET
@ STAKE T/G CABLES NEAR C/S

@ STAKE CABLE NEAR GEOPHONE #2

@ PHOTO DEPLOYED ALSEP EXPERIMENTS

@ COORDINATE PHOTO ACTIVITY WITH COR THUMPING

@BORE HOLES ® LEVEL & ALIGN ELEC. PXG.
2420 2430 2140 2150 34000 3410
4450 5+00 5410 5420 5430 5440
ITRAV(RS! wnou ‘Gtowcv station #2
ettt — . I T
| #2
@ORIVE LRV TO GEOLOGY @DOCUMENTED SAMPLES
STATION #2
@LPM SITE MEASUREMENT
|
I TRAVERSE 10 fcEoLOGY sTATION #2
’scowcv STATION [epnoro pam
i 1 ¥2.
@ORIVE LRV TO GEOLOGY} @DOCUMENTED SAMPLES
STATION #2
@500 MM PHOTOS
4450 5400 5410 5420 54300 5440




50 1400 1410 1420 1430 1440
UV_CAM OFFLOAD & DEPLOY LRV _LOAD up FLAG DEPLOY ALSEP OFFLOAD ALSEP TRAVERSE

. COVER
/0 LAV @ REMOVE THERM. COVH
@ TEAR BAGS
LRV TO MESA
@REMOVE UV CAMERA FROM LM
POWER DOWN LRV

@QUAD Il PALLET TO LRV
@CONFIG. TOOLS & HTC

@®SRC #1 SCB TO LRV
UF AHEAD OF LMP)

® REMOVE LCRU PALLET FROM MESA

GUNSTOW FLAG

@ DEPLOY FLAG

@REMOVE RTG PACKAGE

@REMOVE ALSEP TOOLS

@®ASSEMBLE CARRY BAR

@RESET FAR UV CAMERA
@PULL COSMIC RAY - RED RING
@CLOSE SEQ BAY DOORS
@INITIALIZE LRV NAV
@ORIVE LRV TO ALSEP SITE

@DEPLOY UV CAMERA @PHOTO LUP
@ ROTATE RTG|pKs bowy @AT C/5 HEAD 290° FOR 30
@ ALIGN UV CAMERA P @PARK LRV 60 FT. SSE
@ CONFIG. LCRU COI
@ASSIST LuP
FUEL RTG
PANS LRV_LOAD UP INGRESS EGRESS & FLAG DEPLOY ALSEP OFFLOAD ALSEP TRAVERSE
M ETB SINSTALL 0% L&Y o ituo cvaimiier I aronss @OPEN SEQ BAY DOORS @CARRY ALSEP TO DEPLOYMENT SITE
ore it o REMOVE EXP. PACKAGE
£ U AREATPAN oLen @CLOSE HATCH o: %
QAo It OTV CAMERA Sincarss L @DISCARD PALLET @ROTATE CASK DOWN
CONFIGURE LCRU COMM VATHPALLET
@HEDC TO LRV L @DESCEND TO SURFACE
@ ET8 CONTENTS T0 LRV PRI @REMOVE CASK DOME
@ETB (EMPTY) TO SRC TABLE Comm @ RETRIEVE HEDC FROM LRY
SRC #1 SCB TO LRV @REMOVE FUEL ELEENT
@sRC #
@ALSD TO LRV Soarer GPHOTO,COR @INSERT FUEL ELEMENT
INT
@BORE & CORE STEMS TO LRV CONTENTS 0 m
50 1400 1310 1420 1430 1440
10 3420 3430 3140 3450 4400
UMPER DEPLOY _ASE MORTAR PKG. ON BASE CORE RECOVERY ONFIGUREJTRAVERSE T0 GEOLOGY ST
€ THUMPER: @ DEPLOY M/P ON BASE 58 FT. NNE OF C/5 § PULL UP ON ORILL AS FAR AS POSSIBLE BY AD e o 70 oty e aan et
3R0 GEOPHONE '
 FT. INTERVALS ALONG CABLE BACK TO C/S. ® LEVEL & ALIGN | ® REMOVE DRILL
@ DEPLOY WP ANTENNA H @CARRY ENTIRE STRING TO LRV, INSERT IN VISE
3 " g
d @SEPARATE STRING BETWEEN 380
: ' aTH SECTION
' | @STOW 2 SEGMENTS IN BAG
' '
' '
' (=l
RILLING CORE RECOVERY 1 ONFIGURE[TRAVERSE T0 GEOLOGY ST
i @ SELECT DEEP CORE DRILLING SITE dassisT cor it OR
ACTIVITY WITH COR THUMPING LAt EOLOGY | ®ORIVE LRV TO GEOLOGY STATION #1
@ IMPLANT 6 CORE STEMS AT APPROX. 1 INCH/SEC Mo b
@JACK ORILL STRING OUT OF SURFAGE IF REG.
ak
et
|
dassisT cor
|
dassisT cor
10 3120 3130 3440 3450 4400
40 5450 6400 6410 6420 6430
TRAVERSE 10 STA. #3  [stATion #3 EVA_CLOSEQUT
@ PARK LRV AT MESA
@ORIVE TO STATION #3 @LRV GRAN PRIX @cLEAN LI
@ CONFIGURE LRV COMM.
'
@ARMIWE, (C/3:5W:5 Cow @PHOTO & RESET FAR| UV CAVERA h
SRETURN REMOVE LMP GEO. EQUIF. :
LT epack £lT8 '
! 2 - 710 MM CAMERAS 1
' 70 M NAGS .
] 1e M wacs H
: PACK SAMPILE CONTAINMENT BAGS !
'
4 '
TRAVERSE T0 STA. #3  [station #3 VA_CLOSEOUT !
ORIVE TO STATION #3 @LRV GRAN PRIX PHOTOS @ READ QUT LRV KAV DISPLAYS ® pack src o1
@PLACE CORE STEMS IN BAGG
@PICK UP CORE STEMS 5 CLOSE & SEAL SRC
@ DEPLOY SWC AT 2:000/60" @CLOSE MESA B
reries & RemovE cor (GE0. Equrp CLEAN CC
To LM
40 5450 6400 6+10 6420 6430




ArviLLv 10 DUMMAKIT I1IimE LINE
LUNAR SURFACE NOMINAL EVA 1

2420

1440 ltW 20‘00 2+10
|
1
ALSEP TRAVERSE EP INTERCONNECT ASE OFFLOAD ERECT CIS
© UNSTOW RTG CABLE J@REMOVE PSE FROM EXP. PKG. | ® VERIFY C/S SWITCH #5 @REMOVE LSM FROM EXP. PKG. |

@RESET FAR UV CAMERA
@PULL COSMIC RAY - RED RING
@CLOSE SEQ BAY DOORS
@INITIALIZE LRV NAV
@ORIVE LRV TO ALSEP SITE
AT C/S HEAD 290° FOR 300 FT.

@READ AMMETER & REPORT

@CONNECT RTG TO CENTRAL STATION
@REMOVE SUBPALLET FROM EXP. PKG.

@PLACE PSE ON STOOL

@REMOVE PSE GIRDLE

@DEPLOY THERMAL SHROUD

@LEVEL LREPORT ALIGNMENT

15 cw

@ REMOVE T/G FROM
EXP. PKG.

® STOW T/G AGAINST
SUBPALLET

@ LEVEL & ALIGN EXP PKG
@RELEASE C/S BOYD BOLTS
@RAISE C/5
@ATTACH SIDE CURTAINS
@INSTALL ANTENNA MAST
@INSTALL AIMING MECH. ON MAST

o
@PARK LRV 60 FT. SSE OF C/S @OEFLOV;PSESTOOL
@ CONFIG. LCRU COMM. @STOW ANTENNA MAST ON SUBPALLET
@ ROTATE EXP. PKG. TO SURFACE
ALSEP TRAVERSE ALSEP_SITE HFE _EQUIP, PREPARATION
@CARRY ALSEP TO DEPLOYMENT SITE ﬁm ‘© REMOVE MORTAR PKG, BASE
OISENGAGE
o oisencae @ ROTATE RTG PKG. TO SURFACE
@ LIFT HFE SUBPALLET
o s on e @ CONNECT HFE CABLE T0 C/S
PG, ® CARRY HFE 30° S OF C/5

HFE PROBE =

@ REMOVE DRILL THERMAL SHROUD

@IMPLANT 3 BORE STEM SECTIONS

@ INSERT HFE PROBE #1

@ REMOVE PROBE PKG. & SEPARATE

® REPORT DEPTH ON EMPLACEMENT TOOL

®POSITION RTG PKG,

@ CARRY PROBE #1 TO BORE HOLE SITE

EMENT @CARRY PROBE #2 TO BORE HOLE SITE |
e @DEPLOY DRILL & CARRY TO HFE @EMPLACE 2ND SHIELD
ELEMENT SOREHOLE €1 3ITE @ INSTALL TOP THERMAL SHIELD
@REPORT STEM HEIGHT ABOVE SURFACE
1440 1450 2400 2+10 2120
4400 4410 4420 4430 4440 4450
ONFIGURERAVERSE TO GEOLOGY STATION #1 FGEOLOGV STATION #1
boorive LRV TO GEOLOGY STATION o1 o
® RAKE/SOIL
W VisE
N @CRATER SAMPLING
w0
AG
CONFIGURE[TRAVERSE T0_GEOLOGY STATION #1 GEOLOGY STATION #1
JFOR_ ® PHOTO PAN
[cEotocy | eorive Lev To GEoLoGY sTATION #1
® RAKE/SOIL
REQD. 5
@ CRATER SAMPLING
4400 4410 4420 4430 4140 4450
LEGEND
EVENT LINE
SEPARATES MAJOR
BLOCKS OF ACTIVITY
6430 6440 6450 7+00
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‘The two crewmen then tackle LRV (Lunar Roving Vehicle) un- SR
loading and set up. This process is shown in Figure 3.1-2. s
The LRV comes out of the side (Quad I) of the M like a fold- y
ing bed. The two crewmen complete the unfolding and prepara-

tion of the LRV, following which the CDR does a system checkout,

and takes a short spin around the LM to the vicinity of the

MESA. The LMP performs a LM walkaround and photographic

documentation of the spacecraft as it is situated.

As soon as the CDR has satisifed himself that all is in order
with the LRV, and has parked it by the MESA, he goes to the
side of the spacecraft known as Quad III (see fiqure 3.1-2)

and takes out the Far UV (Lyman-Alpha) Camera, a miniature
astronomical observatory. See Figure 3.4-4 for a description
of this experiment. The camera, essentially a Schmidt camera
and spectrograph, is set up on tripod legs in the shadow of the
IM not far from where the LRV was deployed. At appropriate
times during the next 20 hours of surface EVA time, the CDR

will return to this camera to select new pre-designated targets.

The LMP has been busy during this period setting up the LRV
communication and TV system. This comprises the LCRU (Lunar
Communications Relay Unit), the TCU (Television Control Unit)
the color TV itself, which is moved from its tripod to a post
atop the TCU in the front of the LRV, and the two antennas,
the helical low gain antenna, and the dish-shaped high gain
antenna. This communications array is shown in Figure 3.5-1.
The LMP gets all of the requisite components out of their
stowage on the MESA, installs and interconnects them. From
this point on, the TV system is controlled by MCC.

The LMP then unloads the magazines and maps, other gear out
of the bag the CDR brought down to the surface with him.

He also takes two cameras off the MESA, one the CDR's 70mm

data camera, and the other the 16mm motion picture camera.

Finally, he takes a metal sample stowage container, a SRC
(Sample Return Container) from the MESA, opens it, and
takes out a bag of sampling supplies. The details of this
bag and its contents, as well as the other bags' contents
can be found in Section 3.5 of this document.

The CDR participates in LRV load up by taking a pallet full
of tools and geological supplies from Quad III and placing
it on the aft end of the LRV. He then assists the IMP in
completing the MESA and bag unloading chores.
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The LMP takes a supply pallet out of the MESA, re-enters the
ascent stage to switch the LM communications system to Tow
power (now the LRV system is functional) and regains the sur-
face.

Following a flag deployment ceremony, the crew proceeds

around the LM to Quad II and ALSEP offload. The 2 pack-

ages are taken out of the quad, and the LMP transfers a
radio-active fuel capsule to the Radioisotope Thermoelectric
Generator unit on one of the packages that will ultimately power
the entire ALSEP,

The LMP picks up the two packages bar-bell fashion, and moves
out to the designated ALSEP deployment area, some 100 meters
west of the IM. The CDR retargets the Far UV camera and con-
figures the Cosmic Ray Detector experiment for the remaining
Lunar Surface stay time. He then mounts the LRV and drives out
to the ALSEP site.

On arriving at the site, he receives an MCC advisal on the
correct direction in which to Tay out the geophone line
(part of ALSEP). This Tine is nominally 290 degrees to
facilitate pick up of LM ascent, and avoid the possibility
of the grenades' (also part of ALSEP) firing into large
craters, since the mortar box is set up to fire parallel
to the geophone line of deployment. The COR drives 100
meters along the required heading using the navigation
system (see Section 3.7) to lay out a track to follow in
deploying the geophone line.

He returns to the ALSEP site, where the WMP is beginning

to set up the ALSEP packages, and parks 60 feet southeast
of the central station of ALSEP and on a heading of 195°

for good TV coverage,

He aligns the high gain antenna, switches LCRU modes, and joins
the LMP to deploy the ALSEP.

In general, the CDR is responsible for deploying all experi-
ments in ALSEP, except the HFE (Heat Flow Experiment). The

IMP takes charge of the HFE and the drilling operations that
are required to emplace the HFE,

The CDR deploys the PSE (Passive Seismic Experiment), the ASE
(Active Seismic Experiment) and the LSM (Lunar Surface Magne-
tometer). The PSE is a sombrero-shaped package of seismo-
graphs which has been carried on all lunar landings to date.
Refer to Section 3.4 for more data on these experiments.
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cal "quakes," and (on the same frame as the thumper)
~an array of three geophones to be implanted along a 100
~meter distance, at spaces of 50 meters. The ASE was flown
on Apollo 14. The LSM is an array of magnetometers also
flown on Apollo 12 and 15. The deployment layout is given
in Figure 3.4-3.

The LMP takes a subpallet containing the HFE south 30 feet
from the ALSEP central station, after connecting the experi-
ment to the station. He goes through a preliminary layout
and then readies the ALSD (Apollo Lunar Surface Drill) for
implantation of the two 2.5 meter bore strings.

The ALSD is an improved version of the system that was used

on Apollo 15. Each string consists of 3 sections, an initial
1.37 meter section, and two 0.71 meter sections. These screw
together, and the drill is decoupled to add additional sections
by using a special wrench.

After each hole is drilled and the bore stems are in the ground,
a set of HFE thermocouple heater probes are emplaced using a
special long tool.

The CDR, by this time, has completed laying out the PSE, the
LSM, readying the ASE, and unfolding as well as activating

the Central Station.  The ALSEP is on the air. As a team,

then, the CDR and LMP deploy the geophones. The CDR walks along
the Jine he previously laid out with the LRV, and carries the
spool-laden thumper. He unreels the geophone line, plus a

power line back to the central station. The LMP follows along
behind, stakes the 1ines down, and implants two of the three
geophones as they unroll out of the thumper. The CODR takes

care of the third and last geophone.

The IMP takes a series of documentation photos of ALSEP (see
Figure 3.3.1) during the thumping experiment.

The CDR performs the thumping experiment. Every 15 feet he
pauses at a white mark on the geophone line, and fires a charge,
which is picked up and transmitted by the ALSEP geophones and
system to earth. This yields valuable seismologic information
to the ASE scientific investigations.
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Following this experiment, the CDR deploys the mortar package
on a special base nearly 17 meters distant to the NNE. The
LMP gets ready to drill a core sample.

The core sample utilizes the same drill system as the HFE,
and is very similar to that used on Apollo 15. The chief
addition to the system is a jack, or core extractor to save
time and energy in removing the core once the sample is taken.
The IMP couples titanium fluted core stems together to take

a sample 2.5 meters deep.

Both crewmen get the core out of the lunar surface, then un-
screw the core making two sections, cap, and stow the sections
nearby for later pickup.

With this operation, the ALSEP and related procedures are
closed out, and the crew gets ready for geological investi-
gation. They don some tools and sample bags (they have special
tool carriers on their life support packs). They then mount
the LRV and make for Station 1, “Flag" Crater.

The reader is referred to Section 3.6 for details on crew ob-
Jectives and activities at all the traverse stations on the
three EVA's. The crew procedure upon reaching a given station
is repeated at all but a few very short stops. The CDR powers
down the LRV, releases his belt and dismounts. He switches the
LCRU to mode 2, FM/TV, which enables the TV signal to Houston,
He aligns the High Gain Antenna to obtain the best link with
ground and, finally, uses a LCRU-mounted dust brush to wipe the
accummulated dirt off the TV, the Television Control Unit, and
the LCRU thermal radiating surfaces. This cleaning prevents
these vital units from over-heating. Meanwhile the LMP reports
the LRV navigational and systems data as displayed on the LRY
console to MCC, exits the LRV, and (in most cases) takes a pre-
liminary photographic panorama.

When the crew leaves a station, the CDR mode switches the LCRU
to 1, or voice-TM only (transmission via the LOW Gain Antenna)
and repositions the TV. The LMP verifies all tools and equip-
ment are secured, and both men board the LRV,

Station 1 on EVA 1 is 43 minutes in duration, and is spent
near Plum Crater on the SE lip of Flag crater. The crew takes
a rake/soil sample and does general documented sampling in this
area. They then retrace their path to station 2, near Spook
Crater. Here the LMP does geological tasks on his own, while
the CDR makes a Lunar Portable Magnetometer reading.
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3.1.2

This last device was carried on Apollo 14. It measures local
magnetic fluxes, and is described in Section 3.4. The experiment
consists of a tripod - mounted sensor, a reel with cable, and an
electronics/readout device, all mounted or stowed on the LRV
geopallet (see Figure 3.5-1.) Following a period of general
sampling, the crew returns to the ALSEP site for a short time.
This is dubbed Station 3, and consists of an LRV experiment
called the "Gran Prix." The Gran Prix consists of one crewman
driving the LRV in a series of stops, starts, and acceleration
runs, in road test fashion, while the other man makes a four-
minute movie of the proceedings. Then the CDR and LMP arm the
mortar package (so it can later be fired after the crew has re-
turned to Earth) and pick up the drill core sample.

The crew returns to the LM at six hours and twenty minutes

into the EVA. The LRV is parked in the sun headed 354° (for
thermal reasons) and powered down. The communications gear

and batteries are dusted, then the CDR resets the Far UV Camera
for its next target.

The LMP deploys the Solar Wind Composition Experiment, which
has flown on all Apollo missions. This is an aluminum and
platinum window shade on a pole.

The two men unpack the tools and sample bags from each other's
PLSS carriers, then pack up the cameras and film magazines.
They leave the telephoto camera and the motion picture camera
on the LRV between EVA's. The SRC is packed with the bag that
came out of it, now filled with samples and rocks.

The LMP and CDR dust each other off, and the IMP takes a sample
bag and the core stems up to the ascent stage. He ingresses

the LM. The CDR retargets the Far UV camera for its between-EVA
pictures, shuts down the LRV communication system, opens the

LRV battery covers, and dusts the battery thermal surfaces if
required. He transfers the SRC and the bag of cameras and maga-
zines up to the LM "porch," hands them in to the LMP, and finally
ingresses the spacecraft.

The hatch is closed and repressurization initiated to end the
first EVA,

EVA 2
EVA 2 (see Figure 3.1-5) begins with depressurization of the

cabin, followed by egress of the COR, who drops the cus tomary
bag of discarded gear to the surface. He descends to the sur-
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face, bearing the ETB, and activates the television system on
the front of the LRV. The IMP follows the CDR soon afterwards,
As soon as the TV is up, the CODR resets the FAR UV Camera to a
new target for the duration of the pre-traverse activities.

Both crewmen load up for the traverse. The IMP gets out the
second SRC (Sample Return Container) while the CDR unpacks

the cameras and magazines, together with the map package for
EVA 2. The LMP is loaded with the hammer, core tube rammer,
core caps, and a sample bag. Some of the contents of the

SRC bag are relocated to another, similar bag for use in EVA
3; the latter bag is stowed under the LMP seat. The SRC bag
with its remaining gear, which comprises core tubes, a special
core tube vacuum container, and a smaller vacuum container is
stowed on the CDR's PLSS.

Packs of small teflon sample bags from the SRC bag are affixed
to each of the crewmen's data cameras.

After a final check that all supplies and tools are in place

on the LRV or on the crewmen's back packs, the Far UV Camera

is again retargeted. The crew mounts the LRV and initializes
the navigation system. Then they depart, some fifty minutes

after depressurization, for the excursion to Stone Mountain,

"Stubby" and Wreck" Crater.

For details on the EVA 2 traverse, and Stations 4 through 10,
see Section 3.6.

At 20 minutes past the sixth hour of EVA 2, the crew returns
to the LM for closeout. The LRV is parked, on a Heading of
351° , cross-sun in the sun facing north, not far from the
MESA. As has been done at every stop during the traverse,
the communication gear is thoroughly dusted.

The LMP does this chore while the CDR retargets the Far UV
Camera, following which the two men unload their PLSS tool
carriers. The SRC bag, now filled with samples, core tube
samples, and the two filled vacuum containers, is replaced

in the SRC and the SRC made ready for transit into the ascent
stage. Other bags with samples are off loaded for later
transfer. Finally, the hand tools go back on the hand too]l
carriers on the back of the LRV.

The CDR and LMP clean each other off, and the LMP ingresses
the LM with sample bag(s). He also carries in supply pallet
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no. 2 from the MESA, in which he has installed the spare
spacecraft LiOH canister.

The CDR lingers to retarget the Far UV Camera and turn off the
LCRU. He then climbs the ladder with the SRC in hand. He re-
ceives the stripped pallet 2 in exchange for the SRC when he
reaches the platform or "porch" of the LM. The pallet is
dropped, then the CDR pulls up the cameras and magazines in
their bag by means of a short tether he attached while on the
surface. This bag he hands in to the LMP, then he moves
throggx the hatch. Repressurization is initiated to termin-
ate EVA 2,

EVA 3

EVA 3 begins with depressurization of the cabin, after which
the CDR descends to the surface laden with the camera bag.
See Figure 3.5-6 for a general timeline of these activities.
He immediately retargets the Far UV Camera, while the IMP
egresses and descends to the surface, the LMP unpacks the
camera/magazine bag as his next task, as the CDR brings the
communications systems to 1ife. Then the crewmen load each
other's PLSS tool harnesses. The CDR places the "spare" sample
collection bag (stowed with geological supplies under the IMP
seat on EVA 2) on the LMP, together with the usual tools from
the LRV, The LMP in turn, puts an extra sample collection
bag on the CDR.

The LRV is checked to ensure that all the requisite tools and
equipment are in place. Then the CDR selects a new target

on the Far UV Camera, and both men mount the LRV. The naviga-
tional system is initialized, and the crewmen depart at about
45 minutes into the EVA timeline for their northerly sortie

to North Ray Crater and Smoky Mountains.

Please refer to Section 3.6 for specific details on the crew-
men activities on the EVA 3 traverse at stations 11-17.

The crew returns to the M to begin final closeout at five
minutes after six hours into the timeline,

Once again, the LRV is parked close to the MESA, but in sun-
light. The radiating surfaces are dusted by the LMP while

the COR selects the final target of the Far UV Camera. The
LMP packs up all the film magazines and clears the LRV of all
returnable items and samples. The CDR walks around the space-
craft and retrieves the Cosmic Ray Experiment. He folds the
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10 ® paN
STA, #1 ® 500 MM PHOTOS
@ DRIVE LRV
T0 5TA. 912 ® RAKE/SOIL
® SAMPLING
2420 2430 2440 2450 3400 3410
4450 5400 5410 5420 5430 5440

STA. #16 ACTIVITY

© LPM MEASUREMENT

TRAVERSE TO
STA. # 17

@ DRIVE LRV TO
STA. #17

STA, #11_ACTIVITY
e

@ RAKE/SOIL
©® LPM MEASUREMENT

©® SAMPLING

® PAN

STA. # 16 ACTIVITY

® ROCK/SOIL

TRAVERSE TO
STA, # 17
@DRIVE LRV TO
STA. N7

STA. #17_ACTIVITY
@ PAN

© RAKE/SOIL

® SAMPLING




APC

1400 1410 1420 1430 1440 1550
CcTI
erv
@ NEAR FIELD POL SAMPLING
® SAMPLING
® PAN
STA. # 11 ACTIVITY
® 500 MM PHOTOS
@ FAR FIELD POL NO. 1
@ NEAR FIELD POL
@ SAMPLING
@ FAR FIELD POL NO. 2
1400 1410 1420 1430 1540 1450
3420 3430 3440 31450 4400 4410
[TRAVERSE TO STA, #13 ACTIVITY TA, #14 STA, #14 ACTIVITY
STA. #13 ® ROCK/SOIL @ DRIVE LRV TO STA. #14 eV
@ DRIVE LRV TO STA. #13
® RAKE/SOIL .
® DOUBLE CORE
® SAMPLING.
TRAVERSE TO STA. H13 ACTIVITY TRAVERSE 10 STA, # 14 STA, # 14 ACTIVITY
STA, #13 ®PAN @DRIVE LRV TO STA. #14 PAN
@ DRIVE LRV TO STA. #135
® ROCK/SOIL. ® 500 MM PHOTOS
® RAKE/SOIL
®DOUBLE CIORE
@ SAMIPLING
3420 3430 3+40 3450 4400 4410
5450 6400 6410 6420 6430 6440
TRAVERSE 10 LM EVA CLOSEOUT @5W LCRU - 1
DRIVE LRV TO LM @ PARK LRV AT MESA % @ OPEN LCRU - 100%
o PR Dok (N O e ur LRV @ RETURN TV TO LM WITH DUST BRUSH
RV GRI
®DISMOUNT LAV pLavic ® PERFORM DAC SHOW
i ®PARK EAST OF LM 300 FT.
g REKL P I @ LRV CLOSEQUT PER DECAL LN S
‘@ RECOVER FAR UV CAM CASSETTE
UNLOAD PLSS TOOL CARRIERS : @ OIS oURT Lav - PUT IN ETB
1 @RECOVER COSMIC RAY EXP. | @READY/EVS &' 3C8!3;
] | ® ALIGN HGA
1 fFMD & BAG COSMIC RAY EXXP. 1 OBSERVE DOCK
1 1 @ DUST GCTA, TV LIGHT TEST
1 1 @GET BIG ROCK BAG | - PUT ON LADDER HOOK 1
| ! 1 @OPEN BATT COVERS, DUST IF DIRTY: DUST LCRU:
TRAVERSE ‘TO LM c ur H : H EVA TERMINATION
@ DRIVE LRV TO LM @ DISMOUNT LRV : ] @ LRV GRAN PRIX PHOTO \SCEND LADDER WITH
@ ALIGN HGA H 1 BIG ROCK BAG & SCB
@SWITCH LCRU - 3 : L DOCK LIGHT TE
; | @RETRIEVE SWC, BAG,
e0usT GFTA. TV, LCRU ¢ STOW IN ETB o Moy
& unLono puss ool cariers
@ PACK !*ll MAGS - PENETROMETER DORUM @ POLICE AREA
‘l‘ﬂ COSMIC RAY EXP.
CLEAN
Emy
5450 64,00 6410 6420 6430

6440




APOLLO 16 SUMMARY TIMELINE

LUNAR SURFACE NOMINAL EVA 3

1430 1440 1:50 2400 2410 2420
STA, # 11 AcTIVITY
w
@ NEAR FIELD POL SAMPLING
® SAMPLING
o PAN
STA, # 11 ACTIVITY
erax
@ 500 MM PHOTOS
@ FAR FIELD POL NO. 1
@ NEAR FIELD POL
@ SAMPLING
@ FAR FIELD POL NO. 2
1430 1440 1450 2400 2410 2+20
4400 4410 4420 4430 4440 2150
TRAVERSE TO STA, #15 STA. #15 ACTIVITY TRAVERSE_TO
@DRIVE LRV TO STA. #15 @ LPM MEASUREMENT STA, # 16
@ ORIVE LRV TO STA. #16
TRAVERSE 10 STA, #15 STA. #15 ACTIVITY TRAVERSE_T0
@ORIVE LRV TO STA. #15 o PAN STA. #16
@DRIVE LRV TO STA. #16
® ROCK/SOIL
4400 4410 4420 4430 4440 4450
LEGEND
6430 6440 6450 7400 EVENT LINE
SEPARATES MAJOR
BLOCKS OF ACTIVITY
5 110
@SW LCRU - 1 @ OPEN LCRU - 100% EVA_TERMINATION :
@ASCEND LADDER WITH ETB & SCB
OMOUNT & PowER UP/LRV @ RETURN TV TO LM WITH DUST BRUSH e '
LRV GR
LRV GRAN pRix e Reh e Nt COORDINATED TASKS 1
I
i @ PARK EAST OF LM 300 FT. CLEAN EMU Y
I @ LRV CLOSEQUT PER DECAL ‘@ RECOVER FAR UV CAM CASSETTE
| @ DISMOUNT LRV - PUT In ETB
1 @ READY ETB & SCB'S.
] ® ALIGN HGA
1 OBSERVE DOCK
1 @ DUST GCTA, TV LIGHT TEST
Hook I OREPRESS
1 @OPEN BATT COVERS, DUST IF DIRTY: DUST LCRU
H EVA_TERMINATION
LRV GRAN PRIX PHOTO [@ASCEND LADDER WITH
BIG ROCK BAG & SCB NOTE:
ACTIVITY TIMES WITHIN AN EVENT NOT FIXED.
DOCK LIGHT TEST
@RETRIEVE SWC, BAG,
STOW IN ETB @ MOVE THRU HATCH
NAME INITIAL | ORIGIN | NATIONAL AERONAUTICS & SPACE ADMINISTRATION
@ POLICE AREA T_MONTGOMERY [ om. GE__| MANNED SPACECRAFT CENTER HOUSTON, TEXAS
RRKAIN g0 a | Nash
®CLOSE
HATCH APOLLO 16 SUMMARY TIMELINE
S LUNAR SURFACE NOMINAL EVA 3
EMy FIGURE 3.1-6
6430 6440 6450 7400 DR/C_HENDRICKS Ge | o™ GENERALQ ELECTRICI 561 yar, 1972




experiment up and, with the MP's help, bags it for return to
earth. The LMP takes the motion picture camera off the LRV,
while the CDR mounts the vehicle for the final time. The CDR
powers up the LRV, and goes through a short "Gran Prix" exercise
while the IMP films the procedure, if not achieved on EVA 1.

The CDR resets the navigation system at the IM and heads east
100 meters for the final resting spot for the LRV. He parks
it on a heading of 165°, thoroughly cleans all radiation sur-
faces, and configures the system such that the LRV batteries
power the communication system. He then walks back to the LM.

Meanwhile the LMP collects the Solar Wind Composition Experi-
ment foil, bags, and places it in the camera magazine bag.

He polices the area around the LM, especially in the direc-
tion of the ALSEP, to minimize the possibility that any loose
equipment might be blown by the ascent stage engine into the
experiments at the LM 1ift-off,

The crew takes a final DAC movie of general mobility, modes
of translation across the surface, and other activities to
provide data on human capability in the 1/6 G lunar environ-
ment,

The crew then cleans each other off, and makes ready for EVA
termination. The final experimental procedure is to remove
the film cassette from the Far UV Camera. The cassette joins
the other magazines in the equipment bag.

The LMP ingresses first with the Big Rock Bag and a sample
bag. The CDR follows soon after with the magazine and equip-
ment bag and several sample bags which he hands in to the LMP.
He moves through the hatch, and repressurization is initiated
after hatch closure to end the 3rd EVA.
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CREW EVA CHECKLIST

Coa-%

— =

EvA 1

.‘EZ TE

PLSS YO LM K20 TRAASFER

PLSS Pump - OFF

Discomncct PLSS 820

Cennect L W20

C8[1€) £CS: LLE Pump - CLOSE

LM TO FLSS KDO TRANSFER

CB(15) ECS: LCE Fump - CPEN
Ditconnect LM H20

Ceanect FLSS H2Q

FLSS Pump = ON

|20 A31

&vAR| e Lk 3

3/30/72

PLSS TO LM K20 TRANSFIR

PLSS Pump « OFF

Disconsect PLYS M0

Ceanect LM H2D

C2(18) [€S: LCC Pump - CLOSL

LK T0 PLSS M20 TRANSFER

CB(16) £CS: LLG Pump = OFEM
Oisconnect LK 120

Cosnect PLSS H20

M3S Pomp - X

[0 &

VOICE DATA

CODE
- (1) MANDATORY REQUIREMENT FOR DATA AT
TIME OR EVENT DESIGNATED
- (2) DATA MAY BE DEFERRED UNTIL LATER
IN THE EVA OR DEBRIEFING
— NOTE: AT START OF EVA 1
- o SUN ANGLE ~ 14°
o LM SHADOW LENGTH ~ 27m (88 ft)
o ASTRONAUT SHADOW LENGTH ~ 7.3m (24 ft)
I
0+00(1) CDR/LMP EVA WATCH START-MARK
B
=
0+10
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NOMINAL TIMELINE
LUNAR SURFACE EVA

MISSION: APOLLO 16

A = i DATE: 1 Feb, 1972
EVA ¢ | Foncrion

LMP ACTIVITIES CDR ACTIVITIES L aisuile

TIME R

— 0+00 Start EVA watch
(Call MARK)

— T Note: Detailed procedures
are presented in "Lunar

" -4 Surface Checklist" Equipment
Prep - EVA 1 Section

PRE-EGRESS OPERATIONS
PRE-EGRESS OPERATIONS

— Open hatch 0+10 CDR_EGRESS
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CREN EVA CHECRLIST

~ [PL3s

&0

(ST
k3§mwuo«ﬂw1

Oe18 FAMILEARIZATION

O42) IV Chx

i)

L WIN
ar call mark) [Mto«

Qoce outiide - CHECT
10 dett bn duued

2. NISA dep {

J. LEC en nl lower ET8 .

1 oa turrousd (nge
2 Jett bag under LY

- adjust M!g\t
2 llnlﬂ 1908en around
Tens

=

3/20/722 EvA 2

cor

B/ro/72 BVA }

0430 QFFLCAD LRY

T FESK Blaniets = open

« TV tripod - enstow & aplqy
{botlom fromt MESA)

. TV cam = Lo triped

(verify handle off mirror)
TV seashade [MESA gallet 1)
o TV can

TY « positicn 12:00, 50'

TV Tess - (£16, 200e¢, PK)
CX KU reception

DEMOY 199 ANT

N o “ hl‘
.. .

1. Usen quad | therra) biit
2. Usptaw L glde deployment
catle & reel OF5 tape &
drape over strut
Ceating. tool 2o UM strut

| 435 mn]

| rLss

4L

00 CASIX DEPRTSS
Open hatzh

C+10 (SR EGRESS
Depley TOH ANT
Jett bag to COR
LEC & €12 %

0423 0SS
LTase hatch

FAMILIARIZATION

MESA WOSX S

'l Eplo; Slftst_:ble oy
L to +Y
core tlcﬂ (R, PESA)

[ty ofpLor

tn 7 d
4. 1 mﬂmu

s/so)7z BVA A 'uwaQ

0+10
L (1)

(2)

(1)

(1)
)

(1)

0+30

4]

VOICE DATA

LMP - Deploy CDR PLSS antenna

ETB Contents

LMP HEDC with mag (A)

500 mm Cam with mag

2-70 mm mags __ (G), | HBN)
2-70 mm mags __(B): (C{HCEX)
3-DAC mags _ (P),_ (Q)__(R)
Maps, LRV Ck. 1ist, sun compass
Map holder

BSLSS

2-lens brushes

2-padded bags

20-Dsbd camera shoe

CDR - Stability & mobility discussion’
COR - LM check
CDR - EMU check - CORHELMP
FLAGS
PRESS
COOL
LMP - Verify CB config. - 0.K.
LMP - Stability & mobility discussion
CDR - Deploy LMP PLSS antenna
CDR - TV position - 0.K.
f:16;5 20 mm; PK
LMP - EMU check = COR| LMP
FLAGS
PRESS
COOL




MISSION: APOLLO 16 DATE: MARCH 1972
EVA:
’ Silivase:
E
LMP ACTIVITIES VA CDR ACTIVITIES e
TIME Al E|e
— Place jettison bag in hatch 0+10 Move through hatch
Deploy CDR PLSS antenna Deploy PLSS antenna
B T Comm. check
Descend lad
= Attach LEC to ETB T = der
= Pass ETB/LEC to CDR T Toss Jett Bag into Quad I
Deploy MESA A
= Verify CB configuration T Deploy LEC/ETB to surface g
| _| Descend to footpad =
= Obtain "G0" for egress T Step to surface
COR FAMILIARIZATION
. T Check mobility & stability
Comment on surroundings 5
- 0+20 §
—
8 + Kick Jett bag under LM =
e
LMP EGRESS DEPLOY TV CAMERA
Move through hatch T Adjust MESA height
Loosen blanket around TV lens
Close hatch <+ Open MESA blankets §
Descend to footpad Unstow & deploy TV tripod §
- -~ Unstow TV camera
Step to surface Mount TV camera on tripod =)
LMP FAMILIARIZATION T Pull TV cable slack from MESA 5
Check mobility & stability Position TV 12:00/50 ft. ==
+  (f:16; 20mm; PK) S =
Comment on surface features =
B S Check reception with MCC N
SRy, QU T Deploy LMP antenna <
Deploy PLSS antenna (CDR) =
Offload ALSD from MESA; place T Remove and discard MESA =
on +Y footpad TV stowage bracket =
0+30

AN




CREW EVA CHECKLIST

[Lry ore]

3o VIRLIY walhing AY
Tiioa P

: ~gaged.
chasils unml to contar |y

SAatain, LAR ectrigger
Cabley ot
4. Depley ree) OS5 tape, &
thde 4 bach svay from
dealny area
S, YIRIFY pima (18

release, LKY D=RANDLL| -

miates eutdoand :
6. Pell dowm o B reelrutl
Tape il oute ormeyY
nRu- i shackfoane
T NIL R g1, eute ML
rlgger cadle (41
B When fued wheely on [LOVIR
surface, pall 2iny on

A\

$

Srploy cadle L fittlag

"~

g

LRy s&v]

9. trect feetrust

10. Yorify froet hiage plas

;l. * front fender

3. Verify Bt covers CLOMD
s

3, ¢ 1S VIC tv - CFF
X op - 0LOSED

I050 CITLOLD § DEMOY FAR LY
(4 1 e

1. Thereal cover « recave

o Bag = 12018 & fold Back

3. Reeove pallet from Ln
(pfra)(oztienal)

12, Toatiag. tecl o L. flrted
43 187 O Cotut
*‘:'M: wp per  [LM Ing2ccr
decs
2o Drive 15 1TSA

¥, Kalse gealeqr {8

pallat port

Sancy
10. Cadle & wheel Tock stryts

#viy from LBY
11, Mave LRT from (N

M TP LAY ‘
g"ﬂ‘-ﬁ?- aft Tae {Ue 0OXS
1. Datesd rear LM S10L
fendar

1. !lﬁ'..'.["" hirge pleg &

"
3. Crect s24) & unetow snat
belt
4, Lower arm rest
S. NI T-Nadle
6. Lower comigle, raten 028

1. Reeoyee V!m s
3 plas

B T

TMandnald, lact T-aadd)4

B, G03] 15 faotsar enchet

BvAR ;

3/20/72

LMp-5

J

VA

WVie/re

PLLS ANT (C03 tEmor)
(5] gmw Ly
B “rleg on request

2. Pl Ceplop cadle 22 ibs.
(relesse pul) at afe
chassly anlack)

PRI L reel taze unmif) €3
cable tlack

« P11 seddle relesse cadle,
verify release r

» PUl) L pin, cutrizoer canle

§
A

" - aw

o Mave LYY from (N

LRY or=|

O 3r WLy

TTde « Arz Ine

< Dalerd rear {03 DS
ferder e Sicx

o Yerify rear Slnge play

K :3“ seat b unytow seat

)
2

3

t

LT Teuntle

5. Lewer coniale, Rafee
(4

]

&

Meashald, Tock ToMuntle
« PUl) attttede fedicatse &

(AN flags
o Draze seat bodt

P

SN ITR Bva )

%n né?ct ) T
P A At LT Ry
2 [odernur

a
. Mo O )Y
3, Comments
elell effects
oitruts
slondition of LM
4. KLIC 13 L, flosrioard

Oe 50 LOAD LaY
LORTTCU 2 f 1
To LOMS posts (6 vertica!
. Fenove from stow adapt
oTLU Comm
a0 Coman
o Iestal) LORY, Jock poaty &
o

3
Conn Py
£ 1mtal) 103 (comas inscerd)
5. Unglow raie
6. Iestal] LCX (pt. 3ir. wp)

[rAx vy oax

3 CEEY|

30, Erect featrat

stk
12, (atand froat fendar

aP-G

« Revowr triped apex (3 pins)
5. Tesl to foather secint

F1. Yerify freet hivge plag &

J

XEs/ye  Eve )

(1)

VOICE DATA

Verify during LRV offload & set up

e Walking hinges engaged

o Fwd, aft & center chassis parallel
® Outrigger cables taut
® LRV rotates o/b when D-handle pulled

® Rear hinge pins & steering seal - 0.K.

Front hinge pins & steering seal - 0.K.

° Battery covers closed

COR - Checkout LRV

® Verify - PWM SEL Sw - BOTH
e Readout displays:

Amp-Hr Bat 1 Temp Bat 1
Amp-HR Bat 2 emp Bat 2

Amps Bat 1 Temp LF mtr
Amps Bat 2 Temp RF mtr
Volts Bat | Temp LR mtr
Volts Bat 2 Temp RR mtr

(1) LMP - Comment on Soil effects, LM conditior

LM strut stroking

LMP - Rpt 70 mm mag/frame
—J




MISSION: APOLLO 16

DATE: MARCH 1972

VA: ] -
> 03 £ | Fower
LMP ACTIVITIES TE,‘,'\',,AE CDR ACTIVITIES ABARS
Ml Pl R
i 0+30 OFFLOAD LRY
Offload bore/core stems from Remove ermal blankets
MESA; place on +Y footpad Uns:ow deploy cable; stow on +Z
- T strut
Hang ETB on SRC table Unstow left side deploy tape
4 Verify:
z eWalking hinges engaged
®Chassis paralle] alignment
AscengFFla.OAgrLRV -+ o0utrigger cables taut <
Unstow right side deploy tape, S
back away holding tape i
Pull LRV deploy D-handle T Request LMP to pull D-handle =2
Descend ladder Verify LRV rotates outboard =
— Apply steady pull on deploy cable -l Pull right side tape until aft 2|
wheels on surface & cables S
Pull pin - Teft side outrig. cable slack T
Pull Teft side tape until fud, T Pull pin -rt. side outrig. cable| |Z
wheels on surface & cables s]ack Pull on depoly cable &
~ Pull saddle release cable + Pull pin & discard deploy cable =
Raise geopallet post
Pick up LRV and turn 90° Pickup LRV and turn 90°
SET_UP. LRY T SET UP LRV
Deploy Teft rear fender Deploy right rear fender
Verify rear hinge pin - o0.k. 4 Verify rear hinge pin & steer
Erect left seat; unstow seat belt seal - o.k.
Lower & lock console Ergg}:tmght seat; unstow seat
“Pull att. indicator, C&W pins 0+40 > 5SS
Remove tripod & install toehold Lower: & lock console ==
Erect left footrest 1 3emove tripod & 1‘nstall toehold |
ver. front hinge pin & steering Erect right footrest .
seal - o.k. Verify front ninge pin - o0.k. o | &
+ Deploy right front fender = [
Deploy left front fender verify batt. covers closed
LM I"SPECTION AND PANS 33 Place LRY Cont]ng. too]l on f]oor
Retrieve HEDC from ETB and Veri C“EE’.{OUT LRV
mount on EMU erify parking brake on
4 Mount LRV
Close all CB's except AUX, NAV.
- Take photo pan 20 ft. = Report: AMP-HR: AMPS =
off SEQ Bay (Quad I1) VOLTS; TEMPS &
1 Verify: PHM SEL sw - BOTH =S
Comment on: Position: ®DR EN LF & RF - py 1 | |a|S
® UPS erosion ®OR EN LR & RR - PuM 2. | |S/[S
®Strut stroking -+ ®15 V DC - SEC 515
®Pad penetration @ STEER FWD - BUS A a | =
®So0il patterns © STEER REAR - BUS 0 215
e Any LM anomalies T ®DR PHR LF & RF - BUS Al | =
DR PHR LR & RR - 8US D (=
Photo Cosmic Ray panels (7 ft.) ar
Remove HEOC; place on LRV Drive LRV to MESA area
Floorpan 0+30 15 VDC sw - OFF; AUX CB - close
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| FAR v |

4.
5.

Rergve cam from pallet

(4 gln)

Deploy casm;

Depley legs (3 plns)
Poiat dwm sun

Fescve Bt (2 plns)
place in sun, read tesp
ieecve 2 elev, plng, ) a2,
pia 51 plate pin
Resoye dust cover

Level cam

cCor=-10

Qo target 1
Power tv - ON

1405 L L ‘
I. %hu [11 pallet [L0AD LRY,

to L2Y (verify latches
engiged
REesgve hand ralls

T Full 2 penetroseter liae

Jards

EvA 1

3/z0/7

[SeT v ]

. Conanect LGA te LCRY
« Inttall, “erect MGA
. Connect FGY ta LCRU (cable

veleroed 1o staff)

. Depley B 12ck dish

« Align MGA

. TV cam to TCU [pwr sw-off)
+ IV cadle (TCU) to TV cem

« Y cadle cenn to TCU

. Deploy LCAU ant

. Check LCRU

oC5 - CLOSED

sMode sw - MI/nR
Powtr sw = INT

sCht AGL, tesp, power
sLLRY blantets 100% open
ePower v - [XT

Wode 1w - 2

oChk ~ Power & ASC >2

LmP-8

Eva )

B/so/rz

1410

(1)

(1)

VOICE DATA

— (1) CDR - Far UV Cam:
eBattery in Sun

elevel

*Film advances?
°CAUTION: Stay away from
Cam. front after dust cover removed

COR - 1st Far UV Cam. setting:

Az 14°
EL 48°

LMP - Report LCRU

LMP - LCRU covers open 100 %

(wheels turn)

AGC

VOLTS

TEMPS




MISSION: APOLLO 16

DATE: MARCH 1972
EVA: ,
S 1 1asx
- E
LMP ACTIVITIES BV CDR ACTIVITIES ol
TIME alulo
— LOAD LRY 0+50 OFFLOAD FAR UV CAMERA
Lift LCRU posts on frt. of LRV Remove thermal blanket
= Disconnect Y-cable connectors +  Pull lanyard to split bag
Discard cable adapters Remove pa”et from LM (Opt‘iona])
~ Unstow LCRU from MESA and T Pull 4 pip pins and remove
install on LRV camera from pallet
. Connect Y-cable conn. to LCRU 4 Carry camera to deployment site
Unstow TCU from MESA and SAmLAuadELAingshadon
| §nstall on LRV eploy Cam. legs & set on surface
=+ Point cam. down sun. =
Unstow rake, stow on MESA; P]($Ce cam.]battery W oL =
— discard rake bracket -+ emp Lable up) i
Unstow L@A and insta]] on Pull 2 elev. pins, azimuth =
[ LRV; point ant. straight up 4 pin and plate pin =
Connect LGA cable to LCRU Remove dust cover 2
| Unstow HGA and install AL =
on LRV Level camera e
Remove HGA yellow bracket (Use 3 leveling knobs - S
- Erect ant. mast; lock + and/or dig legs into P
Connect HGA cable to LCRU; surface to level) o
velcro cable to ant. mast dl. 3
~ Deploy and lock HGA dish Caution: Stay away oo
. from camera front after a|=
| Point HGA to earth 1:0p Protective cover removed S
(F1
—
Release azimuth lock, o

- Go to TV camera location

Position TV cam pwr sw - OFF
| Disconnect TV pwr. cable

Remove TV cam. from tripod
. and install on LRV (stow
TV pwr. cable conn. on LM)

— Connect TCU/TV cable to TV

Connect Y-cable conn., to TCU
— Deploy LCRU VHF antenna

Configure LCRU:

L e(CB - closed

o Mode sw - PMI/NB

© Power sw - INT

r e Report - AGC,TEMP,POWER
®CRU Blkts - 100% open

= e Power sw - EXT

elode sw - FM/TV (2)
oVerify - AGC & POWER > 2

Discard ant. container brackets

1+10

46

point cam. down sun; lock

Zero azimuth scale if req'd.
Set in first target coord.

Az. 14° °
El. 48° °

Position cam. power Sw - ON

Go to Quad III
LOAD LRV
Remove thermal blanket
Pull pip pins; remove pallet

Carry pallet to LRV and install;
check latches engaged

Remove pallet handrails (2)
Pull 2 outboard penetro. lanyards

Place LPM tripod in bag
Remove HTC pip pins
Place penetro. in pallet hole

LRV LOADUP




CREW EVA CHECKLIST

LMP =

S/xoPe  Bvp

CAMAR L ET2 LhisTow

1. Unstow UG (% side MESA) &
fnseall rag # (E78)

« DAC to R hardrald LRY

- Usitow HEDC (R side Mzca)
to ETS

. ETB to L&V 3 esply:
L. Seat

- e

g B L susple Bag 1hee
13 KIDC

02-CAL raps ;E
0500
e2-lens brushes

eSun coegass

R. Seat
o2-padded 2ugy
install wmap talder

BSLSS to back of R, seat
S E10 ta tarls

SBL 1 (COR cr 1VF)

To SRU T (A M) ce tadle
2. Seal centrel sasple 1a SEC
. X8 w L, KTC

CRILL, ECRL & COSE STIMS
G, tore Lcere stems
{7 pad) to R, seat

S TP~/

ALt

e il

LmP-10
I

1415 INGRESS LK (STOY &NT) s
crallee T (RS o a5 R
- (verify 2 cans green) >
X sw w
0 sPower amp 1w - OFF =
~ oIt rate v - LOW
M .l"zd:: - QPN = al
. atlon sw -
ALSEP = 3, Steip pallet, discard 'i L
LAG cepLar 1420 EGAESS
21. mmamu. floortcard) to ltu[ GTE- Cloge Mytch ()
PLES AXT (Com DEPLOY) —
1427 J50p porw
. Dpen r (white)
2, Eat wia v - (X i
3, Reave erp phy
oG JurL )
P’ LFIT from CCR
2. Fesl WIC cast 1 S—_—
1037 MASEILL 10 OEALOVAONT SITE  |— 1+30
3T
1 #5171 T
m

a7

VOICE DATA

%: ;!uh%?:v’g:lu holg ] +] 0
A, Teagt to — .
AW e (1) LMP - Rpt. DAC mag _on DAC
| T Imatall vise (dust Beush e —— T
< Bag) on pallet
N 8. Saomcn to bag on left 1eat ) L "
0 e s (1) LMP - Rpt 70 mm mag/frame
9. Rake {M(SA) to 2ad ext M)
E oo AT L ﬁu R4 (O (4R .# L
A P (e o ue) Y| 26 5 :.f‘,’:.??‘.i"r‘}‘c’r‘a"“’ & . .
3 ; ta table g ) = - |
N 2 ::‘l;o;{?, ShacTa) fatshe a g: &ft; ﬁinc“?fﬂ?aﬁ“&m g L (]) LMP ECS Li0OH can. pins Gree
: 1. gitl: LY b eepty:
L. Seat =
o0 8 & sample tag
Rl e §) - (1) CDR - CLOSE Organic Control Sam
:;il STod Do At 2 155?&':”h W in SRC #1
s si-iens drushes
R e [ B
AV 2. {?0; cannfster (L. MESR) e | ]M‘Jﬁ‘:f;db:ﬂ:r Ay
middle of MESA BSLSS to beck of R. seat L.
<~ nsccemer b el (1) CDR - Stow LMP PLSS antenna
< Iﬁg;‘:?—nag (2 plas, L.
P 2. Dezloy flag (ecagss 2 ;
W 3% phatos ~ (1) LMP - Configure LM switches:
R : *Power Amp Sw - OFF
N merueaq o Bi't Rat pS LOW
E CLEAN U2 MOSA, CLOSE BLANKITS L el CBa eOPgN—
n e Modulation Sw - PM

(1) LMP - Close LM hatch

(1) CDR - Deploy LMP PLSS antenna

(1) LMP - BATT TEMP MON - ON

(1) LMP - Report SEQ Bay doors - OPEN
(1) CDR - Report PKg 1 on surface



g\!ris‘m?: APOLLO 16 DATE: 'MARCH 1972
3) ,uin ol
LMP ACTIVITIES Sl COR ACTIVITIES T
Ml D
Ml P R
— U’E;t'ow DAC; install mag; place on 1+10
Place ext. hndle & tongs in HT =i
| Unstow HEDC from MESA, stow in ET8 |  place ext. hndle/scoop in e | (22
Take ETB to LRV | Remove penetro. cone cover ==
Install Mag B & bag shoe on HEDC; Thetal v st on oallet top SS
| Stow under CDR seat: 500mm Cam e an ettt ga o G ==
HEDC; 3 HEDC mags; 2 DAC mags 9 g ala
2 lens brushes; sun compass Stow dust brush on LCRU =
- Stow padded bags under LMP seat -+ Stow rake in pallet hole alie
Install mapsholder on LAY e st S
— Hang BSLSS on back of LMP seat + 2 : X — ]
Place ETB on SRC table Hang SCB "1 -‘on HTC ‘on LRV
Place ALSD,bore/core stems-LMP seat MESA WORK
(&= LMP INGRESS =1 ’ T
Stow PLSS antenna (CDR) Stow LMP PLSS antenna
- Remove Pallet 1 from MESA -+ Unstow and discard LCRU
(check LiOH can pins - Green) pallet
L Ingress LM carrying Pallet 1 1 prace LM ECS LioH e
Position LM switches: canister in MESA center =
| ePower Amp Sw - OFF cavity <
eBit Rate Sw - LOW T 218
eTV CB - OPEN w| =
- e Modulation Sw - PM - ]
Strip pallet and discard 7
= 1+20 FLAG DEPLOY
Egress LM Unstow flag from MESA
L. Close hatch -+
Walk to deploy site
L FLAG DEPLOY 1
Mount HEDC from LRV on Push Tower shaft into surface F=
- EMU -- =]
Extend flag; insert upper shaft %
into lower shaft =
r T S
o | -
wr |
— Photo CDR by f’lag‘, hand —4~ Photo LMP by ﬂag 2
HEDC"to COR Stow HEDC under LMP seat é
4 Tidy MESA; close blankets
Deploy PLSS antenna (CDR) Deploy LMP PLSS antenna
- ALSEP PREP 1 ALSEP PREP
Remove therm. cover - SEQ Bay door Pull lanyard - unlock PKG 1 ]
- Open SEQ Bay door (white lanyard) < Pull PKG 1 from SEQ Bay, o | &
Stow lanyard on strut : Jowenitozsustace : :
R e hockey stick & la d |
| Switch BATT TEMP MON - ON LS y nyar 3|4
Pull lanyard - unlock PKG 2 <|=
- 1430

48



CREW EVA CHECKLIST

T

D‘l
e
+ ANTS to Mo

(3/5:0z EvA ] com-/3

Ve BT r1a gv caems

113 1) EE!‘I COINIE RAY (1D ALNC)
» CENFL Lowp

CLOF(D 50 14 oooe

o Ay carry Sar ) attach

for 200 ft
2. Park LBV 63" IW
W155° 4 +15 noC
3, L0 mode e - )
€, Allgs KA

145 CONRECT ¥1C
NEGCAL D
2. 3 B8 en 216 catl
3. MoLE TG cadte 1
42 Malease coomecic
5. Varify vt v
Rapors dop readd

3Py _Eva 7

| 39 MY DUOU(II
nv ]
J u' alln (LEY decal)
111
HE ot drl" haad

ing 390"

ef s
v -3

¢ reed
R |
e 4l ate)
ot

ni

-----

10 movt WL varafY

2o W2 Bave; pud) pfa 1,

3

‘

i "
g.°37nn
[ ]

P PACEALL MLACTYONT
: ;Iuc Tartedl « 110 dwnpenm
2. Disesgaze RIC pig

3. Por wad. phg (INT rorse)
€, Fos NIC 200 8% west (WY
heridy)

ke 3 veloroed pll
vlm S E) 'Iu

wn tage & pull ofr
« N1 gt 2
. h-vn WP Bere
« Rewave 1555 pald pla
N 14 ﬂz o ond, eyetall

- Rengve
.h-ow:!wu«w[(a)
4L

VOICE DATA
1430
— (1) LMP - Report Pkg 2 on surface
(1) CDR - EMU Check _LFP
L |02
[FLAGS
PRESS
r COOL
(2) LMP - Report Dome Removal Tool
= Temp Lable reading
(2) LMP - Report Fuel Transfer Tool
|2 Temp Lable reading
— (1) LMP - Report RTG Fueling
- (2) CDR - SEQ Bay doors - CLOSED
(1) CDR - CRE Red ring - PULL
F - Report dust condition & temp.
- (1) COR - Reset Far UV cam to Target #2:
Film advances? (wheels turn)
- Az 54°
EV 775
1440
(1) COR - Align LRV NAV system
B SSD| L ROLL] {PITCH]
COMPUTED_NAV HEADING[
- (1) CDR - Mark LM departure time__ (1441)
. (1) COR - On arrival at ALSEP, readout
LRY displays:
HEADING Temp Bat 1
ir= BEARING Temp Bat 2
DISTANCE Temp LF mtr
- RANGE Temp RF mtr
Amp-Hr Bat 1 Temp LR mtr
Amp-Hr Bat 2 Temp RR mtr
" (1) LMP - EMU Check COR
L 02
FLAG
PRESS
" (1) COR - Report RTG cable Temp -0k
Lable reading
1+50
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LHP




MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 1
S Task
: i [ 4
LMP ACTIVITIES EvA CDR ACTIVITIES Lo
TIME Alulo
— Pull PKG 2| from SEQ Bay, 1+30 Remove tool restraint pins-PKG 1
lower to surface :
Remove tool bracket & UHT's;
- Remove hockey stick & lanyard + insert UHT'S in ALSEP PKGS.
Unstow fuel cask lanyard: pull Join antenna mast sections to —
- to rotate cask dwny P 1 . form carry bar; attach to PKG 1 ;‘f
Receive DRT from CDR Hand DRT to LMP §
Remove cask : T Rotate PKG to surface ]
discard zndceigmeusmg DRT, Remove RTG dust cover E
= Receive FTT from CDR <+ Hand FTT to LMP &=
[= S0
Remove fuel element from cask Set Far UV Cam to target #2 AalS
[ Insert fuel element into RTG 7F ® Push reset switch =S
| Rotate PKG 2 upright and Al ® Check film adva L
attach to carry bar & PKG 1 Sl A"C‘;o s &
ALSEP TO DEPLOY SITE s e = E e &
- T Shift CRE plate-pull RED ring 2
Carry ALSEP Pkgs to deploy Report CRE dust condition )
L site -+ Close SEQ Bay door
LCRU mode sw - 1]
E 1 Mount LRY
Align LRV NAV system
(Ref. LRV Decal page 302)
— 1+40
3K LRV TO ALSEP SITE 2
~ o)
Orive to ALSEP site approx. S
1k 300 tt. West of LM P
B (=%
7
L + Determine ALSEP C/S location =
At C/S location drive a
~ e heading of 290° for 300 ft
to scribe geophone 1ine 5
| deployment reference 1
— -
>
Park LRY 60' SSE of C/S L
= T Heading = 195° el
ALSEP PACKAGE PLACEMENT 4
4L LRV + 15 VOC sw - OFF =
[~ Place ALSEP Pkgs on surface o or
Move Pkg 2 8' West of Pkg 1 AL &
ove Pkg est o gl, 1
" orient UHT'S pointing North LCRU mode sw - 3 ::
Tether UHT Point HGA to earth —
L REMOVE HFE SUBPALLET + CONNECT RTG %)
Release pull rings (2); pull Tether UHT
pip pins (3) Read RTG cable Temp Lable




CREN EVA CHECKLIST VOICE DATA

2. Conmect cadle ta O/S
B, P & collir te »1_&\

e L R

. oAy

3o T BB oa ant alm mech

3. :olﬂ-mhuntof
Y P&{ ST

2 2001 to & ft 38 of /S,
souge dole for stool

1458 lp i 5]6\ {1 Pi
+ AAL mast on $tow tubp
2. Reacee it cover

3. Zatate EXF 2t
© Aig € sig (ere dall) = (1) CDR

(1) CDR - Report RTG cable connected
= to C/S (time)

1:+50

COE~R

(et

vh- |

|ALsep |

(1) CDR

Report shorting switch - OUT

<

0,

Report shorting switch AMPS

*39 DCRLOT FSE
2. PST %o stool, verify B3 off
of PSE

. Reeeve girdle pull pin
S et ok alien (1) LMP - Report HFE cable connected

b |

4

z Dezl hermal

. e hroud .

1. ltvt:yF;E A - to C/S (t] me)
8, feport sum coegust align e

cDE- ’Z,

QINCRD T/6
1 u;;y ™ S Od

3. Depley T/G
4, Verify 7/G Diad *0*
$..T/G to sutp

2408 OIFLOAD w2 =
YU RS of sutpalles

v

| _s/o]
T

3/50/21

- (1) LMP - Report if HFE cables crossed

2+00

[HFE
[
1

/
U

EZETYER evé ]

|
\
s
-y
'
i

\\l

(2) COR - PSE stool 8' ESE of C/S

I
1
{
i

Al

G — (1) CDR - Report PSE LEVEL
e ALIGNMENT ——

Conmect m: 15 C/% 8 locke (CW)
CAUTION: Dea't zuin en 2ons
while lxuw; e

153 OO OF Wit
?" FEI07 seuth
2. Fesore probe sy (433)

J. Splse bas, N" with P

nt;uu:r to Male )
eport 1f cables crossed

4. Other Malf 5 hole 2 (]) CDR

S. Prepere ¢rid) P

2410 Bosr [ psILLING
secticas of tore stem
fnls surfece (last stea 11°

eff surfece) o (]) CDR

LMP-]S

=

(1) CDR - Verify PSE shroud flat on surface

EvA )

Verify C/S Sw #5 - CW

—

30/t

Verify T/G dial = "0Q"

2+10

51



MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 1
EVA § | Finy
LMP ACTIVITIES CDR ACTIVITIES o e
TIME AlElo
— Pull N/P base pin #1; umwrap 1+50
tape; remove cover; pull pin #2 Release RTG cable - 3 BB
. Remove M/P; set on surface 4 Remove RTG cable and pull
Pull subpallet pip pin ! pin to release connector
Rotate Pkg 2 to surface, align p A : ouT
. Remove HFE - 2 BB & connector + Kgr;i{ :;grﬁéggizgltCh +
Place HFE on surface Connect RTG cable to C/S, b
. Connect HFE to C/S - lock -+  push down collar to lock =
DEPLOY HFE =
- Carry HFE pallet 30' S of C/S, L Remove subpallet & aim mech. E
place on surface from Pkg. 2 - 4 BB =
— Remove probe box from pallet - -~ Place subpallet & aim mech. =
S Sp13t be b 2 vel a - Remove PSE stool from subpallet =<
PiIt.probe/box (2ivelcrojstraps) Position PSE stool on surface
Carry half with rammer to 8 Tt ESE of C/S; dig out hole
- HFE Hole #1 (~ 18' W) -4
Stow ant. mast on subpallet
Place box half on surface Remove Pkg 1 dust cover
~ Carry other box half to HFE T Rotate Pkg 1 to surface b,
Hole #2 (~ 18'E), place and align &
L box on surface L DEPLOY PSE =
TR D U o]
: Remove PSE from Pkg 1 - 4 BB =
Go to LRY 2400 §
Carry PSE to stool =
—_ |45
Set bore/core stems on surface Remove 4 Boyd Bolts from PSE =
Configure ALSD hardware: Remove girdle pull pin
r eVerify motor operates T Place PSE on stool; align
L ®Pull pin #2 1 Remove girdle and discard =
eRotate rack camloc 90° Deploy PSE thermal shroud, 2
L eRotate batt camloc 90° 4  smooth down edge e
pull pin lanyard Level & Report compass reading s
| eRemove handle and ~~ Verify C/S sw £5 - CW s

install on battery
eRotate rack bracket up L Remove T/G from C/S - 1 BB

oLift rack off treadle, Deploy T/6
extend legs and set 1 Verify T/G dial at "0"

oD/ sUnface Lean T/G against subpallet
ePull pin #5, move

L : : + OFFLOAD MORTAR PACKAGE
bracket & Tift dril] Remove T/P From C/S
- Carry drill, rack and T Pull socket pin ring; deploy
bore/core stem bag to HFE Ist leg
Hole #1 site 2410 Rotate M/P on swivel socket

52



CREW EVA CHECKLIST

PSE |

EN I:“‘ri‘::‘u ;m;c ¢kt
n ey st 1e

b B Luu WP on INT n’tln\

Cooakiet :

4. Depley Ind leg, position
foataaés .

$. WP to surface painting M

2411

2. N1 Nandle of woer
POt ekt w then

forvard
3. Remove LSM 1o surface
2¢1) {RECY 5_{5
« Leve align £X2 pAg
T, 538 3 side
3. 4 08 4 ant B3 E side

COrZ-20

3/z0/7z  EvA 1

coR-2}

EVA |

3/30/2¢

4. Engape WNT rear thermal
socket B pol) lanyard to
resove caver § lower rear
curtaln ta surface By vel-
Cro pateh

5. Using UNT remove ast cabdle

6. J B3N slce

T, 483 » ant BB W side

8, Yerify sunshield released

§. 2 B3 N side fater

10, Ceater 23 A

11. Coatrol dezloyment

12. Remove 3 curtals covers

13, Attach sfce curtalies to C/S

14, Attach rear %o side
cortains

W[ .

—
gl <
x
pr—t

2026 DPPLALT FROEE 1
« LFOIRZe Sroce ¢ therm 1014
2. Repert Cepth of prede &
sle= AL. atave surf
1. [sg)ace 204 therm shid
(33' ce=)
Exterral sunshld to top of

ftem
S, Yerify cadle N,

LMP=~1G

2072 EvA )

— (2)

(1)
(1)

2+30

53

CDR

LMP

LMP

LMP

LMP

LMP
LMP

LMP

VOICE DATA

Report C/S: LEVEL

ALTGNMENT

Report start of HFE bore
hole #1 drilling

Report 54" bore stem in
surface

Report 1st 28" bore stem
in surface

Report HFE bore hole #1]
drilling finished

Report probe depth

Report stem height
above surface

Report 2nd thermal shield
depth




MISSION: APOLLO 16

DATE: MARCH 1972

into surface as far as possible
Remove batt. thermal shield

Energize drill until stem
top approx. 16" above surface

Attach wrench to bore stem
Remove drill from stem

Screw 28" bore section to
section in surface

Screw drill onto bore section
Energize drill until stem top
approx. 16" above surface

Attach wrench to bore stem

Remove drill from stem

Screw 28" bore section to
section in surface

Screw drill onto bore section
Energize drill until stem top
approx 11" above surface

Attach wrench to bore stem
Remove drill from stem,
set on surface

EMPLACE HFE PROBE 1

Remove HFE probe from box
Deploy rammer, lean on rack
Insert probe and first thermal
shield into bore hole, using
rammer
ReEort probe depth & stem height
above surface
Emplace second thermal shield
to 21" depth

]
'

2+30

54

ERECT CENTRAL STATION
Level and align Pkg 1
Release C/S So. side - 5 BB

Release E side & ant. - 4 BB

Remove rear curtain cover; use
UHT socket, pull pins, velcro

Release ant. cable bracket

Release C/S N side - 3 BB

”

ant. 4 BB

co

Release W side &

Verify sunshield released

interior BB

Release center BB and
control sunshield erection

Release 2 N

Check side curtains deployed,
discard covers

Attach rear and front of
side curtains

Attach rear thermal curtain
to side thermal curtain

HFE BORE HOLE #1 AND PROBE #1 EMPLACEMENT

EVA; 1
EVA £ | Fienon
) :

LMP ACTIVITIES TIME CDR ACTIVITIES & E‘ f‘i

= BORE HOLE 1 DRILLING 2+10 Deploy 2nd leg, position legs
Set drill on surface Place M/P NNE C/S; point NW =
<L
- Lean bore/core stem bag T REMOVE LSM =
against rack; open bag Release LSM from C/S - 2 BB g
— Insert 54" bore stem into drill 4+ Lift LSM off C/S, ck. cable .
Pick up drill & push bit Set LSM on surface clear of C/S o

CENTRAL STATION ERECTION




CREW EVA CHECKLIST VOICE DATA

2+30

(1) LMP - Report sun shie]d;over.
top of HFE #1 stem

(1) LMP - Verify cable pointing Nort

I

/?I “
£

!
‘

A /
r(_

}/2ol2r EVA ]
T

(1) CDR - Verify ALSEP antenna
fully seated

v Tt -
b ““““"""“m [ et e (1) CDR - Report ant. base ALIGN
\ z. l«mn:’NJnQ pech dust g = LEVEL
cayer R —
J, Als oech 1o mast —
4, Ferave alm mech hogting 4
packing
~ & tever sation — (1) CDR - Report antenna offsets:
q 7. Set AZ-24.63 [L-16.59
al e es Az 24.68
Y. Foih in sacrt sv, verify - ———
N 2.;:?\“10.1-5(@ E] ]6.59
o Repart to WY
-~
3}u1%%§%gﬂww‘“,“w“" (1) CDR - Push shorting switch,
o) 2. Feroye Slowine Drachel Y‘Eport AMPS
i 2. f‘&'?ﬂ ::v:':ue. colared leg 2‘ [
" 5 ;:::Ju foaz= packagin Y 2
=l 6. Deploy s;f'wr ufj 2 g B (] ) COR - Turn Sw #] - CW
1. s‘::::'u:;gt <ust covers < SW F5 — ch
8. Cleas off 2
lg' :::;:e‘: i (seriped ring) |™ {..4.
Y (verify ;:A desloped) ¥ 2 ’J
100 Leved & align LSM §
1] '
i (1) LMP - Report start of HFE bore
N hole #2 drilling
\
8
M —

{2) LMP - Report 54" stem in surface

(2) LMP - Report 1st 28" stem in surf

N B CRILL 808( WKE 2 L CHsAce :

Nl T (2) LMP - Report HFE bore hole #2

ﬁ NOTE: :ﬁ.?lt’;lt::;!o:r:re L drilli ng finished

DEPLOY MFE [RLECT =
| i ﬁi‘:?fﬁﬁfﬂ“ ) 3 L (1) LMP - Report probe depth
g Gty § (1) LMP - Report stem height above
2453 ASSIST IN SOOPONE nmo_v) | = surface

g g ﬁ;::t:l::;;h:::r'l:l; (]) LMP = Repor‘t 2nd thema] Shie]d

3 m::u gtophane 2, stale = depth

]R3 Ahte O et osphons 3 (1) CDR - Verify LSM PRA deployed
z;gb(l) CDR - Report LSM LEVEL

ALIGNMENT

—_—

58



MlSSION~ APOLLO 16

WA‘ ]
: 5 1 ran«
- - EVA - § [ Leron
LMP ACTIVITIES TIME CDR ACTIVITIES 2 E‘ §
~ 2+30

Place sunshield over top of stem
DRILL BORE HOLE 2

Carry drill, rack, rammer
and bore/core stems to hole 2

Set drill on surface

Lean bore/core stem bag and
rammer against rack

Insert 54" bore stem into drill

Pick up drill & push bit into
surface as far as possible

Energize drill until stem top
is approx. 16" above surface

Attach wrench to bore stem
Remove drill from stem

Screw 28" bore section to
section in surface

Screw drill onto bore section

Energize drill until stem top
is approx. 16" above surface

Attach wrench to bore stem
Remove drill from stem

Screw 28" bore section

Screw drill onto bore stem
Energize drill until stem top
is approx. 11" above surface

Attach wrench to bore stem
Remove drill from stem, set on
surface
EMPLACE HFE PROBE 2
Pemove HFE probe from box
Insert probe and first thermal
shield into bore hole, using
rammer
Report probe depth & stem
heiaht above surface
Emplace second thermal shield
to 21" depth

-

2+50

56

ASSEMBLE & ALIGN ANTENNA

Retrieve ant. mast from
subpa11et, install on C/S
Retrieve aiming mech. from
subpaliet, remove dust cover
Install aiming mech. on mast
Remove aiming mech. housing
and packing

Install antenna on aiming mech.

Level and align aiming mech.

Set antenna offsets:

Az - 24.68
E1 - 16.59
Push in shorting switch,
report amps

Turn Sw #7 ClW: Sw

report to Hou.

#5 CCW,

DEPLOY LSM
Carry LSM to deploy site (50'WSW)

Remove stowane bracket

Deploy legs & verify locked

Set LSM on surface(striped leg E)
Remove foam packing

Deploy sensor arms (center
one first)

Remove sensor dust covers

Clean debris from top of LSM
Raise legs so that PRA

cover will clear bottom

Pull striped ring to remove

PRA cover; verify PRA deployed
Level & align LSM

CENTRAL STATION ACTIVATION

HFE BORE HOLE #2 AND PROBE #2 EMPLACEMENT

LSk DEPLOY




)
|

P |
0l

CREN EVA' CHECKLIST VOICE DATA
2+50
s : (1) LMP - Report sun shield over top
s AR 8 of HFE hole #2 stem
H __3_ “\;\\\;_ - (1) LMP - Verify cable pointing North
8 R ~
3 e @ J L (1) LMP - Report HFE elec. box:
x R \tis LEVEL
5\% “-\l; :4:}_ 8 L ALTGNMENT
v
| s (1) LMP - Remove all debris > 16 ft.
[ = away from HFE
o :‘w—-—wz—’:‘.’I;‘ii" Y03 talk 8 i
0 « Push stake tarousn power r—
o (G5BT T (1) LMP - Rpt. 70 mm mag/frame
sure 1cps take tre strain) /
J. Malk oot LAY tracks (250°) —
b eeplace 41 geozhone (U9 r
AL L
> 5. Walk 150 fe, e=place 11
w geozhone, Place flag &y Ird B
gesphine, Pose for pNats byl ]
Y U2 {alert hin to taie)
~ 6. Verlfy Go from ML for
'a thurcer L
N ,_!1 (1) CDR - Verify FLAG on cable before
= 2nd geophone is reached
3+00(1) CDR - EMU Check - COR | LMP
S T @, @ FLAGS
=t g -© ? B PRESS
G4 ¢
o) N COOL
m ) ‘::—]r“. -~
® 09 _ |
® 2 ® '\£>u>‘| I
2 £ E'i QIR . (1) CDR - Verify FLAG on cable before
Dy 1S o
=4 o |3 3rd geophone is reached
4 e
o 3005 TAE aLsep th_'&
I et trsctes B
A HIDC 15 /5
Spnpios e L L
| Rl (1) COR - Verify T/G dial = "o
S 3 f‘.’i‘z“f‘éti’m 8° ofr. =
[ e e mm 0L s T
a 3 (1) CDR - Wait for MCC "GO"
: el r for thumping
' 3+10

57



MISSION: APOLLO 16

EVA: 1 oo
EVA HEZ
. .'°: A., . -
LMP ACTIVITIES TIME CDR ACTIVITIES AR
—  Place sunshield over top of stem 2450 DEPLOY. GEOPHONES | I
Remove HFE elec. box from pallet =
Remove dust cover (4BB) |  Pick up T/G from £
Level & align HFE elec box paliet S|
| Remove all debris at least 16' D ak . 8' N with =
away from HFE area L LR e =

Place UHT on LRV left floorboard

ASSIST IN GEQPHONE DEPLOY
Retrieve HEDC from LRV; mount
- on EMU -+
Retrieve hammer from HTC;

place in leg pocket
Remove T/G cable stakes from

M/P pallet . |
~  Coordinate with COR: stake -+ Cogrglnate wlthdLMP; ;HP

power and geophone cable stake power and geophone

loops just N of C/S cable loops just N of C/S

Walk out LRV track (290°)
until Ist geophone is reached

Remove geophone clip end
L SE geophone #1]
Emplace geophone #1 into

. ° 3 \ Walk out 150' until 2nd
| surface (within 7° of vertical) 37001 geophone Syl reach e

ASE GEOPHONE DEPLOY
ASE GEOPHONE DEPLOY

Rerove geophone clip and

| Stake geophone cable at +4 geophone #2
geophone #2

| Emplace geophone #2 into 1 Malk gut 150° unt11d3rd
surface (within 7° of vertical) geophone 1s reache

L ng;oongeggggnZecgg?;hes T Remove geophone clip and

geophone #3

— TAKE ALSEP PHOTOS I~ Emplace geophone #3 into

Coordinate photo activity surface (within 7° of vertical)
ith CDR thumpi
i AL Remove flag and emplant by

Photo: geophone #3

o HFE Bore stems Unreel remaining power cable

L - Down sun, 11 ft (ea.) AL THUMPER GEOPHONE EXP.
- Stereo pair, X Sun, 7 ft (ea)

oHFE Electronics Box E
- X Sun, 7 ft.

— 3+10

Verify "G0O" for thumping
from MCC

ALSEP PHOTOS

]
1

58



CREN EVA' CHECKLIST

. Ty
: -+ o
) } e -
g2 s I
tt 35 o,
147 : L
i E,' m’ = — : -
J Ve [ ] “ceh o 3
IR s before 8 ID uc. autr shet |y
| | Teiffes: select ASH, rotate |84] .
! ;un s wait 4 sec., deprers MV e
: aifire
s ;:. n:m; Base m, JJ. un 8
ISt fne : Q
FT 3. P Bate to am, m.
omerers o TG L
+ Depley legs (ring &) ;
§. Alfgn Lo 1ine (+ &)
PR mo’::mu“(‘ > S
7. N7 to pallet : S

B8 ()

v i
- B ]
. 59
i - e

) »
AT o
W N
= ACFy -
T 29 A

© ® N o

—
o

—_—
—

12
13
14
15
16
17
18
19

M

—_——
———

(1) LMP - Report LSM sunshade deployed

LMP - Rpt. 70 mm mag/frame after 'ALSEP
photos /




'MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 1 _
| EVA | £ | P
LMP ACTIVITIES TIME CDR ACTIVITIES ST
wi PR
—  eLSM 3+10
- Sun compass; X Sun, 3 ft.
= T To fire thumper:
- Deploy sunshade o e
L - LSM with C/S in bkand, ik Fogiecha
7 ft. - Rotate arm switch
AL - Wait 4 sec.
o RTG - Depress switch to fire
- - With C/S in bkgnd; 7 ft. +
L CENTRAL STATION — HNote:
- X Sun, looking So., 7 ft. Each crewman must
L ; ; o remain motionless 10 sec.
= X Sun, viewing switches, before and 10 sec.
7 ft. after each thumper
— -+ firing. CODR will
alert LMP preceeding
®PSE 1 each firing.
- X Sun; Viewing bubble and
suncompass; 3 ft. £
= MIthiC/S 1n Bkgnd. 5 7 ft. The first thumper firing 55
— 3190 Will be at geophone #3; ol =
subsequent firing will be o e
p at each white mark on o o
= fhanorama N the geophone 1ine. A a | e
- 10 ft. So. of C/S total of 19 thumper firings a g
4 will be performed. 2N =)
I -l | =
<< | =
7
= -+ <<
— ——
. Place HEDC on C/S -+
— 3+30

60




=15 3% et e R R R R R

CREW EVA CHECKLIST VOICE DATA
3+30
— (1) LMP - EMU check COR | LMP
[0
FLAGS
r PRESS
: COOL
CAUTION: VIRLS OFF l I
BASE TO FaowT
< OF N2
g 8, Deplay M/P ant &n
S. INT to tap ¢/
10, REXC (C/3) to my
- Check PSE shroed
Q Mo (1) CDR - Turn C/S Sw #5 - CW
% n, l/mzsiwé),@@ ¢ g
Wi (1) CDR - Report estimate of geophone
i %%:‘i%%?‘i““ ‘""‘#‘ L line heading i
3 husive'oe (1) COR - Verify wires in front, off base
~ (1) CODR - Report M/P base heading

M/P base LEVEL

—

= (1) CDR - Check base bubble level

LMP - Report start of core

(1)
3+40 drilling

~ (2) LMP - Report TIst core section in
surface

{2) LMP - Report 2nd core section in
surface

= (1) LMP - Report core drilling finished

— (1) LMP - Run drill 15 seconds to
clear flutes

(2) CDR - Rpt. 70 mm mag/frame

3+50

61
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MISSION: APOLLO 16

DATE: MARCH 1972

62

EVA: 1
N BZeTa |
: S § | Funenion
LMP ACTIVITIES TN CDR ACTIVITIES ] i
ol [ S
3+30
T
DRILL CORE SAMPLE AL SET UP MORTAR PACKAGE
Take drill, rack and core stems Return to C/S
to deep core site So. of C/S O Tlirnlactro swias N cy
Set drill on surface Deploy M/P base (pull pin #3)
Lean core stem bag against rack | Insert UHT in M/P base
Insert core stem with adapter 1 Using UHT & M/P base as
into drill sun compass, estimgte
Pick up drill and push stem into L geophonesline heading
surface as far as possible k|
Energize drill until stem top is Carry M/P and base ~ 50 ft
approx. 12" above surface 4+ NNE of C/S
Attach wrench to core stem Place M/P on surface S
Remove drill from stem T Deploy M/P base legs(pull pin #4)| | %
Screw another core stem Using UHT, orient base to g w
section to section in surface 3+40 same heading as geophone =S
Screw drill onto core section line alo
Energize drill until stem top 1 2 w| e
is approx. 12" above surface lace base on surface and =
emplant legs. Verify base ] I
1 [~
Attach wrench to core stem T ISpfilationisurtace é e
Remove drill from stem Place M/P on base; front Q| e
Screw last core stem 4 pins 1st, then lock on rear !
section to section in surface posts
Screw drill onto core section Verify wires in front off base
Energize drill until stem top T Check M/P bubble level reading
is approx. 8" above surface Deploy M/P antenna
Return to C/S
1~ Mount HEDC on EMU; leave UHT
Check PSE shroud
Keep drill energized for + Photo M/P
15 sec. to clear flutes - Down sun; 7 ft.
- Viewing NE; 7 ft.
E - Viewing SE, 7 ft.
- With C/S in bkand, 15 ft.
DRILL CORE RECOVERY + ASSIST CORE RECOVERY
Pull drill string up as far Take pan at deep core site
as possible I
nch to core
Attach wrench re stem 3450



'll)(l] DATA

kit e

——

>, - "R
SIS ‘1.’"‘ W re

i e
(=

i

Low- .

‘ ‘hnnau«n
|| n.un;untaau

SCB #1 Contents:

o Core tubes - 27U, 32L

i o 20-DSBD Number Series (3 sets) 3.0,
- 2;4-11313-15;17-24 - " " "= 4
k - 331-350 i
- 351-359;362-365;367-373 R
(B e — L o 2-Core tube cap dispensers el
.mllbk 15 high as ? . .
§:ff¢"?:"’§,552":‘3~5°3~-= 5 - (1) R - Attach SCB 4 toLmp

— (2) CDR - Readout LRV systems d

[Amp=Hr Bat 1
5 : Fﬁp-HR Bat 2|




MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 1
EVA § |
LMP ACTIVITIES TIME CDR ACTIVITIES A
ul »iig
= 3+5
Remove drill from stem 0 Place HEDC on LRV
Retrieve stem caps from rack; 4 :
r Assist LM in deep core |
cap top of core stem recovery >
| Pull core string out of surface .| T
by hand, or if difficult: =
- Assemble jack to treadle L o
= >
- Position jack/treadle over ]
L core stem in surface 1 ==
(=)
- Jack core out of surface &
— Cap bit end of core —+ o
o
Take core string to LRV; =
- install string in vise on pallet |  CONFIGURE FOR GEOLOGY TRAV
Using wrench, break core . Remove from SCB #1 (on HTC):
string between 3rd & 4th section ®3 20-Bag Disp; place one on
" Cap ends of core sections g:;h seat, one in rt. seat
Q.
| Lean core sections against + @2 Core cap disp; place one on =
rack HTC, one in rt seat bag =
| CONFIGURE FOR GEOLOGY TRAY T RSNEhE Core tibes aplaceRinagt 2
seat bag
Install Mag G on HEDC; stow Mag A Attach SCB #5,6,7 or 8 to LMP = g
| CDR attach SCB to LMP 4+00 Place hammer in leg pocket, and =
tongs on tether ] (P
ttach SCB #1 (from HTC) to CDR L LMP attach SCB to CDR =3
N UR LI b M T Mount HEDC & baas on EMU =1 k=]
Sa-AUEDC & bagson U LCRU mode sw-1; pos.TV horiz, cou| |&=|2
| Mount LRV 4. Mount LRV - Report heading o
e g Configure LRV per decal =
TRAVERSE TO STATION 1 TRAVERSE TO STATION 1
~  Drive to Station 1 + Drive to Station |
— — | -
SIS
L - ==
==
LSl N7
& 4 olo
==
(YLl N
2l B%2)
- -+ o
=
L il e
= 4+10
64




CREN EVA CHECKLIST

CoR-3]

[:iag(n EVR 7

LMP- 2]

v |

T

STATION 1 N
/1.8 : .
a
v
-
$
=05
3 gl
3 3
3
LO0K FORS ul
M felayy from south riy | )l
A o5 cary oa Spood rin
'Q o2oulders At Batter N
3 o s ¥4 L
TATEON §
CRATLIR (ritm) :8)
»
~ %t Sé-1 kmurs
< A A1
N -1
a5 CSCRIPT
LILL B RAxpysaiL
0 WeLIN
(g edecra-Piim)
FRAST COWNT
MO 3N
M Iy rOANZ, COw
STATION |} N
.5 o
@ .
FLAS CRATLE 5
/@ o
QT
>
A > a1
zodh
n
o] =
g Iy
F3
o "

a 100g Joa: .
V| otars from seatn rey
o AL 1serp oa Spoch rim

slooiders at Buster
D scry 45008

gunm 1
- o FLAG CRATER {niw) :0)

4 bn
WEX 347 TEPLAYS
b T
3 por
3 oCseatrt
i 2 RIS
|2t n LTINS aa
g nJecian
o ’LJ( CONT
ML -
PO TY MORIZ, COM

[ 2 vis

4+10

- (1)

i1

4+20

- (1)

-

- (1)

4+30

65

VOICE DATA

(2) LMP - Report LRV:

» Speed
o AMPS — —

time (4+14)

CDR - Mark station arrival

LMP - Readout LRV displays

HEADING Temp Bat 1
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RE mtr
Amp-Hr Bat | Temp LR mtr
Amp-Hr Bat 2 f Temp RR mtr
COR - Rpt 70 mm mag/frame
e/
LMP - Rpt 70 mm mag/frame
/




MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 1
EVA § | Foron|
LMP ACTIVITIES TIME CDR ACTIVITIES 5 E ¢=:2 
— 4+10
=[5
I -+ f— E
=
I gls
wv |V
il
r =2
= | =
r FLAG CRATER 1k FLAG CRATER
— GEOLOGY STATION 1 —+ GEOLOGY STATION 1
Read LRV disp]ays Park LRV; Heading = 180°
L 1 Set brake
+ 15 VDC Sw - OFF
Dismount LRV Bismount LRV
— Take photo pan + LCRU mode Sw - 2
R R Align HGA to earth
Dust GCTA, LCRU & TV lens
- Describe surrounding area 7 Describe surrounding area
= 4+20
-il—
- Take rake/soil sample T Take rake/soil sample = [
hdl =
— e = —
55
L + g %‘
=1l =
— 4430

66




CREN EVA CHECKLIST

" ‘:'-‘< ‘,.l-' -
e gL iAlfl{b“-\‘

R sy
lw S
_|. .

- -
- -
", . .




MISSION: APOLLO 16

DATE: MARCH 1972

EVA: _ :
EVA ' e [ Howon |

LMP ACTIVITIES CDR ACTIVITIES g |

TIME AR

— Collect documented samples

4+30 Collect documented samples

- Look for S. Ray ray

s contact & ejecta
material from Flag
crater

T

4340

- &

-+

= b

4+50

68

GEOLOGY STATION 1 (CONT'D)

GEOLOGY STATION 1 (CONT'D)




—
A >

~ CREW EVA CHECKLIST

STATION 3 3
SPOOK. CRATER 354
' | —
%ianl hbun S
WA PAX b
ST :
S DESCRIPT W
< (Wate ray patterms) s
e LnsITE 20 Stose

3
" (semaee peat- smtive |
thoa 1,2,3)  (Buster
S-t‘ﬂ.l‘ PAx 2)

|sta 1 |

STATION 2
020706 [T100/0.8 |

5
()

c DZ-WI

e

B3/ze/7% EvAi !/

UK CRATER

LTATION 2

F;' SPOOE CAATIR 184
3- (o= L 7
S HITE Sv-2 oi&uys 1§
FCA FAN 1 »
: T w
x| CESCRIFT
[¥ate ray sattermt) p—rv
Q 18: L SITL S00 Stened0
- (Senser posd- SALING
i1 ties 1.2.3)  [Buster
SUOLING PAN 2)
9 *[(%50ck)
Ly * AT CONT
o L
E P05 1Y ALZ, COd
O
-~ STATION 2 e
| eres | 1wna | N
Bl = N
AEe :
-3

i

/s  §
' 1
PO CIATER

| 2/20/22  EVA )

()

(1)

LoAal,

5+00(1)

=G

(1)

5410

69

VOICE DATA

Rpt 70 mm mag/frame
/

Rpt 70 mm mag/frame
=0

Mark station departure
time (4+57)

EMU check CDR | LMP

02

FLAGS

PRESS

CooL

Mark station arrival

time (5 + 02)

Readout LRV displays

HEADING Temp Bat 1
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RE mtr
Amp-Hr Bat 1 Temp LR mtr
Amp-Hr Bat 2 Temp RR mtr




MISSION: APOLLO 16 DATE: MARCH 1972
EVA: ,
EVA £ | Finnon
LMP ACTIVITIES G COR ACTIVITIES rEre
N
= 4450

GEOLOGY STATION 1 (CONT'D)
GEOLOGY STATION 1 (CONT'D)

Stow ext. handle/scoop on HTC Stow gnomon in LRY bag
| Verify HTC is secure | LCRU mode sw-1; pos. TV horiz, CCW
Mount LRY
Mount LRV Configure LRY per decal
g TRAVERSE TO STATION 2 T TRAVERSE TO STATION 2
| Drive to Station 2 | DOrive to Station 2 i 5
- 1 zl=
L% N X7,
- 5+00 o S
1 2|2
L zé 5
£ SPOOK CRATER 1 SPOOX CRATER 2|2
GEOLOGY STATION 2 GEOLOGY STATION 2
— Read LRV displays <+ Park LRV; Heading = 180°
Set brake
= Dismount LRV T + 15 V0C Sw - OFF

Dismount LRV

. LCRU mode Sw - 2

Align HGA to earth

Dust GCTA, LCRU & TV lens

Describe surrounding area Describe surrounding area

Take photo pan

GEOLOGY STATION 2
GEOLOGY STATION 2

~ Take 500 mm cam. photos T Perform LPM site measurement
® Sensor position #1,#2,43

= 5+10

70
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CREW EVA CHEGKLIST

I/

3/3/72 £

irn SITE MASIRfsAT  +

« Pl Tiay s 1ensar 1trap
« Seator t5 triped, pos, 1

- Olect pur sw « v

+ Read teepilabel

. mlcy seasor/iripod 48° R of

« AlSgn & evel sessor/trised
Ret to LAY, call "Mark® 15w
« Pata temsar/tripod VAT L&Y

EQ tec "Furk® READ v - DN
. u;e K0T tizes {cyele read
v
+ Read g - CFF
« Sensor to pes, 2, alfgn & Tevel

e 7-10

« Seetor to pos. 3, 43150 1 Yevel
<09 2 =10, thes pur 3w - OFF

« Retrieve & stow tensee/ triped

+ Wing o cadle, sigw reel

5+30

71

VOICE DATA =1

(1) COR - LPM measurement:

°Level

s Align

eTemp LabTle (on elec. box)
*Report position relative to LRV

X Y Z
(1)

— (1) CDR - Verify LPM Pwr - OFF

after measurements
complete



MISSION:  APOLLO 16 DATE: MARCH 1972
EVA: ) ,
EVA § | Firon
LMP ACTIVITIES TIME - CDR ACTIVITIES 3 .’._‘ E
= 5+10
- Collect documented samples T
- Look for: ray patterns

r route up Stone mtn. 1F
=) =)

[ T I
= =
LS B )

— P S

] NN

r T S|S
b= | =
<L | <C

— 5420 %G
| >
oo

F T a3
=] k<]

Collect documented samples

- Look for: ray patterns
T route up Stone Mtn.

5+30

72
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CREW EVA CHECKLIST




MISSION: APOLLO 16 DATE: MARCH 1972

EVA: 1 ,
EVA § [
LMP  ACTIVITIES TIME COR ACTIVITIES HEE
= 5+30

— 5¢#40

L- b o

- -+
74

GEOLOGY STATION 2 (CONT'D)

GEOLOGY STATION 2 (CONT'D)




CREW EVA CHECKLIST

L

by

DAL - Mag o« Mfpy« 118 - 1250

Nurk DAL 03 & off « froat bettos
Dett - Xatfos « Cormeats o
mln ~ use a1} fila
Pan DAZ

N
v

g' .
— \ » - -~
—f PRl S '%:f*z
AT Y o e »
- ~ LY u
coR: . 0
A s Standing start
B« Max veloeity read out -
C - Dust, steering 4 czntrol
= Comoenty
O = 2eaking comenty L
S lsmation 3
) BACK AT ALSEP N4
&tnuanu
Q ] W WO
o pe o |
=] B: CAND PRIX r
FANWP, s e iy |0
S| W STRINGS =
w -
o [2acx 10 L1 FoR cLose 1
3
B

L
BAC - Mag _ - 28fpy - 118 - 1250
Mark CAZ e g aff - fromt duttzn '\‘
et DUkt - Mofloe . (orneaty -7
N f=in < uie 210 fion .
Pan D2 .
&
W b
el .
‘ﬁ -
o RS OIE
""' _______ w
P
coa: . n
A - Starding stary
B - May velocity resd out -y’
€ - Dust, steering § comtrod
aty o
el 0 - Bravisg corrents ﬂ
~
Mlsrarion 3 0
[} ORALK AT RLIEP 114
5 CEAND PRIX
Crop of F 1k wipaC
N T 13 Fy
Q| B e smix H
Sy b A, s PICE P £1(N
USR] STRINGS
y
[

ALK TO Um FoR CLoar

b——

5+00

|

6+10

75

(1)

SR (1)

(1)

(1)

COR - EMU Check

VOICE DATA

LMP. - Rpt. 70 mm mag/frame

/

COR - Rpt. 70 mm mag/frame

CDR

LMP

02

FLAGS

PRESS

cooL

time (5 + 58)

~ (2) LMP - Report LRV :
e Speed
e AMPS

CDR - Mark station departure

(1) CDR - Mark arrival at ALSEP

area (5+05)

(1) LMP - Report DAC mag __ (mag p)

(1) LMP Mark DAC Time:
t .

ON:
OFF:

3 3




MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 1 :
EVA | o
LMP ACTIVITIES TIME CDR  ACTIVITIES e S
1 B I
[ 5+50
— - g ;;
=|=
=|=
L + 3lg
ol
= | =
e | =<
SN — ’5 'u—,
= L z|3
Stow ext. handle/scoop on HTC Stow gnomon in LRV bag alg
{ - . N L)
Verify HTC is secure LCRU mode sw-1; pos. TV horiz, CCW
Mount LRV
fountalRY Configure LRV per decal
r TRAVERSE TO STATIOR 3 T TRAVERSE TO STATION 3
Drive to Station 3 1 Drive to Station 3
Ml m
— 6+00 =| =
= =
=\ =
L 4 =] =
tu |
"l wvm
il
— [E—— i -
=S
= | =
STATION 3 STATION 3
2 (Back at ALSEP area) - (Back at ALSEP area)
Remove DAC Drop LMP off
RO LSAOUNLILRY T Drive Gran Prix
Photo CDR driving Gran Prix = [P P
F I = 35|5
%: =
L 1 ==
7 K%
— 6+10
76




'CREW EVA CHECKLIST

6+10
— (1) CDR Driving Comments:

|s74 3 |

§420 CLOSEOUY
To UV ot €34 1a sua;
Medset

« *15 YOC 4w « CFF

. [ rode 3w - 2

« Align kG

. Dust LCR2 & CCTA

« Reset Far Y
Froto
T-qun 20° 1 S.6/60
Dmogen I f S.6/60

o BEQC to L, seat

. Trom LMP PLSS
58 to WIC

. U enloed COR

. Tongs 1o FIC, hareer 22
L. seat

COR- &/0
]

AalaN

[$

fLPm |

S)zolor EvA 1
Y

{ &A3 /e
I

Jsraz]

Z=JiN7

€420 CLOMOUT
1. Feadeut ME & LEE displays
2. Flace core 3te=t In tag
(L, PiSA)

D Depley 55C ot [FAR yv CA
JI00/L0 rL, phats SV K-yur
Sterco, of) & staft J°,
per part

« HDC %0 L. sest

o O urlesd 1> -

+ S8 (Com 715%) iInto S5C

» Close %3C )

o They 024 Slaninly

. Blg recii (LRV) 15 S8
(pallet) to +F 3as

10, Clean [MUs & slow anly

10, SCE (W1C), SCE (40 30g) A

<ore stews (7 5ed) to A/S
12, INCRLSS
13, SAC | from COR

LM P20

1

Eva 7
T A

s |

6+30

3/34/32

77

6+20(])

(1)
(1)

(1) COR - Reset Far UV

(2)
(2)

YOICE DATA

START :
DUST :
CONTROL:

COR - Mark LRV park

COR - Report M/P armed

- Verify M/P level
Alignment
CDR - Report C/S Sw #5 = CCW
COR - Mark LRV departure
time
COR - Mark arrival at LM
time {6 + 20)

CDR - Report LRV Heading (354°)

LMP - Readout LRY displays:

HEADING Temp Bat 1

BEARTHG Temp Bat 2

DISTANCE Temp LF mtr

RANGE _|Temp RF mtr

Anp-Hr Bat 1 femp LR mtr

Amp-HR Bat 2 Temp RR mtr

Amps Bat 1

Amps Bat 2

Volts Bat |

Volts Bat 2

cam to Target #3
advances? (wheels turn)

oFilm
*Az  126°

s Bl Sema g ok

Rpt 70 mm mag/frame after Far UV
cam photos /

—

Rpt 70 mn mag/frame aftep SWC
photos /

COR -

LMP -

e




MISSTON: APOLLO 16

DATE: MARCH 1972

VAL
EVA 5 | Fonon
LMP ACTIVITIES TIME COR ACTIVITIES ¢Te
Ml PN
— 6+10 §
= T Park LRV ~ 25 ft E of M/P
Set brake
r T + 15 V¥DC Sw - OFF =S
Dismount LRV =
- Mount DAC on LRV + Pick up UHT from C/S S5
(355}
Pick up core stems Arm Mortar package: ==
= —+ ofotate Tatch with UHT ™1™
®Renove safety pin (lanyard) =l =
eRotate 2 Safe/Arm = =
CaRElacescovesstens on LR 1T switches with UHT E E
®Verify alignment and level v |ln
— Mount LRY T Position C/S Sw #5 - CCW
Mount LRV
% T £ 15 VvoC Sw - oM
| Return to LM 1 Return to LM
EVA CLOSEOUT EVA CLOSEQUT
[~ Readout NAV & LRV display 6+20 park LRV at MESA: in sun:
Heading = 354°
—  Dismount LRV T 15 VDC Sw - OFF
Unstow core stem bag from MESA Dismount LRV
L. 4 LCRU mode Sw - 3
Place core stem sections in bag Align HGA
. Lean bag on 47 strut 4 Dust LCRU & GCTA
L. Unstow SWC from MESA 4 Reset Far UV cam. target:
hz 1267 =
Deploy SWC 60' at 2:70 e 5[5
— - E1 33° 3|2
L) =
Extend SWC staff sections Al = =
B Photo Far UV Camera | =
Press staff into surface : =|=
- X Sun; 20 ft; f5.6/60 =
- Deploy foil; hook on staff -+ B 356 576
Photo SHC: Vo 3001
r - X Sun; stereo pair of foil
and staff; 7 ft.
- - X Sun; upper foil; 7 ft. T
— 6+30
78




CREW EVA CHECKLIST

coa-4/|

(3/20/72 EVA |

LIS

ET8 {tadle) to L. flaerted
3 Toud [+

o2 REDC w/mage

43 NIOC mags

A500MY mag (500N back 1n
L. seat dog)

02 DAL magt

oXag from DAC (orleat DAC
tat to sun)

oap

(T8 1o tadle
« & contaimment dagt (L, MESH

to E72

o Cless EMUL & stow ants
« Sraah 0 108y

LCRY power 1w = OFF

LGRY covers 651 cpen
If ¢irty, dutt LCRY

. —
: Open LRV %42 covers | dust E

] fecacon o
16, RIPRELS
p
~
R
kY
EE gy
~N
& 1§
P

VOICE DATA

SRC #1 Contents:

e SCB #1
- —Doc. samples

e Organic Control Sample

- ETB Contents:
2 HEDC with mags  (B),

(6)

3 HEDC mags _ (A), _ (C),

500 mm Cam. mag (L)
3 DAC mags _ (P), _ (Q)
Maps

o 6-sample cont. bags (from MESA)

(R)

(H)

E LMP - EMU Check

CDR

LMP

02

FLAGS

6+40 PRESS

COOL

(1)
(1)

COR - Stow LMP PLSS antenna
LMP - Stow CDR PLSS antenna

L ITEMS TRANSFERED TO A/S
o SCBF____ (LMP)
® Core stems (LMP)
e SRC #1] (CDR)
e ETB (CDR)

(1) CDR - LCRU Dust Cover

—_—

(1) COR - LRV Batt Covers OPEN

(65%)0PEN

(1) COR - LRV Batt Mirrors (Clean)/(Dirty)

- (1) CDR - Dust LCRU
(1) CDR - Config. LRV C/B's:
6450 e Bus A, B, C, D OPEN
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MISSION: APOLLO 16 DATE: MARCH<1972
EVA: ) _
¢ | 1A%
EVA a
LMP ACTIVITIES TIME COR ACTIVITIES ¢[TETE
ﬁ. P n
— 6+30
Place HEDC on LRV left seat Place HEDC on LRV left seat
" CDR remove SCB from LMP Beoy gaotb romiLiEgand
| Remove SCB #1 from COR | LMP remove SCB #) from CDR
Place SCB #1 in SRC #1 on Stow tong and hammer on HTC ~
= MESA table -+ ” =
Remove ETB from MESA table -
and place on LRV 1f. floorboard ‘g
— Remove seal protectors (2) 3[F “toadinto ETB: =
—
. Verify bag material is St ® 2 HEDC with mags S
free of seal area ® 3 HEDC mags gl
|1 ® 500 mm mag (stow 500 mm. o|=
- Close and seal SRC #1 cam. under flap in seat bag) < S
@ maas —
. Tidy MESA blankets 4 < DAGi mags 5
® Mag off of DAC {(orient =
1 DAC batt to Sun) é’
® Maps o
Place any large rocks ; =
—  on +Z footpad 6+40 Stow ETB on MESA table e
Stow sample cont. bags (8) in ET8
= -Clean LMP-and COR T Clean LMP and COR
EMUS EMU's
E LMP THGRESS = !
Stow LMP and CDR PLSS
Stow LMP and CDR PLSS :
S et 1 antennas
| Rerove SCB from HTC and 1 Stow dust brush on LCRU
ascend ladder LCRU puwr. Sw - OFF
. Place SCB on platform ol S Open I:R‘.' Batt. covers; dust
Descend ladder 1f dirty =
— Obtain core stem bag and + Dust LCRU E
ascend ladder LCRU dust covers - 5% open =
- Place core stem bag on platform -+ Configure LRV C/8's §
Open hatch ® Bus A,B,C,D - OPEN :
" Place SCB and core stem T Attach ETB to LEC o
bag in A/S Ascend ladder to
platform
- Ingress LM T  carrying SRC #1
| Obtain SRC 41 from CDR Pass SRC #1 to LMP
6+50
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CREW EVA CHECKLIST VOICE DATA

19 LRV S8 an A, 8, C A0 [\]
open
0. SRC Y (tadle} to AU

2, 078 (nadle) ta AVS
I, Beret far 5+50
23, Ingrens
\ M, Ferress r
& A ST
£ FuIALE o - (1) CDR - Reset Far UV cam to Tar
g S| i *Film advances? (wheels
v
I Pl ey he 230"
BN i o }-—a.n--.u—!——u-—, - Oliow
w 7% XSUN STIRL0 AFTER FILLET ~ of] 53
I RSN X CLOSE- LP AFTER CNIP \
R (STTRE0) .
FEFSOIL < STO Pancrrnaes
N DAL R LR ( 5H) 5
LLCTE
3 o
DN LINE Stesco . L
CLT CHIP FROm f204 Lares a
Ind OXIP FROM ZEST LAYER (OPMIR 8
N SI0C [F CAM) » \Y
IF N0 LAYERS, (815 30T (w4
| | - -
Mo
| I MaLE ' g
BOEOR TIPS I‘B &
li'L" AADE T (LT AIsg) |
7& CVLRTURNASLT
TUUXSIN SYCELO 2000 ToucKiN: bee u
3 WISE 7' STERI0's, DS 8 LOC SHoTH g'l 2
-t
' = - Crr 3w ot | o 3 ~
. -~ ) NS W sty
N c)_-,‘,"-‘jﬁ_-zquu%ﬂ %
= pre—— v PN \
Q Wt s = L3 E’:T
': SLOSE-UP STEFRED AFTIR F20N (w12 = (1 ) LMP - Report hatch closed
I* STTEFA RETNSt 7% terpa LS
Tll.. o3 (03 mO0AllAT Bl )
Rl Wil < nE 0F SPLIT(4S" SMD J
-Q .‘;L—r-“@',----a'---:“;mv& -
ol L1t \or ) TFCET MY
N[ TSI
LU 5050 « S ML S g
P} COLLECT 5009 savpar tanen sep 7+00(1) CDR - Report cabin repress.
(END EVA 1)
N - ad
" [ |
’ BhACER 1)3s
S ITTGRTEN ity e
s 100K BALCCIA \
BN —— " r-
il o TR S
iy ) (o :J
- }-.~_. )-4\-—-‘—-\-
T RN STORCO AFTER FILEE I=
;t 7' TSN L CLOSE- UP AFT(R CHIP
Ly BIF 3510 - STD Percirosrs
LiAS) Sk <
5 - L
2] Mo st <resen
A COT CHI2 530M [ADH LArER
ard CNIP Fa0 2EST LATER (orwen [
» S1CC IF CAN)
1583 LAYERS, o1 837h £a05
o
n:zsﬁ
BOADER T1os
ILIT eoun of TR ST Ik g ° E
PR3 (rov iy J C =
o | 7' XS STERCG Bernse TOCHING ﬂ
S 3 PORC 7% S10RL0%s, 25 & Loc Lot Lad s
a1
(7] At m - -
- it A4 plrvnle | '
P -—.!Gﬁ,— !'--}4‘;" <8
[ BN ey L S
Q RO STER10 AFTER CacH ¢)iip L
'; ); ;pm SEFOVEL 3% Ar1Ea o g
R SIRTY any R}
értrm« OF SPLIT(85% San ) Py
ALe fan STIAfG !
'E b e L T —y ."-.,..-.CDQ . —
@it (e BETCRT ‘}.
z;n.xrn A ’ ]
N T R Y Y S ;
SOCLICT SC008 SUmwif Laeqe su1x E

8]

|




MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 1
. EVA g | Foicvon
LMP ACTIVITIES TIME CDR ACTIVITIES 5 .;‘ E
— 6+50
Pull up ETB
= Obtain ETB from CDR T Pass ETB to LMP

Descend ladder to surface
4 Reset Far UV cam. target:
Az 230°
E1 53°

CDR INGRESS

Assist CDR ingress L Ingress LM

—

= Close hatch T

EVA TERMINATION (CONT'D)
EVA TERMINATION (CONT'D)

NOTE: DETAILED PROCEDURES FOR
FINAL EVA CLOSEOUT ARE

= PRESENTED IN THE LUMAR

SURFACE CHECKLIST

= 7+00
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3.2.2

EVA 2

The detailed timeline procedures for EVA-2 are shown on the
following vertical format pages.

The detailed sampling and related procedures during the tra-
verse are given in Sections 3.2.4 and 3.2.5 .
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GREN EVA CHECRLIST

ML VA Z

Qoraest: e
16) ECs: ltﬁ Pump - Close”

LR 10 PSS ¥O0. WM{L

£2(16) €S53 €6 Py = Own !

Olcoanect K HQ
Corneal LSS KO

. TLSY hepie

,]an ao)

[

__AmP=3

HE 2R S

——

FL55 TO UM HI0 TIANSFES

PSS Purp e CIF
Dfsezazect F145.720
Ceencet Lk HZ0
C3110) €082 LCT Fumg = Cladge

LATOD FISS KID TRANGILR

CR[16) 1CS: LG Porp - Osen

Oligcerncet th W0
Lenr g LIPS 20
155 fug = On

~

jdn dioryf

—a

0+00

0+T0

24

YOICE DATA

(1) MANDATORY. REQUIREMENT FOR DATA AT

TIME OR EVENT DESIGNATED

(2) DATA MAY BE DEFCRRED UNTIL LATECR
IN THE EVA OR DEBRIEFING

NOTE: AT START OF EVA 2

@SUN ANGLE ~ _25°
®LM SHADOW LENGTH ~ 12.5m (40ft.)
GSASTRONAUT SHADOW LENGTH ~ 3.3m (10ft.)

(1) CDR/LMP EVA WATCH START - MARK




APOLLO 16

NOMINAL TIMELINE

LUNAR SURFACE EVA 2

MARCH 1972
EVA E T Ion
LMP ACTIVITIES TIME CDR ACTIVITIES Ul T
vl 2] A
— Start EVA watch 0 Start EVA watch
(Call "MARK")
[ T 2112
= gp NOTE: detailed procedures 212
are presented in "Lunar ] =
Surface Checklist" Equipment @ | &
= T  Prep - EVA 2 Section. S|S
vl
v
= & Lad |
ol las
1
(FU R NEY
L 4 w | s
ool
[~V -
— Open hatch 0+10 EGRESS
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A2

Ix '
%l O et

ldi

D10 {W“

2. Jett bag etgcard
I Lewer (13

L33 AT (U2 Seploy)

P17, RLSKY FAR UY CAMERA
£T3 10 LEY L. MOoRsdzy

De20 TY

Ty a's A, 5, €, 08
MY - clese

2. Yerify &nt Sryik ¢n LERU

3. Clese LY Bat covers & pres

4. lcg twitch « £IT

frearss

VA 2

coR

0/72

— A2
Vi ceoo cagiu pepafse
2 Sart mateh
K Open hatzh

’0'10 (214

mp.

lay CIR art
2. Jets bag 1= C02
3, (e to (0a i
4, Yerify |

| Fecorder - OFF .

‘ ¥or 4emy (2] mae

: 03 cenfig

‘ Utility, fleodlights - OFF

017 (GREss 122
TE:  Close Match t

o2 2c 2

0+30

86

(1)

VOICE DATA

LMP - Deploy CDR PLSS Antenna
LMP - ETB CONTENTS
LMP - Confirm "GO" for 2 man EVA
LMP - Verify CB Config - ok
COR - FAR UV CAMERA Reset
MARK
Film Advance
AZ. . U L(9)<EL SISENE(79)
2 -EK - 02
COR - EMU Check ST
PRESS
CO0L
COR - DUST Brush on LCRU
COR - LRV BATT covers closed
& PRESS TIGHT
LMP - EMU Check 02
FLAGS
PRESS
COOL
COR - Deploy LMP PLSS Antenna




MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 2
EVA % Foue 1ion
LMP ACTIVITIES TIME CDR ACTIVITIES 7 E f‘l
— Hand jettison bag to CDR 0-+10 Move thru hatch
Erect CDR antenna
~ T+ Toss jettison bag to surface
(-y strut)
Hook up LEC to ETB +  Pass in LEC hook

Hand ETB to CDR

w
w
- Recorder - OFF | Lower ETB to surface 2
()
Verify - VOX Sens - MAX Descend to surface =
r - CB config St
- Utility,floodlights - OFF
= - Gain surface
EGRESS :
Move thru hatch RESET FAR UV
CAMERA
L Close hatch | Punch “reset", verify target(5)
with MCC
SR OesCenc tojsurtace + Enter new azimuth, elevation

EGRESS

Get ETB and place on LRV
Fioor pan (Left)
— 0+20 TV
CTose LRV CB's A,B,C,D & NAV
Place brush on LCRU
Close battery covers
(verify closure mated)

~ Gain Surface T

- Get out SRC 2, clamp on SRC table + [cpy SW - EXT
Align HGA —
- Open SRC 2, take out SCB 2. -+ LCRU Covers 100% OPEN
Interim stow on MESA, close TRAVERSE LOADUP

control sample.

LRV/EQUIPMENT TRAVERSE PREP

(=
(V8 )
&
[ii2ke S8 ¢ to LRV, placejon e ofi= Elace LHE HEDC on) LR ceat s
t si '
L (Teft side) ] Place 1-16mm mag Q & maps on o
Take out SCB (3 or 4) place on HTC LMP seat é
(right side) 4 Install mag L on 500mm cam s
&
- Take 2-20 bag dispensers from SCB | =
2 & place on seats =
]
~ Transfer equipment from SCB 2 to T
SCB 3 or 4
= 0+30
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CREN EVA CHECKLIST

t

—

d
N 3
I§ e $.8.7.8)[pallet) ¢

1B m‘l“.. paliet] %o

= 5 ANigh wA

covers ~ open 1001

* Mo L to 500N (S0 {n

L. teat Bag)
T map (0, IE
T g (R

+ (18 15 tadle

. Thdy MESA blaskats

| ST

2. G d11p (K3 2] w P
nss
) M-tr (L. seat] to puctet
advp COR

e

& . Clore WTC
gb.ugsn A3 UV CMERA
bt 4§ LEY FREP
10 LD mode 4w - |
2. Fes TY OO

3. KEDC B t45 ¢lap (L. seat)

s IV
4, LAY stary (decs))
S, Inttfalize RAY

S/zofe

———

T

XNro/oy EvA =

2. Leal contral serpie in S3C

3. 568 to L. WIC

FLSS AT {Cos cencr)

3 028 TRAVIRSE LCimD
Ty KETIAIGA et)te &,
2. -tag <lsp. (L. 303}

N each teat

J. From &, £¢8 to 5, SC8

WL 1L core tate
Lty dlip
l u: &35y

4, RSB 1o 8, firtes [F22 Uy
5. '-u Q (8. seat) to pag

6. Mz (A, seat) ta 2alder
0=&D Mm3s l‘.'ul”

2. up (IHCI lo CN L3S

HiC
18 cnn

J Close w1
[_fo-u PAY
TOMOC (L. sent) to RIU
2. Pan, qued 111: CRL )
e reort Lesp
& J. K {700} 1o L, seat
% |oas v reee
§ F; ey Slip (7, 1ee2)

TIoN OF BAC 14/290/11p3

"kmu

et [

ah )

&R =

(Va7

0+30
)

(1)

(1)

(2)

(1)

=5a)
22 ()

88

VOICE DATA '

CDR - 70mm Mags (D) & (1)
under seat

COR - Témm Mags (R) & (S)
under seat

LMP -~ 16mm Mag (Q) on DAC

LMP - SCB # ON HTC (goes

under seat for EVA 3)

CDR - FAR UV Reset MARK
Film Advance
AZ _(274) EL (14)

LMP - DAC "ON" MARK
f4,1/250,7fps

COR - ALIGN NAV SYSTEM
LMP - LRV READ OUTS




DATE: MARCH 1972

MISSION: APOLLO 16

EVA: 2 ,
LMP ACTIVITIES e CDR ACTIVITIES ‘T
—  oCore tubes - 1U, 1L 0430 prace 2-70mm mags D & I
02-20 bag dispensers under seat
ol-core tube cap assy Place 2-16mm mags R & S
L AL under seat
= =Y
- Put SCB 3(or 4) on R floor board + el
o O
L 1 Return ETB to table on MESA Sl
&l &
o
— Put 16mm mag Q on DAC - check - &l
DAC out (ensure green 1ight) e =
L 4 Tidy MESA blankets 212
==
) — -y 8 8
| Place maps in holder -
— PLSS LOADUP 0+40 PLSS LOADUP
Hold still l Get extra SCB (No's 5-8) from
7 pallet, place on LMP =
i J Get Core tube cap assy & place EE'_ o
Put SCB 2 on COR on LN =3
Put hammer in pocket - hold > g
P T still o
PAN RESET FAR UV CAMERA S|2
- Don CDR HEDC, move to Quad ITI 4 Punch ‘reset” verify new target S
Pan 20' off Quad III, 7' vertical (6) with MCC Ko
. Pan Cosmic Ray Experiment -t— Enter new azimuth, elevation Sl
Replace COR HEDC on L seat
- LRV PREP =+ LRY PREP
y Switch LCRU Mode - 1
e er P HEDGR& 20/ DSED | Position TV horizontal and
Put SCB 3(or 4) under R seat CCW to stop | [
oo e liny 4 Don HEDC & 20 DSBD =&
Mount LRV % =
~ As move out, turn on DAC T . 7
£4/250/1 fps Egyerup
(= 0+50 Initialize NAV System
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CREW EVA CHECKLIST

0
N

3
STATIC 4

oy R0 |

1T HmONED: WAL LS
1 TEST UPAILL SIDE  RATOVT

1 TEST DOUwILL
v Q) V

STEEFEST PART
T CN BUKH ©

IF INDULATING:
2-) JESTS IN

= STOOPOST, SOFTEST
1 1L [FOOTPAINT)

|oev PeEP]

1 pIAL
£

1 U8 % OOt WESS « 12 1N

$OR

&

| b bis|

X f0c: .
» pScarp at survey: DOSSCAY contact
AT 4 A poter (!:![l 158
> (ag oF

-2 oITLAYS
S000Trap/Stubty.15
sy electy«15
o5, Fay/8 Ray S
b H DESCRIPT
a: FALESSOIL
BI1SRPLING POMETROMETER
PAN 1 (after sesetraticns)
8: DOURLL CoRy
B SATLING PRY 2
{Padded t453-2 rochs-dense,
hard, 1)
f CONT
WOL 58-1 DRANCE DAL MAL-R
PeS TV MORIZ, OV
g ox;

VA T LD,

7

[3/z/72

RISt

[7s ws

N
\

STRTL0 4

e [ayas |

17 SERONES: : WL 7
TTEST LinILL SIMC Lo
1 05T it

HTEMAE

2 0% Mtk ) T G) V

IF UNDAATING:

2.3 TE5T5 N
I DI (TOG17RINT)

STNCPCSY, Lonasy
1 Oll
%

/2 VAL .C eond baafsd « 12° In

[(Rv |

ZATA

Erg 2

A
et

00K FOR: 3
SCarp et survey: SESJCAY contact
§[STATEON & A SLOCKY CRATLR ;%2

COL ) -II_Q"
03
S a-O( -2 OlSiLnS
oA mmzqu-ls
(L2 alciye1s

5. Fay/B.Ray-$

N LTI

o | (Fasded Bags 2 rochacdense,

hrd, igmess)
PR Cont
é L e CrAACl CACT MAG-R

105 TV sy, o
oy 1270 [eae

3:
g FALLLAOIC
BIANTLING FIMIFILTER

AN ) Lafter n‘clullms) E-‘
L5 VAL (Rl >
L H SATLUING P3N 7 A

| #r ores]

0450

&

—R /T

(1)
(1)
BEARING

VOICE DATA

HEADING Volts Bat |
BEARTHG Volts Bat 2
DISTANCE Temp Bat 1
RANGE emp Bat 2
Anp-Hr Bat 1 Temp LF mtr
Amp-Hr Bat 2 Temp RF mtr
Amps Bat | Temp kg m:r
Amps Bat 2 emp mtr
SD ROLL [PTTCH]
COMPUTED NAV HEADINGI

COR - MARK DEPART TIME
COR/LMP - AT SIGNIFICANT FEATURES

?

(0+50)

RANGE

>

’

(2)
AMPS

(2)
AMPS

——

COR/LMP - Slope (ESTIMATE)
. SPEED

COR/LMP - Siope (EST.)
SPEED

)

(1) Cap Com-- If Slope OK, Park Down Sun

for Nav up-date at station 4

(1) CDR - MARK STOP TIME (1425)
1*25 (1) WP - LRV READ OUT
HEADING Temp Bat |
- | BEARING Temp Bat 2
DISTARCE Temp LF mtr
L RANGE Temp RF mtr
Amp-Hr Bat 1 Temp LR mtr
L Amp-HR Bat 2 Temp RR mtr
SSD | ROLLL  JPTTCH]
COMPUTED NAV HEADINGI
~ (1) COR - Rpt 70mm Mag/Frame
/

1430 (1) LMP - Rpt 70mm Mag/Frame

90
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- =F.'5‘-"_v 5 ol =

foé?EvAPOtLO”IG

DATE:

e
NIS

GEOLOGY STATION 4

Readout NAV displays
Read Amp Hrs and Temps
Dismount LRV

Get 500mm cam

15 photos Trap/Stubby
15 photos Smoky
5 photos S. Ray/Baby Ray

l
'

—

GEOLOGY STATION 4

Powerdown LRV

Dismount LRV
Sw LCRU Mode - 2

Align HGA
Dust off TV, TCU, LCRU

TRAVERSE TO GEOLOGY STATION 4
TRAVERSE TO GEOLOGY STATION 4

ﬂ ¢ [een|
;, LMP  ACTIVITIES Ll COR ACTIVITIES TETel
‘|~ Depart for Sta 4 0+50 Depart for Sta 4 '
. Ride time: 35 min @ 7.3 kph 1L,
distance: 4.2 km |
i 5t

GEOLOGY STATION 4
GEOLOGY STATION 4




ed .‘I " 7
e o faare -2 -

."_,‘
Koeant
45t

2 e
~ 3

T TR

Soil Bag NO. =

in SCB

Rpt Penetrometer

INDEX

Cone

Depth




s > 3
(i " I
v

! -

93

. £ i ghe
MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 2
EVA IVITIES e
LMP ACTIVITIES TIME CDR ACTIV z i‘ §
— 1430
- Description of Site T Description of Site
S 4
~ Rake/Soil Sample 4 Rake/Soil Sample
a|a
F T ==
ol|lo
=S
— -~ < >
=|=
=1E=)
— 1+40 : :
<< | ¢
1 7y
r > >
|
: : Q1S
~ Penetrometer Tests - T Solo Sampling 3|2
Use 0.5 1'n2 cone unless e (5
- penetration < 12 inchtés. T
Then change to 0.2 in
E cone. 4
Lo 1+50




2+00




fﬁ—-----l-lllllllllllllIIIIIlIlIIllllllllllllllllllllllllllllllllr.......

MIS‘SIO'N: APOLLO 16 DATE: MARCH 1972
EVA: 2

EVA ¢ |onron

LMP ACTIVITIES CDR ACTIVITIES U T

TIME ol e

— 1+50 Panorama 1
(of penetrometer area)
| Double Core |8
Double Core
5 L,
— -t
L Panorama 2 4
(at rim of 40 M Crater)

L General Samples | General Samples
— 2+00

GEOLOGY STATION 4 (CONT'D)
GEOLOGY STATION 4 (CONT'D)

— NOTE: Collect Padded Bag samples at this stop if possible.
1 crystalline rock in each bag, stow under L Seat
L next to 500mm Camera.

= — L
o -+
— 2+10
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CREW EVA CHECKLIST VOICE DATA

COR| LN

—lo

il
1™

=%

v

—

I
M
I
el

(]
(=] b
o
—

- (2) LMP - DAC Mag change g

(1) COR - Rpt 70mm Mag/Frame
SR

(1) LMP - Rpt 70mm Mag/Frame | f}fpj

2+20

(1) LMP - MARK DAC ON : it
- (1) CDR - LRV Heading . o]

= Torque Gyro
{1) CDR - MARK DEPART TIME




~ MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 2
EVA § [
LMP ACTIVITIES TIME CDR ACTIVITIES A
A
o 2+10
5|z
L AL ==
3|3
— b e <
=|=
= K=
— -4 — ;:
2|z
— =
- T 2|2
s| s
Change DAC mag - Mag R T
— 2+20
Verify all tools stowed
v ' LCRU Mode Sw - 1
k gount LRy 1 Position TV Horizontal, CCW
Turn on DAC - £8/250/1 fps Ment 8l peceb SR
Go to Station 5 Go to Station 5 =
P distance: 0.8 km T S
===
— 1 = | =
=)=
—l |
JL —o| o
- == | =
= L |
| L) | OO
p— L3 | L
= - =
=S| &
- -+ =l = | =
GEOLOGY STATION 5 GEOLOGY STATION 5 _E.
DAC OFF =
| Readout NAV displays 2430 Power down LRV 1
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TR ——

CREW EVA CHECKLIST VOICE DATA
2+30
HEADING Temp Bat 1
BEARING lemp Bat £
P DISTANCE | Temp LF mtr
RANGE Temp RF mtr
& Amp-Hr Bat | Temp LR mtr
T e | fmp-HR Bat 2 Temp RR mtr
nio.s fasena | § L
LRY=180*
e OFF
cor W N
RE w2 DIZRAYS e
WA PAY ¢
s [ 1] - Y
- Corerve "ms:.:.’-x: meunqollu W
¢ chisges ot contice o
DY T b -
2L oS Tr weRl2, cou
BAC On 3 =
TE7T50/ 115
2+40
STATION & ~’ F

STOAT MOUNTAIN 140
13070.0 E15TAM] =
LRv=125°

LmP—po|
s

CAL OFF
cns |
Kc 5.2 OTSMAYS
HZA PAY
w31 —
38: SIS

Oterve tesraces 1 bedesch freqol iy

| ——
thanges at ¢entace

*

S FRAMD CONT —

el MO0 S

b ———

FO5 1V MR, Cow

3/0/7T Eyh =

DAL O
7750/ 11psy

2+50
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R R Uy

MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 2

TASK
Fcon

L (35
M o
P A

EVA

LMP ACTIVITIES TIME

CDR ACTIVITIES

o Cw ™oy

| Read Amp Hrs and Temps
Dismount LRV 280 Dismount LRY

Sw LCRU Mode - 2
Align HGA
= T Dust off TV, TCU, LCRU

~ Panorama +

- General Sampling T General Sampling

GEOLOGY STATION 5
GEOLOGY STATION 5

L 2450
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CREN EVA CHECKLIST

LY +

-

‘...'_“'\ »o ! -
1 .Z',"" ald .h h 'J’ '!f;

CDR/LMP - EMU Check
COR| LMP

|02
FLAGS

PRESS
COOL

COR - Rpt 70mm Mag/Frame

L R (e e

. [
Ty

)
-

1 ';

- '*
T ol

N
i~

-

A= L
o '- ¢ -
..,‘\Nn L O

\I

s er-se

”“ ‘o ;‘"‘




MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 2
: TALK

LMP ACTIVITIES EVA CDR ACTIVITIES [
| TIME 04 R

L 2+50
L 1 sla
|
‘ SlS
O
F F 5(3
==
15 4 < | <
o |5
ol e
— 3"'00 S §
213

Verify all tools stowed

Mount LRV

DAC on - f8/250/1 fps

Go to Sta. 6

-4

3+10

101

Sw LCRU Mode - 1
Position TV horizontal & CCW
Mount & power up LRV

Go to Sta. 6

A




—— o — e e ——— e T

CREN EVA CHECKLIST VOICE DATA
3+10

= Slw) -~ (1) CDR - MARK STOP TIME (3+12)
N o o s 0 || (1) LMP - MARK DAC OFF
Q| 1o [ | L (1) LMP - LRV READOUT

BiC 0f7 HEADING Temp Bat 1

o REeser Mo | L BEARING Temp Bat 2
N I R | DISTANCE Temp LT _mitr
™ P cont | .RAHGE“"*,mj | Temp Rf mtr
)| e s | T Amp-lir Bat 1| {Temp LR mtr
; AL DL, i Amp-1iR Bat 2 Temp RR mtr
[; %gntn \lv F

=3
3+20
—
SPstarion 6
OO OF STONf MY -
M0, ¢ ('m"zg.%‘k‘ 5 40—
LivelEu™ -
DL cfr
cox e
kK su-2 [T
A FAN
ousT ~
15: SAPLING
TRR Lot
[
PUS BY MO, COW | &5
AL 0 (=]
FEFISE N 1ps |
b L
q
COR | LHP
L i () 210008 | By | 8o
FLAGS =)
PRESS 1
m CO0OL

— (1) CDR/LMP - EMU Check
3+30

102
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A
=il

s 3,:,:,"{.3:‘;3"_.. PNt e Ak
M@Sl{QNf’L’AEQL_Iioy‘;lq
EVATZNTT

e B L2
.

J

DATE: MARCH

&
7

e
J'e

ﬂ.“

a"‘
- w

e

o

=i

LMP. ACTIVITIES

EVA
TIME

CDR ACTIVITIES

= v !

REL

‘;;.

T .
| -
| RS

i el n

3+10 Hele
=
Distance - 0.4 km = Bdd bl |
- T =
GEOLOGY STATION 6 GEOLOGY STATION 6 B
DAC OFF Pover down LRY =i
. Readout LRV Displays Dismount LRY
Dismount LRY T Sw LCRU - Mode 2
- Panorama SL I,
Dust TV, TCU, LCRU
' General Sampling General Sampling
O e
- = | =
A b
- - z ::t-
ol 7
-—d | =4
H
: { B3
3+30




oy

- CREN EVA CHECKLIST

BLED

STATION 2
I/ |

—CDR-

(3/20/722 Evp 2

M

N

LOOC FOR:
‘: ;un‘ | SV |
2 ATION 7
NEAR STUBEY @15
DAL OFF

6 Uls

o=
WTC 5u-2
WA

st
3: DESCRIFT

| T L6 SUCLING (£3)
Note any ¢ifferences beteren
Cayley & Descartes and any flow o8
o . side of Stutby
~N

. FRANT COMT
3| oo el
3 R TV ORIz, co

DAL
Vi T fd BN

STATION 7
25/0.4] 006131 |

LI/

¢

(]
$
Q
N
§l
00K 108
nol scary 001 ¥
Y rariony 2 ;
g-‘— NLAR 5Te08r 305 e
DAL COFF
w ~—
% w2 Ermm
sy %
IV LR S00u5 sty -20
w . -
_l/: SUFLING (28) A

l: "i g'lﬂnlncu Letucen
iy ley Scartes 4cd f
« 31de of Stutly S
A cony
20 )
PO% 1Y Hoas2, cod
o

3+30

(1)
(1)

(1)
(1)

_ S
VOICE DATA T
i
CDR -~ Rpt 70mm Mag/Frame
LMP - Rpt 70mm Mag/Frame
LMP - Rpt DAC ON
CDR - MARK DEPART TIME (34+32)
CDR - MARK STOP TIME — (3+36)
LMP - Rpt DAC OFF
LMP - LRV Readout
HEADING Temp Bat |
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RF mtr
Anp-Hr Bat | Temp LR mtr
Amp-HR Bat 2 Temp RR mtr

(1)

COR - Rpt 70mm Mag/Frame

it

R (1) LMP - Rpt 70mm Mag/Frame

3+50
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/




MISSION: APOLLO 16
EVA: 2

DATE: MARCH 1972 |

LMP ACTIVITIES

EVA
TIME

— Verify tools stowed

| Mount LRV

DAC ON - £8/250/1 fps
Go to Station 7

GEOLOGY STATION 7

DAC OFF

Readout LRV Displays

[~ (NAV, Amp Hr and Temps)
Dismount LRV

Panorama

Get 500mm camera -

— 20 photos - Stubby
15 photos - Smoky

— General Sampling
(from BB Crater)

Verify all tools stowed

Mount LRV

-

3+30 Sw LCRU Mode - ]

Mount & power up LRV
Go to Station 7

Distance - 0.4 km

_GEQLOGY STATION 7

CDR ACTIVITIES

€= Cm oy

L Position TV horizontal and CCW

TRAV. TO STAT. 7
TRAY. TO STAT. 7

Power down LRV
Dismount LRV
Sw LCRU Mode - 2

Align HGA
Dust TV, TCU, LCRU

Description

3+40

- General Sampling

—

Sw LCRU Mode - 1

3+50
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T

GEOLOGY STATION 7
GEOLOGY STATION 7




- = & 4
!)

T

T

WL M)
P05 0¥ HORIZ, Lo

~ STt a
e .8 o | A
INE a2 ,
1% - t
g
%
ey
0
3
Q0K FOR: 5
S/CAY coatact N
$ Ray ejecta
ATION 8 BLOCK RAY/MRECK 160 —
s S. RAY RAY .\'1‘
DAC OFF b
R -
R $u-2 TSPLATS ~0
N 3\“ PAX =
<) DESCAIPT
g DOVELE 003
8 RAKE/SDIL
Tu (aaay fron bowlders)
R0 BOWLDER (SEE EDD)
A fi6: SPLING
5 FRAME COUNT
8 oL Se-1
W | POS TV IOAIZ, Co
)
~ STATICN 8 Ry
o xeps [ oiwzs Ry
B . L [ ] §-
N
3
L
N
)
JLOX FOA:
W’} eDLS/CAY comtact ;
1) o5 Riy ejecta )
O JETATION & BLOCK RPAY/WIICK (60 fo
v $. BAY RAY W
flc ofFf =
i - S b2
Y
Nl 7t 9
oSt
Y BF DCSLRIPY
N T COUSLE CORE
£ RAXT /501U L
(away from Boulders)
20! BOULDER (SEC 8OLLD)
2162 SSPLING
3 FRAME CONT
-

350

T

4410

106

(1)

VOICE DATA f G

LMP - Rpt DAC ON

(1) CDR - MARK DEPART TIME (3+52)?

(1) Cap Com-- Park LRV Heading Down Sun

(1)
(1)
(1)

(1)

for Nav up-date at station 8

CDR - MARK STOP TIME (3+56)
LMP - Rpt - DAC OFF
LMP - LRV Readout

HEADING Temp Bat |

BEARING Temp Bat 2

DISTANCE Temp LF mtr

RANGE Temp RF mtr

Amp-Hr Bat | Temp LR mtr
Amp-HR Bat 2 Temp RR mtr

SSD| [ROCL] _ JPITCH]

COMPUTED NAV _HEADING]

COR/LMP - Core tubes

upper

lower



'—~— =3

MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 2
EV . o li7ueionl
LMP ACTIVITIES A CDR ACTIVITIES o )
TIME : vil iRl
— 3+50 Position TV horizontal & CCW
DAC ON - £8/250/1 fps Mount & power up LRV L
i Go to STATION 8 Go to STATION 8 E ol
D. o . E '-: ,—.
istance - 0.6 km = <
- - = | N
SEE
= 3 b E Lolls
i e ==k
GEOLOGY STATION 8 GEOLOGY STATION 8 E
- + =
DAC off Power down LRY = j
_ Readout LRV Displays | Dismount LRV B
Dismount LRV Sw LCRU Mode - 2
DO e -+ Dust TV, TCU, LCRU
Description of Site Description of Site
- 4+00
- Double Core T Double Core SO e
5|5
- - — |—=
s e
w) |
= - -
218
2|2
— —— e w |l
(4 ) [ &)
> 4+10
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RN e G e e AN

- MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 2
EVA ¢ |7
LMP ACTIVITIES TIME CDR ACTIVITIES :: .b-
— Rake/Soil A 4+10 Rake/Soil
(away from boulders)
e —L—-
— Boulder Protocol -+ Boulder Protocol =z
—|E
= - L (el B* 9
S|E
= 4+20 E E
(Vo ¥l 74
— e > >-'
S|
-t | —
L + g E
= A
L 4+30




e ]
CREW EVA CHECKLIST VOICE DATA

4+30

4+50
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e

'MISSION: APOLLO 16 DATE: MARCH 1972
EVA: - Y lirasx
EVA : S | Fune o
LMP ACTIVITIES TIVE CDR ACTIVITIES i
= 4+30
L i
a5
~ Sampling -~ Sampling 2|2
S|8
L Sk
= | =
<C
= 4+40 = E
>~ | >
9|
i ' S|S
o2
L0 N
4+50

111




CREW EVA' CHECKLIST

|EZT |

SURFACL SOPLES
SNIELD FROM LN

| ()
aln
)

T 2 1

AT WA M
Pt (1A Sl T3

ATIR 2 PUALE Grgy

ASUN STEREO AFTER, DNSU2I, LOC

DO SKIM 3, XSUN AFTER. wInck
AREA D0 ST0OF &, x5UN AFTIA

3/to /73

% e s
cary 2.6 |
aPristiee aree

Sation s

12: SRIALE el
Csve

27 L7 T
§
E

YACANT LOT :75

LRysT
- m“

- n {]
oA LArS
DSt

(SIAGLL cose)
lw’ oy

PQSTVDOH! o

. | ol pus

|sTAag |

SURFALL SR0PLES
SALELD FRoH LY

s

l' J mm
) oy

3 4 3 1

s - L ]
AT v ek
iy

FETER 2 PMALE aorty

2SN ITIREQ AFTLA, s, LoC

00 SelM 3, 19 AFTER, WIDIN
ARER OO SCOOF &, ISUN AFIIR

Vio/r L Evp 2  LP-/6

§ ePristine area

(3heis _EvA =

LOCx FCa:

okl scarp Pls2t |

SIATiON 5
YACANT LOT 325

om0 [oisps T ——
Ve

o= ue
AL %2 CIseears
A LN
sy
12: YEFNL NS
i

[ H
(2InG@E CoRt)
PRI COXT

MOOL 541
POSTTY MORLT, COM

.| etous|

4+50

—

-

—

5400

5+10

112

VOICE DATA

(1) CDR/LMP - EMU Check
CDR| LMP

|02

| FLAGS
PRESS
COOL

(1) COR - Rpt 70mm mag/frame

— ——— -

(1) LMP - Rpt 70mm mag/frame

e

(1) COR - LRY Heading
- Torque Gyro
(1) CDR - MARK DEPART TIME (4+56)

(1) CDR - MARK STOP TIME _ (4+59)
(1) LMP - LRY Readout

(1) CDR/LMP - Core tube

(1) LMP - Rpt CSVC IN (CDR) Bag

—
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MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 2
EVA A |
LMP ACTIVITIES CDR ACTIVITIES e
TIME o w6
= 4+50
SE
F T |
= | 2=
518
o |
L Il zls
Verify tools secured = =
= | =
= o = v | v
Mount LRV Sw LCRU Mode - 1 s 8-
— -~ Pos TV horiz., CCH & | &
Mount LRV & power up
Go to STATION 9 Go to STATION 9 o |
£ L | S
Vv
Distance - 0.45 km ole
GEOLOGY STATION 9 GEQLOGY STATION 9 EE
S -
Readout LRV Displays Powerdown LRV
| Dismount LRV g+po Dismount LRY
Panorama Sw LCRU Mode - 2
i 4 Align HGA
Ready single core Dust TV, TCU, LCRU
~ Single Core T Single Core
= +
| M|
s
5 2l nlwv
>= | >~
(LR NG
oo
= - ==
OO
LEW N Y]
(4o N 5
- Put core in CSYC + Put core in CSVC
- CSVC in CDR SCB 4
| 5+10




Y Em— - e N,

'CREN EVA CHECKLIST. VOICE DATA

5+10

(2) CDR/LMP - Surface samplers

in SCB
—
E Bag Skim Sample
- NO'S Scoop Sample
5+20
F (1) CDR - Rpt 70mm Mag/Frame
NG

(1) LMP - Rpt 70mm Mag/Frame
= e,
| (1) CDR - MARK DEPART TIME (5+24)

~ (1) CDR/LMP - AT Significant Features

L Bearing ’ ; )
"

P Range , ) )
5+40

114
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MISSION: APOLLO 16
EVA: 2

DATE: MARCH 1972

LMP ACTIVITIES

EVA
TIME COR ACTIVITIES

)
(4
’
u
1
Y

TAe

L
M
”

Fim 1

—

— Surface Samplers

#1 - Beta cloth

2 2 - Velvet

Skim Sample

Scoop Sample

Verify tools stowed

Mount LRV

G0 TO STATIO!

{ 10

(near ALSEP)

2.6 Km

5+10 Surface Samplers

—+

Sw LCRU Mode - 1
T Pos TV horiz., CCW
Mount LRV & power up

GO TO STATION 10
(near ALSEP)

i)
L ¢

5+40

115

GEOLOGY STATION 9 (CONT'D)

GEOLOGY STATION Q {(CNOANT'NY

TRAVERSE TO STATION 10

|

TRAVERSE TO STATION 10




CREW EVA CHECKLIST

|s7A 9 |

STATION 10 -« SOIL METH,

A 2 cor-ig)

TROKN 20° OFF SUNUINS
BWaXed N L’
wser )‘\gg"" %75
ST . <
Fao® ou,
7 A %f Y

1 3 zC‘)u

o
2 moro postTion
Y CORE PLNETROFETER TEST
o PUATE PERETROMETER TEST

Zo/72

t‘nmm 10
iw' BETW, ALSEP & L 13}
o e
3 R v OTDAYS
A
ousT
8: DOUSLE COaf
N| s:TrROMGH PENCTRONMITER
15:TREXCH SUFLES 0.8 0oz
< (Im). Frotos 0,7 tone
- 1.2,3) FLATES LAST  fo
n
g T
BAZK TO LM FOR CLOSE
:
3
W] MCCE Su-1
fanr it st RN

STATION 10 -« SOIL »ECH,

IRENCH 0 C”’ SL‘QHII

152 X 2
\G?,

> proro post H’.n
Y CORE PEMTTRITIER TES
ole PLATE PIRLIZOMETER TCST

Siealis 674 =

[STAT1EM 10
¥ OBLTW, ALSE? & LM :0)
e ve
5 ({2 ¥ 314
P
oust
: COUELD CO3E
£ TRINCH PENETROMETER
15 TRENCH SIMPLES 0.5 CCAE
(122}, Pretes €.2 Cont
1.2,3) PLATES LAST  fo
PAN

FRAST COUNT
BALE 70 LK TR CLOsE

-1
mmjl ML L

5+40

VOICE DATA -

CDR - MARK STOP TIME
LMP - LRV Readout

HEADING Temp Bat 1
BEARING Temp Bat 2
- DISTANCE Temp LF mtr
RANGE Temp RF mtr
B Anp-Hr Bat | Temp LR mtr
Amp-HR Bat 2 Temp RR mtr
5+50
(1) CDR/LMP - EMU Check[CDR] LMP
02
FLAGS
E PRESS
CooL
= (1) CDR/LMP - Core tubes
. Upper
lower
- (1) LMP - Rpt Penetrometer TEST 1
L INDEX 3
Cones -
r Depth >

6+00
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MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 2
EVA ¢ [rtwe:
LMP ACTIVITIES CDOR ACTIVITIES Ul oy
TIME !
— 5+40
L. AL

GEOLOGY STATION 10

Readout LRV Displays
Dismount LRV

Get double core ready

Double Core

Penetrometer Tests

Use 0.5 in2 cone*
Do test around core hole

* If penetration less tha
12 in, change to 0.2 in
cone for further tests.

2

TRAVERSE TO STATION 10 (CONT'D )=

TDAVEDCOE T CTATYNAMM YA 1 Aesies s s v

GEOLOGY STATION 10

Power down LRY

-+ Dismount LRV

Sw LCRU Mode - 3
Align HGA

Dust TV, TCU, LCRU

Double Core

GEOLOGY STATION 10
GEOLOGY STATION 10

T Dig Soil Mechanics
Trench

6+00
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W EVA CHECKLIST VOICE DATA

Depth _

e (1) LMP - TEST 4 »
_;._, T ety = = INDEX : I =
| o B : » : L : :
2 | Depth 2% A A

: = "Wl A
E o .
' -
ol . .'-‘;'—.
3=t

. e

6+10 ~:{
' ' (1) LMP - Plate Test 1 & 2 v

| Index : 1
Depth , K

'y ;
¥ F Index ; M=
Depth < 4

_ . L
(1) CDR/LMP EMU Check [C R| LMP| Ai'ﬁ
SomEmmmE

(1) COR - Rpt 70mm Mag/Frame




MISSION: APOLLO 16
EVA: 2

DATE: MARCH

LMP ACTIVITIES

EVA
TIME

CDR ACTIVITIES

—

- (change to 0.2 in

2
cone if required)

Perform second test near core
hole

Perform 3rd test 50 ft. away
toward ALSEP site

Perform 4th test 50 ft. closer
to ALSEP

Perform final cone test near
drill core site

Return to LRV

Change to plate

"Fail Wall" plate test at trench

Plate test at core site

Secure penetrometer

Verify all tools recured

Mount LRV

6+00

6+10

6+20

19

Take samples from soil
mechanics trench - from
bottom, sides, discontinuities

Panorama

Sw LCRU Mode - 1
Position TV horiz., CCW
Mount & power up LRV

GEOLOGY STATION 10 (CONT'D)

GEOLOGY STATION 10 (CONT'D)




CREW EVA' CHECKLIST

mz

QPN RY MR Dy
. [] SA: H351* In sun
o418 YOC aw - OFF

6923 RISEY FAR LY CAMIRA

M6 veaw
. Lo+ footpad
N 2, Discard core cap 4i1p
J. Tongs to HIC
‘l 4. Kereer f0 L. seat
5. Stow L@ ANT
6, LMW unload COR

9 PACK (T8 (COR OR L@
. table) 2 flgor-
boa

™

[

1

2. Plice 12 10

2+HEDC W/eagy

2-KEDC 2ags

B
mg from 5008 (restow
SO0 under seat)

1-m29 from DAC

1=3¢8 raps

2-padded bags (KTL)

OAC 22t to sun

E+33 DU QLEAGY

- Ulean TR's § stow ants
2, trush 1o LCRY

+&) LR¥, LCRU CONFICUAS
F power « WF
2. LCAU blunkets 1007 ogen

Sirty), dust LCay

J. Ozen LAY Bat covers [dvit If

N2o/o1T Eog 2 coR.z

R 2 CDR-2O

-

20

A 2

)

6420 LRV Py DWX
To Sradout Lav ¢lsplays

(22 TV
T, Switeh LCRY « 3
2. Allga HIX
3. Dust GCiA 3 LCaw

FLALE MIOC § PAG DIS? ON | .
JAT 5

Lrob-

(FRw

EVe 2

6926 LNLCAD PL5S
17 W Unloas 2
2. %8 (<0R) to L. HIC
J. Tengs to KTC
L. Btow COR ANT

(429 PACK SRC 2
) T SH from LNIC tg S50 2

LP-2e

fae/22 Evig 2

CAERR

& Jead S0

Ge34 PACE (TR [CO2 02 L)2)
- TUOTETwabTe) to L. flrbrd
2, Place In €718

2-HECC W/rags
Z-HEOC rags
2-DAC mags
1-mag from SOOMM {restow
SO0MM under seat)
T-e49 from DAC
Irset maps

CAL bat to sun

LARGE ROCKS ’U‘l! 10 SCB
(R

38 Ty CLEANES
L) s b stow anyy

ol

2-padded Bags (L. seat bag

(Wzeloy &vi 2z

=2z

—

6+30

|

6+40

120

(1)

VOICE DATA

S*20 (1). CODR - MARK STOP TIME (6+21)
(1) LMP - LRV Readout

HEADING Temp Bat 1
BEARING Temp Bat 2
[ DISTANCE Temp LF mtr
RANGE Temp RF mtr
Amp-Hr Bat 1 Temp LR mtr
Amp-HR Bat 2 Temp RR mtr
Amps Bat 1 Volts Bat |
Amps Bat 2 Volts Bat 2

CDR - MARK UV CAM Reset

Film Advance
AZESDNE (13 1:0) R E(E IR (156)

ETB CONTENTS

@2 - 70mm CAM w/mag
©2 - 70mm mags

@2 - 16mm mags

@ 500mm cam mag

@ 16mm cam mag

® Maps

LU (D) s (AT

(C), ____(H
(Q) >SS (S)
(L)
(R)



Ry 0

MISSION: AROLLO 16 DATE: MARCH 1972
EVA: 2 =2 N
‘ EVA | ¢ | Eincron]
LMP ACTIVITIES CDR ACTIVITIES o oron e |
TIME | J[E[ G
— ARRIVE AT LM 6+20 ARRIVE AT LM
Readout all LRV Displays Park LRV at MESA in sun x sun
S 32 T  (heading 351°)
RaSEounEERY Power down LRV (+ 15 VDC S -
=TV ‘ T OFF)
Switch LCRU Mode - 3 Dismount LRV
" Alion HGA RESET FAR UV CAMERA
. Dust TV, TCU, LCRU 4 Punch "reset", verify target
(7) with MccC
— Put HEDC on L seat =r Enter new azimuth, elevation
~ UNLOAD PLSS -+ UNLOAD PLSS
| Hold Still | Take SCB off LMP, place on +Z
[ foot pad
L 1 Throw away core cap dispenser
Stow core rammer on HTC
= | =
- +  Put hammer, tongs on HTC § §
| Take SCB 2 off CDR, put on HTC Stow LMP antenna 3|8
— Put tongs on HTC 6+30 Hold Still o|o
Stow CDR antenna | =
- Ll ey
PACK SRC 2 PACK ETB
- Get SCB 2 from HTC 4+ Bring ETB to L floor board
Place SCB pouches up in SRC 2 Place in ETB:
2 - HEDC's (with mags)
~ Remove skirt & seal protector 1 2 - 70mm mags
2 - 16mm mags
- Close & seal SRC 2 + 2 - Padded Bags
1 - mag from 500mm cam
__ Place SRC 2 by ladder on pad | restow cam under seat
1 Take ETB to R floor board
- Pack:
Put any large rocks collected 1 - mag from DAC - turn
- during EVA 2 on +Z pad T DAC battery to sun
1 - set of maps
" EMU_CLEANUP T EMmu cLEANUP
8 4+ Get brush off LCRU -
Clean EMU's clean EMU's
= 6+40

121
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 CREW EVA CHECKLIST

LY O A B, CAD
open

2 TRA
P'ﬁﬁ. o atoad
3 2! $x¢ ttaste) to 'S |
3. TRt VS :
4, Discard pallet 2 tuv)
Ml s oy cvems
I|§A INGRESS g TR
FILLET m! - &sﬂffxu oR
= LS — TOUCH BRECCIA
i v - uu-\
11«40 I——o’
7' XS STERLO AFTER FILLET
7' XSUN & CLOSE- L2 AFTER CHIP

REF-SOIL - STO PROCEILRCS

{STERER)

=

CET OHLP FROM EACH LAYER
Ind OﬂP FRON BLSY Uﬂi (O‘I’NER

S10C ]
1F %0 LMU‘S OIIP BOTH EXDS

TIERY AL UiT (>38]

LINE STERLO

|3/2¢/73 Svp T CoRx
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[sun 5|

M

D(® 1385 .
gn mm?ﬁm xe) ©
L
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3 rORC STk os 4 Loc serg

1P I y’l 'llln

- Yiln b u'!

BRl

ir-—s

KvA Z

&

aﬂ.uuc-/

CLOSE-LP STERL0 AFTER EACH CMIP
STISE0 BEFOAE, 7' AFTER $01($

L ”l:;-

4

-u (0% ADSACTRT ELOCS)
W« HY OF SFLIT(45% SO )
REF

) $1E5E0
T Ty O D Q:D‘EI
o1t @ BErose !

S/40/2»

- SKiM Sl
COLL((T SCO0P SAMPLE INDER SKIM

M) 6442 TRANSFIR {Lry, LCRY
o\ T Pallet 2 (MESt) to table
\“ 3. LI can (FESR) to pallet 3
3. Report 2 LIDM cans greea S
| @ paties 2 2o 408 b4
- S. 2 SC8's (oI fcatpad) to A/
6. Ingress
N & 45 a‘-w FALLET 2 A 7ASS OUT TO
< LLDIA TIPS
3| evss ctese s || pricr sm TR ¢ cn
¢ TOUCH 8R A
6455 REFRESS Loual DI arcct
wosn
R" ] e \_,_
N ; L T
T* ISUN STERIO ASTER FILLLT
7' ASUX B CLOSE- UP AFTER OH[P

)
AFF 3001 < STh PECCEDURTS $SIENER)

t-m.zv

I_Evﬁ 3 I

BOU OER TIPS
z?n saxv"'(("’TElTnz)
/

(T

CIANT TUA TR (V38T

FLECHT LINE STERLD
GLT CHIP FROM [ACH LAYER
iad Oﬂ' FROM BESY LM[R (OTHER

Ir
IF %0 LAI[-(S CHiP &OTH I’l’)“iuﬂ J

;ml;tm s:mo !UO’[ TOUCHING

—r—

O o A o Ly

a5 ot

cw'.t-v STIRED AFTER [ACH CHIP
’IQ JIFCRE, 74 AFTER OIS

STERIO's, 05 & LOC SOTS

m

. -
Tloe
——c E

G lu.;"

o=

- mmxunr ELLCES
Villn < FI of spr1v(es® s ’)

L
P O

= SEIN SoLE
CoLLeT m SAPLL UNCER SKIN

STERED
T A CDQ
' 1

lyg[n EvAd 2

VOICE DATA

6+40

1

(1) LMP - Rpt PLSS LiOH CANS

PINS (Green)
~ (2) CDR - Batt Covers - Open
(1) CDR - Rpt LRV CB's A,B,C&D - OPE

- ITEMS Transferred to A/S

® SCB (6)
[ ® pallet No. 2 W/ECS LiOH CAN
L ® ETB

© SRC

6+50

| (2) CDR - Rpt Pallet N® 2 Jettison
5

COR - Mart UV CAM Reset
Film Advance
AZ (137),

EL (39)

(1) LMP - Report hatch closed

(1)

CDR - Report cabin repress

7+00 (END EVA 2)

122



24 g == = e _—*“ — O N

'MISSION: APOLLO 16 DATE; MARCH 1972
EVA; 2 S AN
" ;fuﬂ.r,
LMP ACTIVITIES EVA CDR ACTIVITIES O =izi
- TIME Bl
— 6+40 =
| TRANSFER 1 LRV, LCRU CONFIGURE =
Unstow Pallet 2 from MESA to o
table Turn off LCRU 4l
= z A - - :
L;,g*]*]ggnz(‘" MESA) - place in Verify LCRU blankets open 100% 2
(=)
- Report status of green pressure T 0 LRV b e d =]
Iotcstore o oS IO Eare™® | O0en L battery covers (e || S
= <1 Ly =
Take Pallet 2 up ladder LR =
b LRV CB's A,B,C,D - OPEN s
SREniatchis TRANSFER
= put Pallet 2 inside -4 TigeLEEB to foot pad, or attach
— Return to surface 1
~ Get SCB from foot pad (+Z) -4
| Take SCB to ascent stage 1 Take SRC to ascent stage, pass
INGRESS into cabin =
— Receive & stow SRC 6+50 Return to surface, (or hand up | |E|E
Strip Pallet 2 - ETB) Get ETB. Climb ladder ==
LiOH cans (3) ==
= Food parcels T , E“: &
PLSS batteries Pass in ETB ==
~ Receive & stow ETB T Receive Pallet 2, return to = EE
i

. Discard P
Pass out Pallet 2 surface. Discard Pallet 2

RESET FAR UV CAMERA

Punch "reset”, verify target
(8) with MCC

o T~ Enter new azimuth, elevation
Climb ladder

INGRESS

Close hatch
REPRESS

— 7+00

123



EVA-3

The detailed timeline p
following vertical format

Th

TSN SNl
Yol ) '.'-;‘u') ."‘ .—-"
.‘:._I’I wid T L. °

"
'




VOICE DATA

7l ,,@ﬁ DA'I?A MAY BE. DEI_iER

HE EVA OR DEBRIEFING
@ A’éﬂ“‘l\ 'rt-rﬂﬁ.w

_ NOTE: AT START OF EVA 3

r?

@ SUN ANGLE ~ 37°
i | ©LM SHADOW ~ 7.9m (25 ft. )
e . | © ASTRONAUT SHADOW LENGTH ~ 2m

i

T

5,




© 0+00 Start EVA Watch
- (Call "MARK")

NOTE: detailed procedures
are presented in "Lupar
Surface Checklist" Equipment

Prep-EVA 3 Section

s ol i e
ERATIONS
AL S NDED AT T ONCH e |

=

7
~ PRE-EGRES!

1L AT =
e e R L
! 3 = - : :-—;.‘::.. )

B R = DRRST

A




N

.';.?

REW EVA CHECKLIST

C

-
- .

e

WA 2
rtwatch (call mark)

(L% depley)
~ discard

« |anatm|

O+ 26 }1_
3 C:“: LRY bat covers & pres
t
2. Align HGA
J. LAY covers - open 1001
4. LRY:CR's = bus A, B, C, D
A Y = clote

J0429 TRAVERSE L0222 ({0 0% L)
- ™

R, Seat .
LU REDC (filter on)
Mg R
Paps

L. Sest
Pag L ta SOOMM (S00MM n

L. sest dug)
J-mags (F X0

rEss|

|EG

Fmags (5, TV
COR NEDC

Lvd 3 cp.2d

B/3e/72

YA J

O+H00 CAS[X DEPRESS
tart watc
Open Rateh

0+10 PIEP

T. Deploy COR ANT

2. Jett Bag to COR

J. ETE to

4. Yerify (v
Recorder - OFF |
Yox seat (2)7- wax
CB conflg
UL111ty, flocdlight = OFF

0417 ECRESS
NITL: Close Match

N PLSS MrT (COR DEMOY)

2% EuAi3 INP-2AY

[0 ava

421 TRAYERSE LOAZUP (COR of L)
. o4

K Seat
L% HEDC (f11ter on)
Mg R

Kazs
L. St
s Mg L to 500M4 (S00M4 1n
L. 1eat tag)
J-sagt (F.KM
J-mags (5,10

COR MOC
. Mg R (R, seat) to CAC
. Maps Lo Balder
SC8 (R, seat bag) to L, MT
. ETB to table
Uastow BIg rock Bag(R.MESA
« Tidy MESA blankets
« Big rock beg Lo HIiC

|

;

m}’-:a

Ve 3

0+10

0+30

127

(1)

(2)

(1)
(1)

(1)

(1)
(1)

LMP

LMP

LMP
CDR

LMP

CDR

VOICE DATA

Deb]qy CDR PLSS'Antenna
ETB' Contents

Confirm "GO* for 2 man EVA

EMU Check

02

FLAGS

PRESS

COOL 'E%%Gs
EMU' Check PRESS

COOL

Far UV Cam Reset
MARK

FILM ADVANCE
AZ (198), EL. (38)

BATT TEMP

LCRU BATT (FROM MESA)
UNDER LEFT SEAT

LRV BATT COVERS CLOSED
& PRESS TIGHT

MAG (L) ON 500MM

70MM MAGS (F), (K), (M:
UNDER SEAT
16MM MAGS (S), (1), (U

UNDER SEAT
16MM MAG (R) ON DAC



128

MISSION: APOLLD 16 DATE: MARCH 1972
EVA: 3
5 [ rasx
£ | runicrion
LMP ACTIVITIES EVA CDR ACTIVITIES Y M
TIME Al w| o
— Deploy CDR antenna 0+10 move thru hatch
Hand jettison bag to CDR 4+ Toss jettison bag to surface
(-y strut)
Hook up LEC to ETB + Pass in LEC hooks
Hand ETB to COR Lower ETB to surface
Recorder - OFF T ; i ; %
escend to surface
Verify - VOX Sens - MAX Al5 &
- (B Config =
- Utility, flood lights-OFF Gain Surface
EGRESS -+ RESET FAR UV CAMERA
Move thru hatch Punch "reset”, verify target
Close hatch 1 with MCC .
Enter new azimuth, elevation
Descend to surface 3k
Read battery temp labels A
1] =
0+20 Got new battery from MESA for =
Gain Surface 1 LCRU
ETB UNPACK
Get ETB and p]ace on L floor Place LCRU Batt under L Seat
pan LRY - L o
Place LMP HEDC, 1-16 (R) LOR Hode v ST &
m:;i R 52T I Cl?ggtLRV battery covers - press §
Open LCRU covers - 100% | e
T Push in LRV CB's - bus A,B,C,D = =2
Install mag L on 500 mm cam, (Verify NAV closed) o
res tow | =
e o | o=
(U s |
Place 3-70 mm mags (F,K,M) & 3-16 g
mm mags (S,T,U) under seat L Verify Dust Brush on LCRU =
Place 16 mn mag (R) on DAC E
Place CDR HEDC on seat T Put maps in Holder &
-
o
Return ETB to SRC table + Get SCB out from under seat - >
lay out 2-20 bag dispensers
. d & core tube cap assy.
Unstow Big Rock Bag B
0+30



CREN EVA CHECKLIST

0+30

Lo /7T

o Mg RO(R. seat ) to OAC

« ET8 1o tadie

Lo ol et adad

« Tidy MESA dlaniets
. Big rock dug to pallet

35 F&S LoAOuP
S 'Lis',.'l (pallet) to

Z. Cap disp (SC8 KTC) -to LW
ngs p(

3. 2 bag disp (SCB MIC), one
1o each seat

4. Kamner (L, lut) to pocket

5. LW Toadep (DR

6. Close WTIC

« Mapt o Moldur
.Scr(l seat dag) to L. NTC

« Unitow Blg rock bag (R.MESA

JLoao v

0038 ESLT FAR Uv O
REPORT AT TEN

0+4) LRV PREP
‘ITEBE?U bag disp (L. seat)

2. + 15 VIC « 2rim
3. Tnitmlu XY

CoE.

BvA 3 imA

(ot

298

0+35 ?55 LOADS
. od P

2. ¥3 (NTC) to Com LSS

. feat) to RLU
Z Pan +1 featpad
3. HEOC {RZU) te L. seat

|0+40 l:'l PREP
S tag disy {R. teat %0
k{u (ff1ter R, pos) .
2. LCRY rode sw - 1
J, Pos TV (¥
4. Support KAY INT

Turn os CAC (LY + 15 aln)
14,250/ 1191

g )
~
3 -
0+40
L

(1)

it &rl

e ———

VOICE DATA

COR - FAR UV CAM RESET MARK
FILM ADVANCE
AZ (237), EL. (28)
CDR - ALIGN NAV SYSTEM
LMP - LRV READ QUT
SSO] JROLL] ™ JPITCH]
COMPUTED NAV HEADING]|
HEADING Volts Bat ]
BEARING Volts Bat 7
DISTANCE Temp Bat 1
RANGE TE% Bat 2
Amp-Hr Bat 1 Temp LF mtr
Amp-HR Bat 2 Temp RF mtr
Amps Bat 1 Temp LR mtr
Amps Bat 2 Temp RR mtr
O;Eb (1) CDR - MARK DEPART TIME (0+46)

129



MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 3
EVA & | Fovtron
LMP ACTIVITIES CDR ACTIVITIES c[TT?
TIME ol L L
— Place Big Rock Bag on HTC 0+30 Place SCB (3 or 4) on HTC
PLSS LOADUP PLSS LOADUP
| Hold Sti A L it g
Get SCB (5,6,7,8) from pallet,
place on LMP
% T put cap dispenser on LMP
L. 1 Put core rammer on LMP
Place hammer in pocket or on LMP 'é
P - U
AN i Slis=
o CORAEDC RESET FAR UV CAMERA z|s
) o
- Go to 20 ft. off +Z pad panorama T ‘ = §
Pur_xch "reset", verify Target (10) a1S
& | with MCC =l 9
Enter azimuth and elevation =
~ Replace HEDC on L Seat T
| LRV PREP 0+40
Put on HEDC (from R Seat) with 20
DSBD filter - Right position L LRy prep
1 Don HEDC (from L Seat) with
-  Sw LCRU Mode - 1 20 DSBD
Position TV horizontal -
—  turn CCW to stop T Mount LRY o | &
e | az
ol oo
— - -
Mount LR Power up LRY - #15 VOC -~ prim i B
Reacout LRYIdisplays Initialize NAV system
Go to Station 11 Go to Station 11 ==
- T 4
L Distance: 5.5|Km 7l
oo
= | =
L + > ?(I
2|2

130




iy

REET

A 53 O

1

Fall
-

—

s U

,...ﬂ
S
]
1

Sy

W b
-

r. Al;.-"

<,
. "c‘ e~

el

Jawhil

LA N

L).*

"'” 3 ."l .
— P —

on-.q?'

o 0 -
2 15
S LRl
.

yos

P—

s 105 ™
o

-
e -

Sl
=

S

-, -
e iy

i

."3 3

EVA CHECKLIST

VOICE DATA

BEARING

RANGE

COR/LMP - Slope (EST)




MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 3
EVA ¢ | Fren
LMP ACTIVITIES : CDR ACTIVITIES ] e
TIME AR
— 0+50
= -
55 s =|a
el
L 1 3|8

TURN ON DAC -
T4/250/1fps

132

TRAVERSE TO GEOLOGY STATION 11

I

TRAVERSE TO GEOLOGY STATION 11




e —— L TERRIIIRRRRREEEEeesssmmmmmnmy

CREW EVA CHECKLIST VOICE DATA

1410

1420 (1) LMP - DAC SPEED 12 fps
(16 Min after DAC ON)

- (1) CDR/LMP - AT SIGNIFICANT FEATURES
BEARING ) ) )
RANGE s > >

— (1) LMP - MARK DAC OFF
1430

133



MISSION: APOLLO 16

EVA:

DATE: MARCH 1972

3

mm o (0.1NOD) LU NOILVLS A907039 OL 3SU3NVAL
..:.a“H:.. (0,1800) L1 NOILYLS A907039 oL ISYIAVYL
_=__.__.__._=____.__=_=====_==_===_==_=_=_=_=_===__=_==_=_==__=====___:___=_=====_=_==_=_=_=.==_=.__
w
-
=
=
—
(S
<L
oz
Q
Q
i | = o
wwu.“"““““““m"“"“““""Tm
w
w
=
>
o &
< a
w
Q. O«
w =
o
2o
mt
_ 1 1 1 1 _ 1 | | | ~ 1 | | 1 _ | | § %5 1 _
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CREN EVA CHECKRLIST

M. RAY BiN :5)
DAC OFF

FRAME CONT
MOOE Su-1
Ly RAROL W

R
KT su-2 DISPAS
BGA PAX
[ 1]
+ DESCRIPT S00aStong 208
+ STOW S00-PICK ativa-1%
SITE FOR NEAR oY, Ry -0
FAR FOLAR,
NEAR POLAR
SAELING
: P TAR PO,

STATION 11

- 030/5.2 I 173/4.61

~ NOATH RAY CRATER
94
2
TPER DIsceap  ME

142 = 3 FART PANS
LACH 2AM

IXIl!!m
FOLAR POLAR

IR POIR @ __2:}
2 1 ¥

n\g%ua: of5.6/125/74° O
1 FILTIR SCTTING

Evd 3 (MP.30 |

RERR e O, FGKs

IUHOOPI

ne*:

15,6181/ 0 =——05
) CoRLICT
107 §f 4:M00KS

T

EY ;)

Ll
W;&'ll. (44.]

Rl LOOK FOR: s
ol (nuu!gwll’) {
;?::’igb:l -

N. BAY llﬁoi:]“'
coR 1173

n WL Su-2 ETEMAYS
HGA A

%l o

3| 4 cCsalrr 0005 tone-20

“ 41 STOJ S00.PICK alivg-15

SITE FOR x[AR o, Ray-£0
FAR POLARY

10: KLAR FOLAR

26 INPLING

4 PAN AR POLARZ
o

20 i)

1+30

—

-

VOICE DATA

(1) CDR - MARK STOP TIME (1+30)
(1) LMP - LRV READOUT

HEADING Temp Bat 1
BEARING Temp Bat 2
DISTANCE {Temp LF mtr
RANGE Temp RF mtr
Amp-Hr Bat 1 Temp LR mtr
Amp-HR Bat 2 fTemp RR mtr

(1)

CDR - RPT 70MM MAG/FRAME

— (1) LMP - RPT 70MM MAG/FRAME

/

LMP - RPT 500MM MAG/FRAME
/

CDR/LMP - EMU Check [CDR] LHP
02

| FLAGS
PRESS
CooL

LMP - Far Polar 1 (f5.6/1/125/74")
Part Pan ]
Part Pan 2
Part Pan 3

LMP - Near Polar (f5.6/1/125/7")
ap°
110°
130°

Rocks bagged in



MISSION: APOLLO 16

DATE: MARCH 1972

136

EVA: 3 _
EVA HEZ
LMP ACTIVITIES CDR ACTIVITIES errr=—
TIME HEE
= GEOLOGY. STATION 11 1430 GEOLOGY. STATION 11 =
Turn DAC off Power down LRY =
. Dismount LRV
- Re d 4
ad out LRV Displays Sw LCRU Mode = 2
Di
| Dismount LRV 1+ Align HGA
o 1 Dust TV, TCU, LCRU
- SOk 4 Description of site
Get 500 mm Camera -
r » Stone Mt. - 20 photos r
« Kiva Crater - 15 photos
— + N. Ray - 60 photos ——
b Give 500 to CDR L Stow 500 mm Camera
Take Far Polarinetric Pl ot e
s Photos - 3 part pans of N.-Ray L sampling - place gnomon
at each filter setting (Left, piing 9
Center, Right)
= 7:5.6/125/74 T
e - = | =
Take dn sun & locator shots 2|e
= =
— 1+40 73l 7S
el
(O N N3
i o1l O
- -
(o3 Ne» ]
B )Ly
Q1 v
- Near Polarimetric Photos - Near Polarimetric Photos
| Photo rocks at phase angles of s
90, 110, 130 degrees at 7 ft,
distance
e =D s 0/ 20 /7. N
Collect rocks (at least 4)
~ Bag rocks T
T Take x sun after photo(s) T
e 1-
L 1450




. :svufw,.uo f.u.

A

VOICE DAT

| =
2z
—<
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<
S
71
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A

VA




MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 3
| » EVA ¢ | Fgren
LMP ACTIVITIES CDR ACTIVITIES e
TIME i ;. o
— 1450
— General Sampling =+ General Sampling
==
L ]
T 3|35
SIS,
=|=
W= 2+00 g EC:
= | =
- i v |ln
- el
S8
L 1 ala
o | &




EW' EVA' CHECKLIST

VOIGE DATA

- (1) LMP - Far Polar 2 (5.6/1/125/74")

Part Pan 1
B Part Pan 2
Part Pan 3

2+20 (1) LMP - Verify 70MM cam 1/250 sec
fi]ter discarded

~ (1) COR = 'hpt 70MM MAG/FRAME
/

- (1) LMP - Rpt 70MM MAG/FRAME
— 7%
= (1) CDR - MARK DEPART TIME (2+23)

=

= (1) CDR - MARK STOP TINE ” g(é;égiz’;';'
(1)_LMP - LRV READ OUT
|{HEADING




MISSION:  APOLLO 16

DATE: MARCH 1972

EVA L
LMP  ACTIVITIES TIME CDR ACTIVITIES A
| 2+10
— -+
o|a
= AL EE E;
olo
=
==
==
p— be md W m
& |5
-  Take Far polarimetric photos - -+ Panorama 2 g; ;;
3 part pans 50 meters down sun e
B of Ist set, of N. Ray at each |
filter setting
£:5.6/125/74"
3 2+20 Sw LCRU Mode - 1

Discard polarimetric filter
Return HEDC to 250

- Mount LRV

LEAVE for STA 12

GEOLOGY STATION 12
Read out LRV Displays

Dismount LRV

Panorama 1

Distance: |.4

Position TV horizontal, CCH to
stop

Mount & power up LRV
LEAVE FOR STA 12

Km

GEQOLOGY STATION 12
Power down LRV

Dismount LRV
Sw LCRU Mode - 2
Align HGA

Dust TV, TCU, LCRU

12
12

TR. TO ST.
TR. TO ST.

GEO. STATION 12
GEO. STATION 12




i

a9

STATIO® 11

SR |

1§ cas Crpe =1
% R
= a
X
"Iﬂ 20
STATION 11
RAY RIN :S6
44 iy
AYS
A ] A
500 W Vall of |«
K Ray-30 |
SUPLING :
SAPLE BUACERS (SEE BOLLD)
FAAE COwT
Tl _STATIOn 12 o
00/0.3 | 139706 | "
5
[

TPt &

STATION 12
‘"‘ T M. MY RIN %8
coR L
KL su.2 BTSrLAYS
HGA PAX )
ousT 500 W ¥all of

N Ray-
5: DOSCRIPT 730
H PAXE/SOIL
3; NG

SAPLIN -
mt BOULCERS (SEC BXLD)
FRIVE CONT

HOCE Su-1
POS TY HoRIZ, cow

oz

2+50

(1)

VOICE DATA

CDR/LMP - EMU Check[CDR] LMP
02
"FLAGS
PRESS
COOL

CDR/LMP - Rake/Soil
Rocks in Bag
1 kg Soil in Bag
Stowed in SCB



‘General Sampling

.Ilescr\~ ‘lg}'dm;?‘L

-Q-:.a :

l‘r. ‘fll
s -

Rake/Soil Sample

General Sampling

DATE:

MARCH 19

T

'.:r' u‘\
£
J(ﬁ';?
Wl
[

1 I

GEOLOGY STATION 12 (CONT'D)
_GEOLOGY STATION 12 (CONT'D)

)
-
il
!
ni$ 1)
i)
| | |

|




3+00

i L

b33
v ‘
¥u



MISSION: APOLLO 16
EVA: 3

DATE: MARCH 1972

HE— S———

EVA CDR ACTIVITIES 8 i'%“
LMP ACTIVITIES i Ik
2+50
= 11 General Sampling
rioalapling (Cont"d)
s 3+00

GEOLOGY STATION 12 (CONT'D)

GEOLOGY STATION 12 (CONT'D)




SAAAL S L S A R T LS T PR N A

|54z |

3oz Evh 3 cor-B7

| SIATION
%I CIECTA BUANIET :10

g [y |
LRY - 270°

N TV OR OUST
SR

8 ROCK
SOIL (1 x€)
FRAME COUNT

ve
IR

Trrva]

Bud 3 (nFE3Y)

STATION 1)
ATH RAY CJECTA BLANIZT :10

[sTR)Z

130/0.7 [ g3 |

- .
W TY 03 pusT LRV - 270

{c’ 12
121
8: 20CK

01L (1 )
FRAME COMT

T Evp 3 omp-

3

| 22003

| #1 was]

3+10

i

3430

145

YUILE UAILA

CDR - Rpt 70MM MAG/FRAME
==

LMP - Rpt 70MM MAG/FRAME
/

—_—

CDR - MARK DEPART TIME (3+20)

(1) Cap Com-- Park LRV Heading Down Sun

(1)
(1)

for Mav up-date at station 13

CDR - MARK STOP TIME (3+26)

LMP - LRV READ OUT
HEADING Temp Bat ]
SEARTNG Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RF mtr
Amp-Hr Bat 1 Temp LR mtr
Amp-HR Bat 7 Temp RR mtr




MISSTON: - APOLLO 16

DATE: MARCH 1972

TASK
‘ ! FUNCT
LMP ACTIVITIES L CDR ACTIVITIES § i
ML P L
— General Sampling 3+10 General Sampling
(Cont'd) (Cont'd)

L I oz
- | F
=] =

L AL 3
o | O\

= -+ = | =
S8
= | =
(72N %)
> | >

- . (LN N )
oo
-t | -]
2|3

r Verify tools secured |ty LCRU Mode - 1

- Mount LRV L Position Tv norizontal, CCW

Mount & power up LRY
= 3+20

Go to Sta 13 Go to Sta 13 2 flae)
Distance - | 0.7 Km § §
- e
+ ==
wni|wvm
r + 22
= | =
— A b = |2
= =

L GEOLOGY STATION 13 il GEOLOGY STATION 13

Read out LRV Displays Power Down LRY

= Dismount 9 Dismount 2 20
L gls
| i S|
Rock/Soi1 - : &) 5
L. _ /— (1 Kg) Sampling 1 Rock/Soil (1 Kg) Sampling 22
=Y =)
L |77
L 3+30 S 1RE2

146




STATION IC
122008 The78.0
— B
L
Q o \ My
= X CRATER [
Lil B \\
/ 3 "
|
\ ./ N
\ <
S 3
~ -
STATION 14
) AVIRL [CAT) :40
il i
Y] WX Sw-2 BTSPLArs
HoA PAX
ST
: QESCRIPT 002y ne
s
.
s 8: RAKE/SOIL .
wl *: DOUZLE CORE
- 5
15: SOELING
CUANGE DAZ-MAG § G
v FRRE (T ki.
KA Su.)
ws TY }ALZ, (v
m,/l?(ax
STATICY 4
122/0, BL""‘ [ ke,
5 . |
23 @
Al
Z myrs (R
/" ?‘\\ | oin [P
/ oy (2 \
R EAE | I»
N 5
N -7 N
s
™)
Abnno e
0: i YIRL {car) :40
oa | ! ve
g W sJ-z ! CIShATS
i n
] 4z otscrir So0etayine [\ ]
A= vall-40 5
1 | oStoneds -
%‘B & W’facL A 5
~-““‘ 3 &
5 520170 s
‘Cha Y
g PR ComT m;wm :
m hS
gs ¥ warz, cou
Efmﬂzm !

3+30
= (1) LMP -
" (1) CDR -
(1) CDR -

3+40
Ry,
(1)
LI04:(1)

3+50

147

(1) CDR - MARK DEPART TIME

FWVWaAVE Wi

Rpt 70mm mag/frame
=

Rpt 70mm mag/frame
' = 3

LRV Heading
Torque Gyro

(3+36)

COR - MARK STOP TIME (3+43)
LMP - LRY READ QUT
HEADING Temp Bat ]
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RF mtr
Amp-Hr Bat | temp LR mtr|”
| Amp-HR Bat 2 Temp RR mtr R |5

COR/LHP - MU Check [CORT Lip

02

FLAGS

PRESS

COOL




MISSION: APOLLO 16

DATE: MARCH 1872

EVA: 3

| EVA ' ITIES § oo
LMP ACTIVITIES TIME CDR ACTIV 5 ?»‘ §
— 3+30 g; g?
EIE
oo
F I SIS
: ™
[ T -_—l=
= =
=|=
L T ==
(7o B N7,
o | &
Verify tools secured T S |s
2|2
— Mount LRV - Mount LRV OO

L -4 Pawer up LRV

Go to STA 14 Go to STA 14

Distance -| 0.9 ¥Km

GEOLOGY STATION 14

Read out LRY Displays
~ Dismount LRV

Panorama

-  Get 500 mm Cam -
- Ravine wall - 40 photos
L * Stone Mt. - 25 photos

-

———

3+50

148

GEOLOGY STATION 14

Power down LAY
Dismount LRV

Sw LCRU Mode 2
Align HGA

Dust TV, TCU, LCRU
Descripticn

TRAVERSE TO GEO. STATION 14

TRAVERSE TO GEO. STATION 14

GEOLOGY STATION 14

GEOLOGY STATIOR 14




JEN V) ;\P'
TEUALLION

(1) LMP - Core Tube No's e
B R0 upper 3
' SRR 4+00 | lower

3 DA

v J49 3

WJ’J\‘\




MISSION: APOLLO 16
EVA: 3

LMP ACTIVITIES

EVA

TIME GOR

ACTIVITIES

>0 Omes

— Rake/Soil Sample

B Double Core

General Sampling

3+50 Rake/Soil Sample

<= Double Core

“L Panorama

Generai Sampling

4+10

150

GEOLOGY STATION 14 (CONT'D)

GEOLOGY STATION 14 (CONT'D)




CREN EVA CHECKLIST

4+20

(1)
(1)

(1)

(1)
(1)

LMP
CDR

LiP

COR
Lip

1

VOICE DATA

DAC Mag Change to __ (
Rpt 70mm Mag/Frame

Rpt 70mm Mag/Frame

MARK DEPART TIME __ (4+:
MARK DAC ON __




3 - .
-

- MISSION:  APOLLO 16

DATE: MARCH 19

(EVA: 3 e
: : - ! 1 o B
LMP ACTIVITIES EVA CDR ACTIVITIES ]
s e

— 4410 Al
a|a

I T £l
gls

£ iif =

==

2|z

e =

I T 22

Ol

| Verify tools secured 4420

—  Change DAC Mag to "S"
Mount LRV

NAC on - f:4/250/12Fps
GO TO STA 15

T Sw LCRU Mode - 1

T Mount & power up LRV
GO TO STA 15

Distance - 1.4 Km

4430

152

Position TV horizontal, CCW

TRAVERSE TO STATION 15

O T

TRAVERSE TO STATION 15




CREN EVA' CHECKLIST

= o M1 A A L
S0 PN an \
. L *y
]| e
) L .
e
Vs
-

g : e } ! ] > T m
g - e . v ¥ "
A S y (oY -

LYye - nELS
5L st e ’ 1
) X - 3
o 2 e S R i s L e TT L W T
U e e : - -
4 ¥ . - =
o | R
- B2l B T — - -
Chmns [@ne [ s
4 o —e— .

(20 N froa rin)

st |

STATION |
LEG CRATER :10

wna [@ine | 1
Lrv=180°

(20 M from rin)
KO TY CR DUST

o2 ol oIF

1251
B: LK LK
1L 1 x3)

FRAE CONT

LMP-

—

Eva

il

[}

\VOICE DATA

(1) COR - MARK STOP TIME __ (4+34)

N>
| (1)_L¥P - LRV READOUT g

HEADING Tenp Bat 1 [ |

BEARTNG CoREE

F DISTANCE emp LF mtr
43

Temp RF mtr
= Amp-Hr Bat |
Amp-HR Bat 2

em mtr
Temp RR mtr
~ (1) CDR - LMP Readings -

X Y Z
(1)
@ {
E (3) i
(1) COR

4+40

Confirm power - OFF

(1) CDR - Rpt 70mm Mag/Frame

Rpt 70mm Mag/Frame

L (1) LMpP

— (1) CDR

MARK DEPART TIME (4+45)




MISSION: APOLLO 16 DATE: MARCH 1972
l EVA ACTIVITIES §|lessell
LMP ACTIVITIES TIME CDR <FET|
— 4+30

TRAV. TO STAT. 15
TRAV. TO STAT. 15

GEQLOGY STATION 15 _GEOLOGY STATION 15
T Turn DAC off T Power Down LRV
| Read out LRV Displays | Dismount LRV
Dismount LRV Make LPM measurement
" Panorama T

Collect rock/soil sample (1 Kg)

-t

l

=

-

4

o
GEOLOGY STATION 15
GEOLOGY STATION 15

— Verify tools secure T Stow LPM Sensor/Tripod

1

Mount LRV T Mount LRV & ocower up

— —_—r

Go to Sta 16 Go to Sta 16

Distance - 1.1 Km

TRAY. TO STATION 16
TRAV. TO STATION 16

4+50

154



: \ — ¢
Woscor, TR T
A S r ot
= DOF CRATIR :10

is'mlo' | R |

LRY=180*
{20 N from rin)

T

|
©SIL (1 ke)

STAS)

|2t wus)

32o]. GysA 3 CD.

STATION 17
TALMETTD CRATER 138

| Wd

a3 Le
%K sw-2 DISPLAYS
KoL PN T

3 CPR I3

3 CESLRIPT
8: SAKLSOIL

) LN
LPROCE (1gneous rock
far LPN)

12: PAY 2
RADIAL SAMPLING

soit () 16}
FRAE CONT

MOCE SN-1
POS TV MORIZ, W

LOOC FOR: WY cnnu]l“?fl Ji

[(¥2apz EvR

041.00( FOR:
|24 350D [1s6/2.8 |

¢ |STATION t&

o 0OT CAATER :10

i [eze |

LRv=180"
(20 K fro= rin)

e fhoi Ty ca st

BE=

wis: U
~

Lt eus]

POCK
QrL (1 x6)
FRNE COoNT

[P

1

VOICE DATA

(1) CDR - MARK STOP TIME (4+51)
| (1) LMP - LRV Readout

HEADING Temp Bat 1

L BEARING Temp Bat 2
DISTANCE emp Lk mtr
RANGE Temp RE mtr

r p-Hr Bat | Temp LR mtr
Amp-HR Bat 2 Temp RR mtr

" (1) COR - LMP Readings -

K5 X Y 7

(1) S
5+00 (2)

E (3)

(1) CDR - Confirm Power - OFF
=~ (1) CDR - Rpt 70mm Mag/Frame
- (1) LMP - Rpt 70mm Mag/Frame
“E
— (1) CDR - MARK DEPART TIME (5+04
(1) CDR MARK STOP TIME (5+08)
(1) CHMP - LRV Readout
HEQD%NG Temp Bat 1
r BEARING Temp Bat 2
| DISTANCE _ Temp LF mtr
— RANGE Temp RF mtr
5+10 Amp-Hr Bat 1 emp LR mtr
Amp-HR Bat 2 Temp RR mtr

155



>
" 1

.t
e
-1
s s AN
'

EVA: 3

TAK |

TIME
= 4+50

wxr
i=ls

EVA H
= | ]
LMP ACTIVITIES CDR ACTIVITIES :

L
TRAV. TO STAT. 16
TRAV. TO STAT. 16

GEQLOGY STATION 16 GEOLOGY STATION 16
= Read out LRY Displays

Power down LRY

— Dismount LRV -+ Dismount LRV

Panorama 1 Make LPM measurement

L Collect rock/soil sample (1 Kg) +

GEOLOGY STATION 16
~ GEOLOGY STATION 16

= 5+00
- Verify tools secured T Stow LPM Sensor/Tripod
—~  Mount LRV T Mount & power up LRV

Go to Sta 17 Go to Sta 17
—— Py SN

Distance ~| 0.6 Km

TRAY. TO STAT. 17
TRAV. TO STAT. 17

L +
L GEOLOGY STATION 17 1L GEOLOGY STATION 17
Read out LRV Displays Power down LRV ==
— Dismount LRV T Dismount LRV L [
SW LCRU Mode - 2 = [=
5+10 2414

156



w)
8. Read b pwr sw - off
9. Reteleve b 1tow sensor/trizod
10. Wind up cable, stow reel

Elect wo- e
. mluy’::morl!rlpod 48' Rof

et
LRY fr
. Aligs & level lmult:im ‘
o Rat to LRY, call "Hark® to KX
© Phato sensor/tripod MRT LIV
L MG 60 nec TMart® read v = 0
" Read IT2 ) tires (cycle rved

STATION 17 -
152/2,5 18820
LM
P B RXCK

3 TP

n  0C RXK [N SITU &
)

5z

36 GE
.
(8/z0/7z Eva

STATION 17 )
FALMETTO CRATIR 228

R ue
WL -2 DTEPLAYS
HIA Nl

T (1pre0es rocH
for LFM)
PPN 2

RADIAL  SHPLING

flrag -
FRAIVE COUNT

MXE SM-)

POS 1Y WALz, o0l

FOR: Wl creases |19G/).)

[ 02
FLAGS
B PRESS
COOL
~ (1) CDR/LMP - Rake/Soil
L Rocks in Bag
1 Kg Soil in Bag
- Stowed in SCB
5+20
- (1) CDR - LMP Reading -
R X Y
¥ e
—
(2)
-
(3)
- (1) CDR - LMP Reading - (Rock)
X Y
r (1)
L (2)
L (3)
5+30

157

VOICE DATA

St10° (1) CDR/LMP - EMU_Check[(CDRT_LMP!




e~ e e
- . . .

et -
.

MISSION: APOLLO 16 DATE: MARCH 1972

EVA: 3

£»00me

LMP ACTIVITIES m""s CDR ACTIVITIES

SEC

5+10 Align HGA
Dust TV, TCU, LCRU
F Description

— Panorama |

Rake/Soil Sample

1

Rake/Soil Sample -

Locate a suitable rock for LPM/rock T  Make LPM measurenent
meas. - (igneous rack > 5 cni)

GEOLOGY STATION 17 (CONT'D)

— e

Document in situ -r

L Photo rock on sensor Place rock on sensor
X sun stereo pr.

- 1 Take LPM Measurement

158

GEOLOGY STATION 17 (CONT'D)




VOICE DATA

ey ' -~
5+30

- Q

Mev

,, B |
r '
r -
- (1) CDR - Rpt 70mm Mag/Frame

ot

Y — (1) LMP - Rpt 70mm Mag/Frame

B ) / o

B - (1) CDR - MARK DEPART TIME (5+46)

k J 5 r: :xin‘




W- S S0 44

MISSION: APOLLO 16 DATE: MARCH 1972
EVA: 3
¢

AD
EVA rtion
LMP ACTIVITIES TIME CDR ACTIVITIES 3 ’

5+30

Stow Sensor/Tripod

Bag rock AL
5 Panorama 2

General Sampling General Sampling

r‘*
1

GEOLOGY STATION 17 (CONT'D)

GEOLOGY STATION 17 (CONT'D)

Sw LCRU Mode 1
Position TV horizontal, CCW

. Verify tools secured -

— Mount LRV o
ﬂ Mount & power up LRV

B Distance - <+ 2.3 Km

RETURN TO LM
RETURN TO LM

gia 5+50

160




st ?.‘éd,g'c;:zm, I

.s.au--o — ‘«|~

3 LIP walond COR

| feers cosac e 3l 27 I
1| %’J&Tu ll it rln[%u' > )
—

i)

O LRV CONFE
Al HTG%Vdmlon

2. KITC to R, feat
hmz 1c m«' A1 (ran v

mPAT

! A'Ig N:&
3. Dust CCTA A LCRY

415 o) S
unlos? LM
2 CO% 503 13 feotond
/3. Quick reccee PLSS teol
carrier {cptional)

(1) CDR - MARK STOP TIME (6+05)

ﬁﬁtgm 3
: |

~E'Ma pacx (18 (1) LMP - LRV Readout

13 b A HEADING Volts Bat 1
— BEARING Volts Bat 2

i DISTANCE Temp Bat 1

RANGE Temp Bat 2
-Hr Bat | Temp LF mtr
E Amp-HR Bat 7 enp RF mtr
Amps Bat 1 emp LR mtr
r '._Al_naLB_gs_T emp RR mtr

| (1) CDR - MARK UV CAM RESET :
6+10 Film Advance ' G
AZ _ (84), EL _ (27)

Kt "
e
- |

e

! ey
-_—

161 ".



162

EVA: 3 T
EVA CDR ACTIVITIES gl
LMP ACTIVITIES TIME ; : s § o
= 5450
E il =l =
o =2
- = =
- os o
o
- o | e
EX 6+00
& i i
ARRIVE AT LM APRIYE AT LM
[ LRV CONFIGURE T Ly conrroure
: Power down LRV
| Read out LRY disp] +
ead ou isplays £ 15 VDC sw - OFF
Dismount LRY Dismount LRV sl5
- - ol 0O
Put HEDC on Seat Place HEDC on Seat § §
- CONFIG FRONT OF LRV +4-  RESET FAR UV CAMERA il =
Switch LCRU - 3 Punch "reset" verify target (11) u§4 ug_'
- Al'lgn “GA e With MCC
Enter new azimuth & elevation
L Dust TV, TCU, LCRU 6+10



“Mag - -8
DAL oa B off ~ froat button
-hllu;

n -

« Standing 2tart

B« My velocity resd out

€ - Duit, steering & control
- Corments

0 = Briting coerwnats

e A

2. Rewove parals (Mlue ring) 3
fold. Fepart teed labels )
fa bag, 2 panel 4 4 1 panel

1
3. Panels 12 bag (R, MESA),
leave on tadle

a

|

waao
.

2) BIC RCK EA5 (WIC) 7O LADXE
RoT

Lu LAY PLAZEMENT & GRAX Fi|x (5]‘
. [T |
2.4 15X - prim
Ferforn gran peix
. Petet NAY
. Place LRV a3 follows

Fead - 085"

Ofstance - .1 ™

Bearing ~ 24%*

2 EFuveH 3

Park Heading - 15%°

VR 3  wmPcy3

20

2. LoaZ ETE, L. 1ide
Fag from 500 (500m In
L. seat bag)
Mg R
JMIDC ragt

3. Mags T.U (L. seat Da3) to
# seat

4, ET2 22 R, 3lide

$. 04 wug to ET2

€. Mg T ta O2C

7. DAC & meg U 20 tadle )

&, Paps to ETB [eng=ic sar

5. Place pesetromeler recosds
1rg drum 18 sarole 243
plaze 1n [T

10, £1B to tadle |Mang)

i1, CRE beg (tadle) to E7B

12, W0 (R seat) o MISA

dd

DAZ - Mg _ - 2Ufp - 122 - 1250
Mark CAC o4 & ¢ff « frast Sutton
Datt - Yotlon - forrents .3

L ein < yie 2l (il oa®

Pan 02£

-

coR:

A - Stardieg start
B« Fur velocity ress out
€ = Dust, steerisg § control

= Comments

B/R0/72 EvA 3B  irP-2%

O « Eraking comments

6+10

6+20

6+30

163

(1)

(1)

(1)

(2)

(2)

VOICE DATA

CDR/LMP - EMU Check

CDR/LMP ETB Pack:

500mm Mag (M)

03

AGS

PRESS

| COOL |

3 Add'1 70mm Mags (E), (3), (L)

16mm Mag R

16mm Mag S (off DAC)

Maps

Penetrometer drum

Cosmic Ray

CDR - Temp labels CRE

LMP - Mag T on DAC

LMP - Mag U on DAC




DATE: MARCH 1972

MISSION:  APOLLO 16
EVA: 3 : .
BV CTIVITIES §{ it
LMP ACTIVITIES e CDR A eTE
6+10

UNLOAD PLSS
Hold still

Put CDR SCB on foot pad (+Z)
Quick release PLSS tool carrier
PACK ETB

Get ETB, place on L floor board
Pack in ETB:

500 mm cam mag

3 HEDC mags

Mag R (16 mm)

Put 16 mm mags T, U on R Seat
Transfer ETB to R Side

Put DAC mag in ETB
Put Mag T on DAC

Take mag U & DAC to SRC table

Assist COR with CRE if req'd
Return to LRY

Place maps in ETB
Remove drum from penetroneter

Bag (DSB) and place drum in ETB

Take ETB to SRC table - hang it up

Put CRE bag in ETB
Get HEDC (R Seat)
place on MESA
Ready DAC for Gran Prix
Photo Gran Prix

-+

6+20

-

6+30

164

UNLOAD PLSS

Put LMP SCB on footpad (+Z)

Quick release PLSS tool carrier
(optional)

Hold still
COSMIC RAY
Pull white ring & pin, take

Cosmic Ray experiment & Case
to SRC Table

Pull blue ring & slide cosmic
ray panels out of CRE case

Report Temp labels as they
come up

Fold panels and place in bag -
leave bag on table

Get B8iq Rock Bag off HTC, take
it to footpad, load up other
rocks stowed there

Hang BRB on Ladder Hook
LRY PLACEMENT & GP

Sw LCRU Mode = 1

Mount LRV

Perform Gran Prix

End Gran Prix

EVA CLOSEOUT (CONT'D)
EVA CLOSEQUT (CONT'D)




2t 3
] ’. ...
_ =2

CREW EVA CHECKLIST

6+30
—
; S S -
c'lnmt EVA 3 (decal)
l. M{ Gﬂl 3 IV lems
by 9. Open LRY 2t covery, duit
) bats 1f dirly, dust LCRY

10. Yerify LCRU covers 100%
open: 651 cover 19 ¢satrol L

panel
11, Return to LM, take dust
beush & KEDC
PERFORM QAL % —
{ TN 2
PR,
un s 1 stow aals

£+4) FAR LY CAMERR
1% Feset J tires
2. Tumm can eff
J. M1 pin on cassette
‘. g::n cassette & place 1a

OBSIEYE DOCK LIGHT TI5T
Gedf TRANSTER
T. Place HIOC #ag tn £70
2, B3 8 %0 [f:e..«:d] s A5
3. Ofscard LEC
6455 INLRESS

S48 FEPACLT

Iszknl

‘EEZFZ- EvR 3 CoR-O
1 1

s |MQ:.F l

ht-’.‘tlm PICTUS(S OF LaAN #alt —
[+ e qul a1

Mag U 1s DAC

DAZ to tadle

S 6429 5T (L7E FLACDENT
T, HIOC (ME3A) ta RCU

2. Proto 7 {w2p part)

M J. Retriere SW5

r . tag (L, ESA) 0, 19 TTE

3 (o33 CLIAN L2 AREA, WArF SL9F EVEe

ﬁﬂ:-“-ft u'-.,z':Y M

]

DAL DO 31us, MB/250/2475s : -

Y. Get CAZ {table), sheot
Astro astices

2. OAC mup to ETE

3, M0 mag to ETH

Ll

6433 [LEAN [y
LVean TAJs 4 stow anls

G0t INGITSS WITH 5C3 3 816 #20K
ui’

TRACE IJ [ TEST ¢
raick - cLose

EXT LTG .4 Track

(COR cbierves]

EXT LG S¥ - OFF

€816 LTC Track - oPEs

Go46 BIFELSS

lgP |
oz EVA 3 MPYG

(37%

6+50

165

VOICE DATA

(1) CDR - NAV SYS Reset

(1) CDR - Report
Heading out __ (085°)
DISTANCE (0.1 Km)
Bearing ____ (265°)
Heading Final ___ (165°)

(2) CDR - Batt Covers - Open

(1) CDR - Rpt Aux CB By PASS SW - ON
(2) CDR - Confirm LCRU panel
covered
(1) CDR - Brush returned to LM
(1} LMP - ETB Pack:
SWC in bag )
2 HEDC Mags _(F))(K)

Far UY Cassette

2 1&mm Mags (u) (T)
— )

{1) CDR/LMP - Antennas Stowed

(1) LMP - Transfer Check =
SCB8 from +Z footpad

Big Rock Bag from ladder
hook



WEPTRRE T

" MISSION: APOLLO 16

DATE: MARCH 1972

EVA: 3 s 4 ik
. ‘ TASK.
Mt EVA FUMCTIN
LMP ACTIVITIES TIME CDR ACTIVITIES ARl
Nl PR
Take mag T of DAC and 6:+30
replace with mag U Reset Nav System (at LM)
- Put T in ETB Drive LRY .1 Km on a heading
Put on HEDC of 085°
L T  (Bearing - 265°)
= Retrieve SWC T Final Parking heading - 165°
- Return to MESA T Open CB's - B&D, NAV
Get SWC bag out of MESA, Al e
—  bag SHC, place in ETB Dismount LRV
AUX CB By Pass Sw - ON
- Walk around LM, kick all discards T <o+ |CRU power - EXT
underneath Sw LCRU Mode - 3~ =
4 2 = =} K=
F Align HGA =l
| Place HEDC mag in ETB | Oust TV, TCU, LCRU 8|S
Tear off 65% blanket, i
Cover LCRU panel ’é’ 3
= Pick up DAC T Open LRV batt covers, 7 §
dust batteries if required g =
— Film COR return to LM 6+40 Redust LCRU if required B P
- - >
f8/250/24Fps Return to LM with brush & HEOC has; LU
| DAC Show 4  DAC Show &
— CLEAN EMU's T~ CLEAN EMU's i

Brush off CDR
Stow CDR antenna

INGRESS

Open hatch
Move thru hatch

(take SCB and Big Rock Bag)

6+50

166

Brush off LMP
Stow LMP antenna

FAR UV CAMERA

Reset 3 times, cam off
Pull pin & remove cassette

Place cassette in ETB

Place HEDC mag in ETB

EVA TERM.
EVA TERM.

Bk



CREN EVA CHECKLIST VOICE DATA

1A (1) LMP - Report hat;h*-c]o,s_e@ |
.l - : =
R (1) COR Report cabin repress
7+00 (END EVA 3)




MISSION: APOLLO 16
EVA: 3

DATE: MARCH 1972

168

a1 rasx
. v EVA & | rwect
LMP ACTIVITIES TIME CDR ACTIVITIES 5 E z
—  TRACK LITE TEST 6+50 TRANSFER
Close CB & pos. SMW Hang ETB on LEC (option)
Open CB & SW Observe & report track 1ight
= . <+ Climb ladder with SCB
Receive:SCBid:stow Pass SCB thru hatch
[ AL
Pull up ETB uli ek
olo
L Receive ETB, detach LEC hook 1. Pass ETB thru hatch E|E
bl =
| Ppass LEC back to CDR | Drop LEC to surface 2|2
w [F5 )
=
L Stow ETB 1 INGRESS = <
Move thru hatch ] =
— Close hatch -+
~  REPRESS -+ REPRESS
7+00




\‘&""“!"I(Ll And i\\“l ed

prese ed i
1 m‘ge’n
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MISSION:

DATE: MARCH 1972

e Ly
Fanr .

MIS _APOLLO 16

EVA: ' CORE TUBE SAMPLE =

: e , '~Ev'AA‘ 3 Oweion
LMP ACTIVITIES TIME CDOR ACTIVITIES K

1

— Remove core tube from
COR's sample bag

Assemble core tube/ext
handle - report number

Hold core tube upright on
surface and press into
surface by hand 1

Drive tube into surface
(comment on difficulty)

— Remove core from surface

o Place gnomon nearby

<+ Remove hammer from LMP
PLSS tool carrier

Take stereo pair X-sun
£8,1/250,7 ft

——

1 Photo tube & LRV
f8,1/250,15 ft

T Obtain core tube cap from LMP
PLSS & cap tube

Assist CDR ) '
-+ Remove core tube from ext hndl
Get core tube tool & seat core

Get extension handle from S b follower against core

COR & instali scoop

| Proceed to next sample

Stow core in collection bag
T stow core tube tool & hammer

Pick up gnomon

w

Proceed to next sample

NOTE: Double core tube procedures are
similar to the above except that the cap
of the Tower tube must be removed to mate
the Tower tube to the upper tube. The caps
|

w
o
1]

are replaced when the tubes are disa
and the follower on each tube is seated with
tool. The double core is rammed as a unit
before the tubes are disassembled. A double
core requires an additignal three minutes.

——

170




MISSION:  APOLLO 16 DATE: MARCH 1972
EVA: SINGLE SAMPLE DOCUMENTATION S
! £
LMP ACTIVITIES ﬁmz CDR ACTIVITIES s
AEE

and

||

—

— Describe sample

Take down-sun photo at
11,1/250,11 ft

Prepare sample bag (if reqd)
& report bag number

Add soil to sample (scoop)
if desired,

Seal sample bag and
place in collection
bag

*Take locataor photo using LRV
in background X-sun at
f8,1/250,15 ft

NOTE: Locater photo may be
taken before sampling

Proceed to next sample

*This locator photo procedure
assumes that a panoramaz is
taken at each sampling site,
showing the position of the
LRV,

0 Describe sample & place

171

gnomon down-sun with
pointer leg at sample &
color chart at 45° to sun

Take stereo pair X-sun
at f8,1/250,7 ft

Collect sample

Take X=-sun after photo
f8,1/250,7 ft

Describe area of sample

Pick up gnoman

Proceed to next sample




MISSION:  APOLLO 16 DATE: MARCH 1972
EVA: RAKE/SOIL SAMPLE A
: ‘ £ | ruscrion
LMP ACTIVITIES Eya CDR ACTIVITIES SeTe
vl r M

Remove rake from LRV

P

Describe sample area

Take before photo down-sun
11,1/250,11 ft

Get sample bag, report
number & hold for CDR
to fill

Close sample baqg, seal &
kS stow in collection bag

| Use scoop, collect 1 Kg of
fines (approx one sample

bag)

Tage locator photo using LRY
;n background X-sun f8,1/250,
5 Tt

. Disassemble rake/ext hndl

Stow rake on pallet

Tether ext hndl/scoop

—

| Proceed to next sample

| Select area for optimum
rock distribution & place
T gnomon

4+ Describe area, relate to
surrounding terrain.

Mark off area to be sampled

Take X-sun stereo pair
f8,1/250,7 ft

T Use rake, collect 1 Xg of
rocks 3/8" - 1 1/2" (approx
+ one sample bag)

Get sample bag, report

+4 nunber 4 hold for LMP
to fill
5
Close sample haa, secal &

stow in collection bag

er photo X-sun

-
|

+ Complete area description

172




- L5 DR D

MISSION:  APOLLO 16 DATE: MARCH 1972

EVA: PHOTO POLARIMETRIC SURVEY (Far & Near)
EVA § | Foron
LMP ACTIVITIES TIME CDR ACTIVITIES o I ; §
— Install polar filter on camera 0 Nominal procedure -
(Verify on camera) far & near segments
| Assume a position X-sun from 4 can be done in any
distant feature to be photo- order

graphed (approx 1 Km away)

Reset camera f5.6,1/125,74 ft

Take 3 4-photo partial pans: T
£5.6,1/125,74 ft, Filter L*
£5.6,1/125,74 ft, Filter C
£5.6,1/125,74 ft, Filter R

1

— =T~ Locate & describe near -
MOV? dOWﬂ"Sl.ln-'\’ 50 meters from photo po]arimetric area -=-
first position 2| (should have at least &
Take 3 4-photo partial pans: collectable rocks in close
f5.6,1/125,74 ft, Filter R* proximity)

. f5.6,1/125,74 ft, Filter C o
f5.6,1/125,74 ft, Filter L

Place gnomon

" Take before photo down-sun
f11,1/250,11 7t

— Assume position 7 ft from area 10

Take 3 photos each at:
90° phase Filter L, C, R*
110° phase Filter R, C, L*

L 130° phase Filter L, C, R*® e
~ T Take locator photo using LRY
in background feature
L + X-sun ¥8,1/250,15 ft
— Collect minimum of 4 rock samples - Get sample bags, report number
from area in documented sample & hold for COR.
bags

- Close bags, seal & stow in
collection bags

*
- L=left, C=center, R=right for
filter position which can be

[ L used in any order but must be
reported to MCC

Retrieve gnomon

Proceed to next sample 20
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MISSION:  APOLLO 16 DATE: MARCH 1972

EVA: ‘ SMALL TRENCH SAMPLE (EXPLORATORY) .
TALK
: £ runction
LMP ACTIVITIES EVA CDR ACTIVITIES P
TIME Kl uls
— Take locator photo using LRV 0 Select area to be sampled &
in background feature place gnomon
X-sun f8,1/250,15 ft 1L

Use scaoop, dig trench 3-8 inches L
deep 20° off sunline

—

i Take after photo down-sun Take after photos, stereo
£11,1/250,11 ft pair X-sun f8,1/250,7 ft

If samples taken, get sample

— If samples taken, using Sceoop —

collect soil samples from bags, report nurber & hold
2 inside trench and surface * it for LMP to fill
o= -+ Close bags, seal & stow in

collection bag

4. Retrieve gnaron

Proceed to next sample 5 Proceed to next sample

*If buried rock found in trench

and shadowed soil not found, con-
. sider collecting rock & some soil
into SESC
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MISSION:  APOLLO 16

DATE: MARCH 1972

EVA: LUNAR PORTABLE MAGNETOMETER(LPM)-"SITE" “
£ kﬁéﬁn
ACTIVITIES Lyl ACTIVITIES TS

1

-

o

—

| Watch for white indicator mark on

[ Return to LRV (MARK 60 sec)

— READ Sw-0ON=--Report reading

o -Unstow tripod,spread & place on 10

surface
Pull pins, unstow sensor and reel
Discard stowage bracketry
Inreel 5 ft of cable
install sensor on tripod, "sun" to _
“sun", position 1
Sw elect power ON
Walk 45 feet to R of LRV carrying -
sensor/tripod(relieve strain on cbl)

cable when 47 ft extension reached

Place tripod, "sun" arrow to sun  _|
Align and bubble level sensor/tripod

= Take photo of deployed sensor/tripod|

-

Report tempilabel reading on elect,

Return to LRV (MARK 60 sec)

READ Sw-ON--Report reading

T READ Sw-OFF

(Repeat 2 times)

- Power Sw- OFF
Return to sensor/tripod

" Pick up sensor/tripod, carry back
to LRY

. Stow sensor/tripod in bag

Reel up cable

READ Sw-ON--Report reading .

" READ Sw-QFF

READ Sw-0OH=--Report reading

READ Sw~OFF ]
READ Sw-0H=--Report reading

READ Sw-0FF 2
Return to Sensor/tripod

Turn sensor to Position 2 and -

reclamp

Relevel and re-align tripod
Return to LRV (MARK 60 sec)

-

READ Sw-OFF
(Repeat Z times)

Return to sensor/tripod

Turn sensor to Position 3 and rec]aﬁ
Relevel and re-align tripod

5

L

. Stow reel in pag ond secure
CAUTICH: ensure cable does not

| foul LAY suspension or running
gear

-

10 -

1
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MISSION: APOLLO 16 DATE: MARCH 1972

EVA: LUNAR PORTABLE MAGNETOMETER (LPM) "TRAVERSE -
EVA DR ACTIVITIES e
LMP ACTIVITIES TIME C A
u >
— 0 Unstow tripod with sensor
Unbag reel, pull out sufficient
= 4 cable to clear LRV
Sw power =-ON
Let reel fall, walk 45 feet to
E T R of LRY carrying sensor/tripod
(relieve strain on cable)
& 1 Watch for white indicator mark
on cable when 47 ft extension
reached
= -+ Place tripod, sun arrow to sun
Align and bubble level tripod
b _|_Return to LRV (MARK 60 sec)
T T Take photo of sensor/tripod
~ + READ Sw-ON--Report reading
READ Sw OFF
(Repeat Twice)
i T Power Sw-0FF*
Report tempilabel(last time used)
B <+ Return to sensor/tripod
Pick up sensor/tripod, carry back
- to LRV
5 Stow sensar/tripod in bag
Reel up cable
—~ + *I7 LAST TLCST, DO FOLLGHING
RESIDUAL MAGRETISM
¥ | Document crystalline rock

in situ (Standard doc.)
Place rock on LPM sensor
Teke X+«sunr steran of rock
an sensor

Return to LAV (MARK B0 sac!

— — ' -4
READ Sw-0l--Eeport reading
READ Sw-UFF

. ) = e, \

\Repeat ¢ times)

Bag rock, place in SCB

E +
T Stew reel in bag and secure
CAUTION-Ensure cable does not
L 4 foul LRY suspension or running
gear
2k 10
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3.2.5 Special Samples

Many of the planned station stops on Apollo 16 involve collecting
one or more varieties of special samples. The kind of samples
designated are based on expectancies of what the crew may en-
counter at the various stations. The special samples are also
prioritized as targets of opportunity in case the EVA's are
changed or certain stations are bypassed. The order of priority
is followed in this section:

1) SPLIT BOULDER SAMPLE

2) GIANT IGNEOUS ROCK

3) RADIAL SAMPLING OF A FRESH CRATER

4) CHEMICALLY ULTRACLEAN SOIL SAMPLE (CSVC)

5) SOIL SURFACE MATERIALS

6) FILLET SAMPLE

7) PERMANENTLY SHADOWED SOIL

8) E-W SPLIT

This material was drafted in part by Dr. Friedrich Horz, of the
Science and Applications Directorate.

Figure 3.2.5-1 shows the cuff checklist pages which the crew
has available during lunar surface operations relative to the
“Special" samples.
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BOULDER TIPS
SPLIT BOULDER{CRYSTALLINE)
1/2 OVERTURNABLE
7' XSUN STEREQ BEFORE TOUCHING
3 MORE 7' STERO's, DS & LOC SHOTS

- (- N or £ WALF
Y 2 ERY; % CHIP & gw*:@:mu
2 o BEFORE OVERTU

T ) REF sOILY

CLOSEUP STEREQ AFTER EACH CHIP

7' STEREQ BEFORE, 7' AFTER SOILS
IF SPLIT E-d (OR ADJACENT BLOCKS)
WIDTH < HT OF SPLIT(45° SHLD £ )

REF /N STEREO
Yoot BN Yo e '-plj:%
SOIL &7 BEFORE

SHADOW SOIL™
FILL SESC - SKIM SAMPLE
COLLECT SCOOP SAMPLE UNDER SKIM

BOULDER TIPS
FILLET SAMPLE - CRTSTALLINE OR

TUUGH O“FFC

U5T —~ﬂxr ,j“—
x 1
FILLET w«l cule
— o

et W

—, 3 =0, ....;-H—. AN r—
7' XSUN JILF 0 AFTER FILLET
7' XSUN & CLOSEUP AFTER CHIP
(STEREO)
REF SOIL - STND PROCEDURES
GIANT BOULDER (>5M)

A o -.\N
@ \ G\Z:G\lﬂ\
FLIGHT LINE STEREQ
GET CHIP FROM E£ACH LAYER
2nd CHIP FROM BEST LAYER (OTHER

. _ SIDE IF CAN)
IF NO LAYERS, CHIP BOTH ENDS

Figure 3.2-1 Boulder TIPS
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(1) SPLIT BOULDER SAMPLE:

PRIME OBJECTIVE: Dating of specific cratering event

ADDITIONAL OBJECTIVES: Small scale lunar surface processes of
all kinds (micrometeoroids, isotope
studies, tracks, noble gases, thermo-
Tuminescence, etc.). The combination

of these studies lead to a better under-
standing of such surface processes as
erosion rates, gardening of the regolith,

etc,

REQUIREMENTS:

A) Roughly equidimensional (1m) boulder, crystalline rock
having a nearly vertical split to no more than 5 cm apart
running roughly through its center.

B) Unambiguous association with catering event.
C) One half of boulder has to be overturnable,

D) If no crystalline boulder of that size is encountered the
experiment may be performed on a very hard breccia.

PRIORITIES:

A) Chip "top"

8) Chip "bottom" Chip weight: ~100 gr or larger
C) Chip "center"

D) Chips "E" or "W"

E) Chips "S" or "N"

F) So0il underneatn

G) Reference soil

HINIMUM RETURN:

A} Chip "top"

B) Chip "bottom"
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SPLIT BOULDER PROCEDURE

.______.——-—-——-—-———"

SAMPLE COR | wp PHOTOS
]
7', XS, stereo "before"
Assessment of tasks: 2
1) Can boulder be turned over?
2) s dust present on boulder top? ) ?
3) Does boulder qualify for fil1et sample?
4) Does split strike EW or NS?°)
3 additional 7', XS DS, locator 8
stereo pairs See notes
- 1&2
"N" chip Chip face to be Same + Close up,
turned over "N"- stereo
face
Turn over rock Same
5011 7', XS (stereopair) Collect soil from 3
"before" underneath
7', XS, "after" Cea note 3
& chips Chip in the following Same + docu-
order: ment each chip
1) Top chip with close up
2) Bottom chip {stereopair)
3) Center
4) "W chip
§) "E" chip
6) uSu Ch1p
=
soil Reference soil, standaird procedure 5
Collection of other rocks is enccuraged
1) If yes: brush dust off boulder top (nc special pi
‘ t special photograph
2) If yes: collect fiilet soil (7' stereo “after"), il
3) If EM: co]lect E-W split sample; soil from "underneath" is
still to be collected in addition (7', "after").
If HS: collect permanent shadow sampie; soil from “underneath"

is to be collected in addition (7', "after").
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(2) GIANT BOULDER SAMPLE:

OBJECTIVE: 1) Variation of igneous units

2)

Erosion rate, exposure history, etc.

REQUIREMENTS: Crystalline Rock, larger than 5m (no breccias)

PROCEDURE!?: 1)

2)

3)

MINIMUM RETURN:

If heterogeneities are recognizable with the
naked eye, sample and document representative
materials.

Each chip should be documented with a close
up stereopair,

If no heterogeneities can be detected, sample
2 chips from opposite boulder ends.
Photo documentation:

a) Entire boulder: 1 flightline pan (3-5 frames)
or other best possible way

b) Chipped areas: close up, stereopair

At least 2 chips

1) A more detailed procedure cannot be established, because it is

up to the crew's

evaluation how to best sample these materials.
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ADIAL SAMPLING OF

FRESH, 20-50m SIZE CRATER:

OBJECTIVES: 1)
2)
3)

REQUIREMENTS:

1)
2)

3)

To reconstruct three dimensional target stratigraphy.
To possibly date cratering event.

To reveal dynamics of small scale surface processes
like horizontal transport of regolith and erosion of
small craters.

Fresh crater (20-50m diameter)

Crater should barely penetrate bedrock, i.e. have
blocky rim

Best statistical sample reflecting changes in ejecta
lithologies.

PROCEDURE A (IDEAL CASE): Changes in lithologies in ejecta blanket

1)

2)
3)

4)

are obvious to the naked eye.

Collected rock specimens representative of various
1ithologies.

Collect soils together with rocks,

Assess the original target position of the samples
collected and/or document position of samples with
respect to overall crater by taking Part. Pan. "after"
radial sampling.

If time permits and operational feasible, collect
specimens from crater center,

PROCEDURE B: Changes in lithologies of ejecta blanket cannot be
recognized.

1)

2)

Plan at least 3 sampling locations:
a) on crater rim

b) 1/2 crater diameter

c) 1 crater diameter

Take rake/soil sampie at all 3 locations and rock
grab samples.
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|

3) Take Part. Pan. after radial sampling.
imen le/soil sample from

J.~'." o

: - ‘. i ""_Ih"'"‘f'"?.}‘ *‘-’é‘

| - 4v<ihSﬁaeHcraterf T e b

SHORT CUT PROCEDURE: 14 T P G el

, If not suff1c1ent time, the rake/soil samples may be replaced
by large soil samples (1000 gram).
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2) Store in CSVC




SOIL SURFACE MATERIALS ("SURFACE SAMPLER™):

OBJECTIVE: Interaction of solar wind and cosmic radiation with
lunar surface yielding a better understanding of:

A) Solar and galactic radiation
B) Small scale lunar surface processes
¢) Implications for remote sensing

REQUIREMENTS :

A) Flat, "typical" soil surface
B) Approach area with utmost caution to keep soil
contamination at a minimum or collect "behind"
a boulder
C) Distance to LM: 1larger than 1 km
PRIORITIES:
A) Velvet cloth sampler
B) Beta cloth sampler
C) Skim sample
D)} Scoop sample
MINIMUM RETURN:

A) Velvet cloth sampler

B) Beta cloth sampler
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SURFACE SAMPLER PROCEDURE

SAMPLE CDR LMP PHOTOS
Assessment of Tasks
Prepare Surface Sampler
Approach area with utmost caution or
select suitab]e boulder for shielding
surface Put "beta cloth" sampler down, don't
sampler 1| push
Retrieve beta cloth sampler
surface Push "velvet" sampler down
sampler 2| Retrieve "velvet" sampler
Put gnomon over DS, locator )
sampling area
7', XS, stereo-
pair "after"
skim Take skim sample Widen skimmed 2
sample 7', XS stereopair, area
"after"
SCoop Take scoop sample underneath skimmed 1
sample area

7' XS5 "after”
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6) FILLET-SAMPLE:

OBJECTIVE: A)
B)
C)

REQUIREMENTS:

A)
B)
C)

D)
PRIORITIES:

MINIMUM RETURN:

Samples: A)
B)
C)

Erosion mechanism and rate
Regolith transport mechanism

Surface history of rock

Boulder larger than 30 cm.

Crystalline rock or very tough breccia

Must have fillet which is equally developed
around entire rock; markedly assymetric fillets
are undesirable., Best opportunity: on flat
terrain.

Distance to LM: larger than 1 km

Fillet-soil
Rock-chip
Dust from top of boulder

Reference soil

Fillet-soil
Rock=chip

Reference soil

POSSIBLE COMBINATION: "Split Boulder" Sample

This combination is actually highly desirabie, because boulder dust
and "fillet-soil" only has to be added to the split boulder pro-

cedure,
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FILLET-SAMPLE

PROTOCOL AND TIMELINE

SAMPLE CDR LMP PHOTOS
Assessment of Tasks
Approach Area with Caution DS, loc. 6
7', XS-stereo, "before",
of fillet to be collected;
2 other 7' shots, illustrating
extent of fillet around rock
soil Collect dust on boulder surface (if present)
by brushing
s0i Collect fillet soil
7', XS, stereo "after" Close up, 2
chip Chip surface of boulder
7', XS, "after" Close up,
stereo "after"
soil Collect Reference Soil, 5-10 ft. away

Standard Procedure
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) PERMANENTLY SHADOWED SOIL:

OBJECTIVE: To investigate the migration and redistribution of
volatiles and semi-volatiles in permanently shadowed
areas which act as "cool-traps".

REQUIREMENTS:

1)

2)

PROCEDURE :
1)

PRIORITIES:
)
2)
MINIMUM RETURN:
1)
2)

Overhang on boulder or pile of boulders which
generate permanently shielded cavity partly
filled with regolith. This implies that the
overhang, etc., should be facing roughly S
for the Descartes landing site.

Distance to LM: Tlarger than 1 km

If "permanently shadowed" area has been identi-
fied, photodocument sampling area and procedure
by standard photo documentation as best as possible.

Take skim sample of soil surface and place sample
in normal SESC container (7' "after")

Collect reference soil underneath skimmed area
(7' "after")

Permanently shadowed soil

Reference soil

Permanently shadowed soil

Reference soil

POSSIBLE COMBINATION:

Split boulder protocol if "split" strikes NS.
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) E-W SPLIT:

OBJECTIVE: To investigate the implantation of yare gases that
are accelerated and redistributed by the solar wind
electric field.

REQUIREMENTS:

A block of any lithology which is broken in half
or 2 adjacent blocks which satisfy the following
geometrical situation.

1)
2)

3)
4)
PROCE DURE
1)
2)
3)
4)
5)

PRIORITIES: 1)
2)

MINIMUM RETURN:
1)

The "split" trends EW

The width of the split is no mo}e than the height
of the "walls", i.e. a "shielding angle" of 45°
is required,

Soil contamination should be kept at a minimum.

Distance to LM: More than 17km

Approach area with caution,

7', stereopair, "before", along EW split.
Skim sample in EW split (~150 gr)

15 Yafter?

Reference soil, standard procedure. However
taken along E-W line, about 10-20' away from
split boulder on level, i.e., “unshielded" ground.
Soil in E-W spiit.

Reference soil.

Soil in E-W split

2) Reference soil.
POSSIBLE CONTAMINATION:

This sample may be combined with the "split boulder"
procedure, if "split" strikes EW.
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3.3

PHOTOGRAPHY DATA

Figure 3.3-1 summarizes the various kinds of photographic
routines the crew goes through in the course of their lunar
surface operations.

The photographic techniques utilized for documented samples
and for documenting core tube samples is very similar to
those used in Apollo 15. That is, for a documented sample,
the CDR takes a cross-sun stereo pair from 7 feet before
sampling while the LMP takes a down-sun photo from 11 feet.
The CDR then takes an after photo cross-sun from 7 feet and
the LMP takes a cross-sun location photo from 15 feet with
the LRV in the background. This procedure assumes that a
photo panorama is taken at each science site, showing the
position of the LRV. To document a core tube sample, a
cross-sun stereo pair from 7 feet and a location photograph
from 15 feet will be taken after the core tube is embedded
in the surface.
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LMP:
DAC - Mag - 24fps - f:8 - 17250
Mark DAC on & off - Front button
Dust - Motion - Comments -

4 Min - Use all film
Pan Dac

DS === ==X
:) 1] l’ 50‘]
COR: %

A - Standing start \\\ \
B - Max velocity read ouf\\\‘ 8-D
Ce= dust, steering Y
& control - Comments
D - Braking Comments

PANORAMAS &

{70 MM CAMERA)

*CHANGES IN DIRECTION 245 PTS OF INTEREST
SRIMS OF LARGE CRATERS

>__ ® & COR
9 ‘D ~—(1) 1 PHOTO

¢ (F11,1/250,11")

130° é @

110° 90°

3 Photos at each site
(2, 3 &4)

1 For each filter setting
(f5.6, 1/125, 7ft)

NEAR POLARIMETRIC PHOTOS

NORT# RAY CRATER

~——— 50 METERS ——r

3 Partial pans at
sites 1 & 2

1 Filter setting
for each pan

(5.6, 1/125, 74ft) (

—t

FAR POLARIMETRIC PHOTOS

(ERECT SUNSHIELD) :

SEP PHOTOS
(f:11,

1/250)@ @
@
@)

@

STE
STEREO REQ.

-—@ 11,11

1 Photo before

&
448

f8.20 cavt
1 Photo after

(:) & (:) Stereo) (all photos)

pair before 1/250
STANDARD SAMPLING PHOTOS

8,15"
Locator

| unavr Surface Photo Data
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LM DESCENT STAGE
A / QUAD 11l PAYLOAD PALLET
~ /

o~
QUAD IV > \Q_ 3¢ ™2 arQUAD Il LRV AFT PALLET
MESA PALLETT ™" O TESS
,’ /, o
¢
ASCENT STAGE QUAD IV ' cuab
FORWARD HATCH === ==t = —p—— - ————
LOCATION 1
|
FORWARD H . AFT
v 2 | -2
|
SR !
Quad | N
(N
N ']
"
COnIC RAY DETECTOR
¥ /O\-'——;::c. FUEL CASK
QUAD 1 QUAD 11 SEQ 3AG QUAD TII PAYLOAD PALLET
o LUNAR ROVIKG VEHICLE e SPOLLD 6 ALSEP o FAR UV CAMERA/SPECTROSCOPE
o SUSPACKACGE NO. 1
o SUBPACKASGE NO, 2 QUAD I NO. 3 PALLET
o UNUSED
QUAD 1y HESA PALLET QUAD [E] LRV AFT PALLET

LUNAR SUHFACE ORILL ASSEMILY °
16-MM DATA ACQUISITION CAMIRA AND STAFF °
LUNAR SUAFACE ELECTRIC HASSELBLAD CAMERA o
CAMZRA ACCESSORIES ¢
GROUND-COMMANDED TV CANERA, CONTROL °
UNET, AND ACCESSORIES o
SAMPLE RETURN CONTAINERS (2) >
SAMPLE RETURN BAG ©
LURAR SURFACE RAKE 2
RETURN 84AG FOR COSMIC PAY DETECTOR B
SOLAR WINOD COMPOSITION °
SAMPLE CONTAINMENT BAGS (€)

ADJUSTABLE SAMPLING SCOOP
APOLLO LUNAR HAND TOOL CARRIER
GNOMON/COLOR PATCH
SELT-RECORDING PENETROMETER
HAMMER

32-1INCH TONGS (2)

TOOL EXTEKSION HANDLE (2)

LUNAR PORTABLE MAGNETOMETER
SAMPLE COLLECTION BAGS (2)
EXTAA SAMPLE COLLECTION BAGS (4)
SURFACE SAMPLERS (2)

FIGURE 3.4-1 LM DESCENT STAGE STOWAGE OF SURFACE SCIENCE EQUIPHMENT
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3.4.1

ALSEP Deployment And Equipment Data

The ALSEP deployment site is selected in a location not less
than 100 meters due West of the LM such that the LM ascent
engine blast will not create a dust cloud or otherwise dis-
turb the deployed experiments. The ALSEP site should be
fairly level and relatively free of boulders and craters
which may interface with nominal deployment procedures or
thermal characteristics. The experiments and central station
should not be deployed in a shadow, near a large boulder nor
in a crater. Pertinent ALSEP experiment deployment data is
summarized in Figure 3.4-2.
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Figure 3.4-3  APOLLO 16/ALSEP DEPLOYMENT CONFIGURATION
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304.2

Astrophysical and Geophysical Equipment Data

Figure 3.4-4 depicts the experiments in this category and

includes a brief description of the experiment, as well as
general constraints.

198



¥IV0 SLNIWIY34X3 WWOISAH4039 ONWY THISAHOYLSY b€ JYNOTI

‘YA pag 3y O Pud I 12 YR OF uan3as 40 pabbeg
pue ‘paj|od ‘a(od s3I WOJy PIACLAL S{ (10} IMS IuL
*AYT Yl U0 paroISAI 405u3s/podiay
ayj pue dn pa|23ad vayl Si 2(Qed YL “JUILDANSeIW YITD A0}
2ouanbas U} SBUpRA 224yl SIARY UTWADID Ay} ‘pwiy 30 uoyl
-3unj © ST SALJ0A Xn|j Sp30ubme AY3 UG TSDILAIP IIEIS
-p110s ©A [e1161p S} W] 943 uO 3nopeal Il *buypraa
pue juomadv|d A0SUAS UIRMIAQ 25de(d SN SPUCIIS AIxis
+5904H62p § UJUILM 03 MOPEYS UNS £q paubie pue '[EILILDA 30
soaabop G upylis 03 (21990Q Q) poLAAdL 3Q 3snu 105udg
+qa|(edoab A¥1 2yl UO pOIUNCA IILAIP INOPRIL/5ILUOAFID|D
Wo4 pUR AY WUy 3933 [¥ paofoydap aq 3snu (podisy uo)
pray Josuag ‘xn|j 243dubew |BI0| SRNSCIE JuFaNIISU]

‘U ILIUILL0 SAL SR
L1 se {1} 2y3 03 103dsad M u033150d S3§ IZLLRITL
03 paydeabojoyd sy jusmdo|dap ({04 JHS 2Ul ‘aupy
uns ay3 SO $9a46ap OF ULYIEM [103 Y JO TIRIAS

3yl YIA ‘uns 12241p U} {1 Y3 wody AeHe 3993 00l
03 09 pakoldap S§ JRS Ayl TPUlM JR|OS AUl 2s(4d
=03 JBYY SIUDWI(I PIIIV(IS JHAYI0 pu? sasseb ajqou
2y 40 uojatsediwod 21do3osy pue [RIUILALI AYY UO
v1ep S9pIAOAd UYdLUM puly JeL0S BN @04}y SI[DL400

(Hd7) 83LIWOLINOVA 31GYLHO0d ¥¥NAT

30 40323102 |10 WEIIR(d-ENULEN|R UR SL JKS UL

INIAT¥34X3 (OMS) NOILISO4WOD ONIM ¥V10S

AL VM G0 e

= Bl
oS S
= oy §
ano oy |
JSEERES | it
Zrer3Tiine 5

Lot pimoeie R

_ —

248

s i)
TV K T TIIML
1l aD) ATBTISY
DI IR0 Tk

. iir

P

-

v e
D
el

*yraea 03

PAUINTIEL 51 YDLYK 49390432uad ayl 3o 3Jed A|u0 Y3
‘wnip Guipdosad Hul buluany £q paxapul 5§ JURDIANSeIW
4323 “9JN55346 941 Op S943nbas yoyuym ‘buisnoy wnap
243 40 003 3Yj U0 $IVIS I(PUBY AU ||3UN PIJIAXD S|
Guipen| 3daoxs ‘JouuvE 2EES Y)Y UL PIYSL(CH0IOT due
SIUFLFANSEIE PRO| 810(d “G8L 5} UD}IPIUAWNIOP Jjydesd
~010U4 "3(015500 S} JIARLY JIUIJINS U A0 ‘PIAIIYIE 5|
L0JI24I9USS ([N§ | 334N IY0SISUMOD UDAD ‘UICOES D Y |M
(a1puey UOLSUDIXI Y S} UOLA) lpury dol 43)204]
-5Ua0 33 YO UMOp yshd 35ME YELHdLD DYL TJusEYIRYje
739210 ¥ pue ‘(55u02) 443 U0§3es39udd UO|3IIS-550.4D
Ui 3ip B04U3 30 SN BYY UONDJY] ‘1|05 JEUN( SYL O
924451 4532048U0 FheqULS-peO(-23% (0 pue UO}3RI)IUAD
U§¥390 03 pasn S§ 31 "Gl OL10dy U0 pasSN JUFENAISU)
SONUEYIF, (105 |¥04oULIT DY §) J93aW0LIUDY DY)

B3LFAGELINGS ONT08003d-4735

Lerr
T o

)

varery < — oy by

&1} i = e
RN =
/ -

LD ST NS0 PNLUTY

.A

*Y3ARD 03 UANJRS L0y DJAFURD WY Jo do3 Ayl
12 93335500 W[} 91 STACIA uewmdld y bupyabaeian
21p0}4dd pup ‘ucuany ‘dnias [RIIjUL JO SISESUCD uojIe
=42d0 #3417 *d04bap | JO Advandde DULIIAS © YIM ‘adly
[ars(ze-11e dy3 30 S} Guljunci eaawed YL “JAPPT( 23
Jeau apis [ pen) a4y 330 KW Ayl JO dpeys ayl uy dn 395
S} 0J3WED AYL “|RILILAA JO $2246Dp G ULYILM 03 podiny
UrO S3| U0 JNST 3YY sAo(dap ML DY) rowox3sbue ¢ j0
uop3N|0sad |8A32ads © pur ‘53au60p 0Z 4O PLILI © YIM
vAEUeD JPHEIS PALSIPCH © SL JAST Ayl " (vydie-uewdy)
abuead 12(04ARI|A Avy Ay} u} Ad0Ds0a12ads pur Asabeuy
sapjacad Yo Lys A1030A405Q0 danjejull © SL JAST AL

(2NS7) VYIRYD LIT0TAVELIN 3OVAUNS YR

y TN {‘1 25
.)1...1\.Mh. Z
(|3aea 03 U4niad 40j pabbeq ade s(aued papios 3yl

AV

5592048 buipoj ayy butanp avadde KLayy so s|aqe|id=ay uo

sbuypead dy3 340dad IS M3UD AYL "PAPLOS puR ‘aIvdy St
wody pasowad *(Aeg 03S) 3jea0300ds YY) WA UNMOP URNTY
sy juawiaadxy Loy 21wsod A ‘€ WAT 30 SOL2 IR W
“R3Rp

ayy $1293)° 3(NSATD Q1Y IYI O UOLITIPRA Y A2uLS
$3yB1S 0 IN0 SL dISTV 403 9LY AYI HAyv paysy|deodde g
7Sha 151US YL “WAD SIYY U} JUIILADOXA WY U0 3IShp 30
UNOWE DY SIUWNIOP 0S| 2D YL *Sedde YR Ul Sk
03 1220524 YD1yM SIS 0OS I31yYs 03 pavdur ¢ spind

S VYAl 30 Bupuuibagq gy Jdvas ‘R AR LRITp ddeyaas
ARUN| 03 |R3IFQU0 EOMJ UOLIRSURIY Y JQ e, A
-5{p © OPLAOAd O] 'RITHANS JTUNL dYY UO ST LI se diy
PUNOQING Y U0 RILP SIIVLO JudEtaddxy Aoy sy

ayy *Avaar |oued-anoi Yy dn AR YILUR (sivyas pue
$313501d) SLULAOIT JO SIIAYS SNOWITA gy 30 sasseur
WO} PAUERIQO oq [N 3] *SU0LILDLITAAUL PRI ANQ
23040das DAY SIS IAGHOD JudWINBIN] Avy  Q1ws0) L

INININIAXT (S133HS) HOLIILZQ AWN MwSQD

199




3.5

GEOLOGY EQUIPMENT AND DATA

The i1lustration in Figure 3.5-1 summarizes the Tunar surface
geology equipment and traverse support equipment as stowed on
the LRV and PLSS tool carrier in support of the astronauts
field geology activities. Those items marked (*) are normally
stowed on the LMP's PLSS tool harness although they can also
be stowed in the areas indicated.

Figures 3.5-7, 3.5- 8, and 3.5-9 provide a pictorial sequence
for Lunar Surface Geology Equipment and Sample Management for
EVA's 1, 2 & 3. These diagrams provide a means for tracking
the movement of the various items of equipment utilized on the

lunar surface, including equipment transfers from and to the
Ascent Stage.
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CORE STEM

FIGURE 3.5-3 LUNAR SURFACE DRILL CORE STEMS & CAPS
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FIGURE 3.5-7A EVA 1 PRE-ALSEP DEPLOYMENT

(MESA AND ETB TRANSFERS TO LRV)

TO A/S AT o _
END EVA-2 ) r—->{10_A/S ON EVA-1]
_ MESA S——
l el | TV CABLE
ECS |
LIOH [
CAN : T0
TABLE
P T 211
ce== ALLE | Gl
HeA || sre #2 | } Ry
PALLET 1 J R
TCU
LGA PALLET
USED IN
s ~
s o>
LE 0
IN LA =% TRIPOD
e ! H THEN
Y \ Y v LRV
TO ETE TO LRY  TO SURFACE TO LRV
(END EVA-1)
ETB EVA-1 TRANSFER
FROM ASCENT STAGE
________ - »--
i
v |fsun |t 8 (70 LRV
L J|coMPf = = e q---.-( COR'S
| - s SEAT BAG
| | [PaD-BAG} — 1+
| : 2R T7) phh e
: | [zo0880} ~ -+ TO CDR'S
| : SHOE | HEDC
!

TC LRV WMP'S
CONSOLE SEAT

209

BACK



: VA 1 PRE ALSEP DEPLOYMENT
BIRReSS: ST rmn D RANSFER TO LRV)

——-I MESA TA&.E'r

SRC® 1

—— i — -
]

b - e - — QLRV
MESA 2 [20-0s80 ® s
]
2o

210



d3ST¥ -1y L wA3 2£-G"¢ dnbiy

4i1

C e ucooxuzoo_ w =
(u e
¥STH WOYd ala
913 HOY4
=) [oo 2
LA | Rilsavn
SO KA “
e] B 913 WoY4 ol =
BN ]
P e | ) ala ®
M) | 913 WOYS ,AL
04404 913 WOY4
. s \ J
131TYd HO¥d PER &= 13NV kond VSIA WOES e | o
e ®
G505
£7 gars-ans ® ®
58 13T 1M L 998
ol 1
813 WOY3 SIW — J18VL VSN KOY4
YSIA WOYd o

€02




You

assaaed) ABO[03Y=Ild

pL-57¢ aanb)d

L ¥A3

poriat -
LA =
qus0-02
/
/
Q@
|
|
I

6 828

“mad
NS

bl

4
R

a1 Y

D s e —————— —

-
J
v

212



518 L v
Wl I oAby L ¥Ad |
jwn lllll I
9L-5°¢ dnbyJ m@ () ML { SR P B I
e / “
GH HEEM / I
S/Y¥ OINi vy ?ﬂq]%ll/ “ _ﬁ HLIK
~ : S/v¥ OINI
R 5 @
mrd AL M M G 938
nas 24

e

wi

2
213

sce 7
5CB 3

may g oveavos a13 01N %
L 2¥S 0L
G
vo -— L 8%
: bVF _[ws | e _ i
aw..,ﬁ“ &» .3: @ “
_— Y L3 011
s g- : ﬂr ' S-ds
_ = E:E A
o | or || o ¥ 137 AH
913 OLN] SOV m ul }
3 0M —
al u m..\/.vn —
B S

l———-——.——-.—.-

lllll'lllllllllll‘ll




FIGURE 3.5-7f EVA-1 LRV TRANSFERS TO MESA AND LM
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FIGURE 3-5-79  FyA-1 ON LMP INGRESS
(ETB TRANSFER T0 LM)
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FIGURE 3.5-8a :

TO MESA TABLE ==t

EVA-2 PRE-GEOLOGY TRAVERSE
(MESA AND ETB TRANSFERS TD LRV) ‘
TO A/S END EVA 2
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FIGURE 3.5-8b EVA-2 PRE-GEOLOGY TRAVERSE

(MESA TABLE LOADING AND TRANSFER TO LRV)
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FIGURE 3.5-Be : EyA-2 ON ARRIVAL BACK AT LM

(LRV TRANSFERS TO MESA AND LM)
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FIGURE 3.5-8f fya-2 ‘ON LMP INGRESS
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FIGURE 3.5-8a: EVA-3 PRE-GEOLOGY TRAVERSE

(MESA AND ETB TRANSFERS TO LRV)
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FIGURE 3.5-8d  Eya-3 ON ARRIVAL BACK AT LM

(LRV TRANSFER TO MESA AREA AND LM)
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3.6 EVA TRAVERSES

Section 3.6 was prepared with the cooperation of the Lunar Surface
Procedures Section, Crew Procedures Division by the Operations

Analysis Branch of Systems Engineering Division, Apollo Spacecraft
Program Office, for inclusion in this document.
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LUNAR SURFACE TRAVERSES

Descartes Landing Site

The regional setting of the Descartes landing site is shown in
Figure 3.6-1. The arrow points to the landing area, the coordinates
of which are 9°00'01"S and 15930'59"E. The names of major craters
are indicated on the figure for purposes of orientation.

Figure 3.6-2 is a detailed view of that portion of the Descartes
area which will be under investigation during the Apollo 16 LRV
traverses. The photo covers about 13 kilometers north to south and
15 kilometers east to west. The landing point is marked by an X
and the bright-rayed crater in the center of the southern margin is

South Ray. On the previous figure (3.6-1), South Ray is the bright
dot just under the arrow.

Crater names and names of other topographic features in the area of
interest to the traverses are shown in Figure 3.6-3 superimposed on
the photograph of the landing area.

EMU Consumables Data for Traverse Planning

The initial quantities of PLSS consumables (water, oxygen, and
electrical power) and the rate at which they are depleted (metabolic
rate, heat leak, suit leak, etc.) have a direct influence on the
nominal traverse design. In addition, the traverse must always
accommodate two contingencies: walkback from any point in the tra-
verse after an LRV failure and driveback from any point in the tra-
verse after one crewman's PLSS failure (using the Buddy-SLSS mode).
Tables 3.6-1 through 3.6-4 present the basic EMU data used in
Apollo 16 traverse planning. Details of the particular traverse
evaluation relative to the consumables margin for the nominal and
contingency cases are shown in a later section.
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+a the landina site.

Figure 3.6-1. - Regional setting of the Descartes area.
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TABLE 3.6-1 PLSS CONSUMABLES

Primary Oxyagen

Total usable: EVA I 1.403 1b
EVA IT & III 1.353 1b

02 usage rate (1b/hr) = 1.627 x 10'4 x metabolic rate (BTU/hr)
+ EMU Teak rate (1b/hr)

Feedwater
Total usable: EVA I 11.21 1b

EVA II & III 11.64 1b

Feedwater usage rate (1b/hr) = %6%% x metabolic rate (BTU/hr)

+ EMU heat leak (BTU/hr) 4 153
1038 1038

Electrical Power

Total usable: 21.37 amp/hr

Usage rate: 2.6 amp
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TABLE 3.6-2 OXYGEN PURGE SYSTEM CAPABILITY

Usable: High flow purge
Low flow purge

Make-up mode

Lifetime: &igh flow purge

Low flow purge

Operational Allowances:
Buddy-SLSS hook-up time
LM ingress time
Time limit for walkback

to LRV (OPS low purge)
for B-SLSS hook-up

5.07 1b
5.37 1b
5.67 1b

39 min

80.5 min

5 min
13 min

10 min
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TABLE 3.6-3 CONSUMABLES LEAK RATES

EMU 02 Leak
EVA I 0.020 1b/hr
EVA I1 0.028 1b/hr
EVA III 0.035 1b/hr

EMU Heat Leak
EVA I -75 BTU/hr
EVA 11 +125 BTU/hr
EVA III  +180 BTU/hr
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TABLE 3.6-4 METABOLIC RATES

Activity
LRV riding: 550 BTU/hr
LM overhead and ALSEP activity: 1050 BTU/hr
Traverse station activity: 950 BTU/hr
Contingency walkback:
(a) Up to 1 hr return time: 1560 BTU/hr
(3.6 km/hr walking rate)
(b) Over 1 hr return time: 1290* BTU/hr
(2.7 km/hr walking rate)

*Includes 20 percent uncertainty over estimated metabolic rate.
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3.6.1 LRV Traverses

The LRV traverses are designed to concentrate on two major geologic
quectives: the Cayley formation typified by the landing area
itself and the Descartes Mountains typified by Stone Mountain to
the south of the landing area and Smoky Mountain to the north.
Figure 3.6.1-1 shows the planned LRV traverses superimposed on a
photograph of the Descartes site. A topographic map of the area

is shown in Figure 3.6.1-2. The EVA I traverse is relatively short
since a significant portion of the EVA is spent in performing tasks
in the LM vicinity including ALSEP deployment. It is devoted
entirely to sampling the Cayley Formation. The traverses on EVA II
and III divide the time between the Cayley Formation and the
Descartes Mountains.

Details of the station time allotments, the station activities,
PLSS consumables margins (for both the nominal and contingency walk-
back cases) appear in the following sections. It should be under-
stood that the station times available and the 1list of activities
at each station represent a highly success-oriented estimate of
achievement. This approach is taken consciously in order that
training of the crew and ground support elements will encompass the
most optimistic estimate of accomplishment. Achieving the pre-
planned EVA durations will depend to a large extent on accurately
estimating PLSS consumables usage rates; achieving the preplanned
times for the traverse will depend upon the other EVA activities
such as LRY deployment and ALSEP deployment going precisely as
planned; achieving the preplanned station times will depend directly
on making good the premission estimates of LRV speed; and finally,
achieying the many preplanned station tasks will depend on a rather
complex set of interrelated activities meshing exactly as planned;
moreover, on-the-scene observations by the crew (in consultation
with the science support team on the ground) will probably result
in reordering of scientific tasks and reapportionment of times. In
order to be able to respond to the various non-nominal situations,
priorities of traverse stations and priorities of station tasks are
established beforehand to serve as guidelines when the situations
occur during the mission. These guidelines appear in Section 4.0

Details of the three LRV traverses appear in Sections 3.6.1.1!
3.6.1.2, and 3.6.1.3. For each EVA, a narrative descriptjoq is
presented followed by a station timeline in which the 1n@1v1dua1
activities of the two crewmen are presented 1n a simplified bar '
chart form. The actual division and interrelationship of the_crew.s
activities will be more complex than it is practical to show in this
type format. Finally, details relative to EMU consumables are pre-

cented for both the nominal case and for the traverse contingency.
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—

cases (walkback from failed LRV and driveback using Buddy-SLSS).
The calculated datz for each traverse are presented and are fol-
lowed by the input data on which the calculations were based. The
figure at the end of each section shows graphicaily the walkback

dist?nce as a function of EVA time relative to the PLSS consumable
margins.
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FIG. 3.6.1-1. - LRV TRAVERSES

P PALMETTO
S {

{ STA 3 & 10F

YA L
I
L SPOOK =

amwmy

SOUTH RAY

KILOMETERS

&
&




‘FIG. 3.6.1-2. - TOPOGRAPHIC MAP
OF THE DESCARTES AREA WITH LRV TRAVERSES SUPERIMPOSED.
CONTOUR INTERVAL IS 10 METERS
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EVA I

Traverse Description

On EVA I, the initial period of activity in the LM vicinity occupies
about 1-1/2 hours, during which time the LRV is deployed and equip-
ment is loaded on the LRV in preparation for the traverse. In addi-
tion, the far UV camera is set up near the LM and the first of
several exposures of various astronomical targets is accomplished.
Near the end of this period, the ALSEP is off-loaded and transported
to its deployment site about 100 meters west of the LM. For
approximately the next 2-1/2 hours, the crewmen are occupied at the
ALSEP site setting up and activating the various ALSEP experiments.
Activity at the ALSEP site is concluded with the drilling of the
2.6-meter core and its recovery. The drill stems from the core are
separated into their two sections and are left at the site for
retrieval later in the EVA. The LRV navigation system is initia-
1ized, and the geology traverse begins at 4 hours 02 minutes into
the EVA.

Approximately 2-1/2 hours is available on EVA I for the geology
traverse. This time is spent in investigating and sampling the
Cayley Plains in the area west of the landing site. Three stations
are planned: the first at Flag crater about 1.6 kilometers west of
the landing site; the second near Spook crater about 0.9 kilometer
west of the landing site; and the third back in the LM/ALSEP area.
Details of the station activities appear in the following section.
Activities at and in the vicinity of Spook and Flag craters are
designed to gain a better understanding of the Cayley areally, as
well as with depth. Material ejected from these craters may have
been derived from depths as great as 60 meters. Observations of
any stratigraphy in the crater walls coupled with samples from the
excavated materials will also be imporiant in the interpretation of
the Active Seismic, Magnetometer, and Heat Flow Experiment data.

At the completion of Station 2 activities, the crewnen return to
the vicinity of the LM, 6 hours into the EVA. Activities at
Station 3, located in the LM/ALSEP vicinity, inc}ude tak]ng motion
pictures of the LRV driving operations (Granq Prix), arming the
previously deployed mortar package, and retrieval of the 2.6-meter
core.

The EVA I closeout begins at 6 hours 20 minutes, and cabin repres-
surization occurs 40 minutes later, ending the 7-hour EVA.
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APOLLO 18

DESCARTES TRAVERSES

EVR I CALCULATED DATA MAR 7 1972
LRV TOTAL  ARRIVE DEPART
SEGMENT MOBILITY RIDE TRAVEL STARTION STOP STRTION
DISTANCE  RATE TIME DISTANCE EVAR TIME TIME EVR TINME
STRTION CKMD CKMAHR)>  <MIN) CKM> C(HR+MIN> C(HFP+MIN> C(HR+MIND
Ln 0.00 0+ 0 1437 1437
RIDE 0.10 7T.320 1
HLSEP 0.10 1433 2+c4 4+ 2
RIDE 1.50 v.30 =
1 1.50 4+14 0+43 4457
RIDE Q.85 7 .30 S
S 2.25 S+ 2 0+56 5+58
=IDE 0.35 T.30 7
B 3.10 6+ 5 a+14 6+19
RIDE 0.05 7.30 0
M 3.15 5+20 0+40 7+ 0
TOTALS cSs s34 7+ 0
--------------- TRPAYERSE CONTINGENCIES ==m=—-————————=
---------- LRY FAILURE-==mw=~=———==== ——PLS5 Fﬁilﬁg;;gg;
FETUR WALKERCK STATION MARGIH ABOVE MIN LRY R <
i?;é;gE %INE WALKBACK FECUIREMENTS ;PEED RECUIRED AVGE EVA
~TAT TO LM T0 LN Fil ge AMP HWRET o0 MIN 10 ”IH. MET PRTE
JHD (KM CHRAMIND C(HR+MINY (HR+MIN» (HP+MINY (KM/HR> (KM/HR)>  C(ETUZHP
0G0 + o0 esoe coee 0,00 0.00 1050.00
Lmegp 3'?3 g+ ; 4+17 3+13 I+dn 0.10 0.11 1043.30
e 160 D427 2+46 1+43 2+25 1.54 1.83  1013.40
= e 0+15 2+ & 1+ 2 1+ 0.86 1.03 99559
= 0'65 0+ 1 2+10 1+ & 1+2% 0.0S 0.06 26,69
& 0.00 0+ 0 14510 0+46 1+12 n.00 0.00 992,26



APOLLD 15 DESCARTES TRAVERSES

EVR 1 INPLUT DATA MRS 7 1972

STOP SEGMENT RETURN HEAT =MCBILITY RRATES- MET RRTE

“TATICN TIME DISTANCE DISTANCE LEFRK ALK RIDE WHLK

HO CHE+MIN) CKM> CKM)> C(BTU/HR)> (KEM/HRY JCKMsHRY CBTU/HE)
LM 1+37 0.00 0.00 =-75.00 3.50 720 1550.0
RLZIEF c+e24 0.10 n.10 -7S.00 .60 730 1550.0
1 0+43 1.50 1.50 -7S.00 3.60 T .30 1560, 0
= 0+5e .55 0.30 =-75.00 2510 7.30 1520.0
% n+14 0.35 0.0S =-75.00 3.00 7.20 1550,0

| 0440 0.0s 0.00 =75.00 Zeil 7.30 150,10
MET FATE MET RATE MET RATE MET RATE LERK Agvﬁ \EVH

aLIEP RIDIMNG STATION LM O-H RATE 02 START STHERT

CETU/HRED (BTU/HR> <(BTU-/HR> (BTU- HR> <(LE-HR)> <(F/W-LE> C(02-LE)

LGS0, 00 S50.00 2S0.00 1050.00 0.020 11.214 1.503
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wlv2 EVA II

Traverse Description ‘

On EVA II, approximately the initial 50-minute period involves
egress and preparation for the traverse activities. Investigation
of three areas occupies the 5-1/2 hours of traverse time. This
time is spent in investigating the Descartes Formation (the Stone
Mountain region), doing additional sampling of the Cayley Formation,
and sampling blocks and blocky rays originating from South Ray:

Crater. Details of the station activities for EVA II appear in the
following section.

At Stations 4, 5, &, and 7, the crew will investigate the Descartes
Formation (Stone Mountain) and its relation to the Cayley. About
1-3/4 hours are spent at Stations 4 and 5 which will be located on
the slopes of Stone Mountain depending on the crew's analysis of
the Tocal geology and trafficability. Activities there are designed
to collect a wide variety of sample data using various collecting
techniques. A total of 35 minutes will be spent near the base of
the Descartes Formation (Stone Mountain) and in addition to sampl-
ing, observations will be made on the relationships between the
Cayley and Descartes formations.

(ne hour will be spent at Station 8 investigating boulders and ray
material from South Ray Crater. A large boulder will be selected
for detailed sampling according to procedures outlined in the Field
Geology Experiment. Sampling of this region will not only provide
material derived from below the surface several kilometers away but
study of the length of exposure of these materials and materials
from North Ray Crater will heip to establish the rate of ray
disappearance.

Two special sampling techniques (and tools) are employed at
Station 9: one designed to obtain soil samples from the surface
and near subsurface, and the other to obtain a single core sample
which will be placed in a special vacuum container (CSVC) to insure
retaining & chemically ultra-clean state.

Station 10 is located back at the LM/ALSEP area where the major
portion of the Soil Mechanics Experiment is performed along with
some additional sampling.

The remaining 40 minutes of the EVA is spent at the LM stowing
samples and equipment and ingressing.
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DESCARTES TRAVERSES

CRLCULATED DARTA

DE

TIME

M

WALKEBRCK

Ful

*9o e
3433

3+23
3+11
2444
1+4%
1+33

1+31

IN

')
an

)

LEN)

4
-

o
—

-J
(X}

TRAVERSE CONTINGENCIES

EVA 11
LRV
SEGMENT  MOBILITY
DISTANCE FRTE
S TRTION CREMY CEMoHE D
|
S1D0E 3.20 T30
3
SR SU n.20 V.30
izns 0.0 V.3
S1DE 0.40 T30
S1DS Do Vel
£IDE 0.4 30
FIDS 260 7 .30
15
SIDE 0n.0S TLIn
Lit
td 1:1!_ -
TETLFN ALK ERCEK
DISZTRMNCE TIME
-TAT T LM TO LM
HO CEMD CHRE+MINY CHR+MIND
L 0,00 ae 1
3 4.20 1433
S 2.40 0SSy
=) 2.00 0+50
7 32.40 u+S7
= 2.09 0+51
“ 2.50 Oed
in .h% 0+ 1
i1 .00 o+ 0

TOTAL

ARRIVE

TRAVEL STARTION

DISTANCE EVA TIME

CKMD

(HR+MIN>

STATION MARGIN AEOVE
REQUIREMENTS
ae AMP HFRZ
‘HR+MIN) (HR+MIN>
L2 2 22 *oo e
2+4n 3453
2+35 2+43
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APOLLO 16

DESCARTES TRAVERSES

EVR I INPUT DATH MAR 7 1372
STOP  SEGMENT  RETURN HERT -MOBILITY RATES- MET FATE
STRTION  TIME  DISTANCE DISTANCE  LERK WAL FIDE WAL
NO CHE+MIND  <KMD (KM (BTU/HRY C(KM/HR) (KM/HR)Y  (BTU/HR
LM D+S0 0,00 0.00 125.00 3.60 7.30 1550.0
3 0+SE 4.20 4.20 125.00 2.7n T.30 12an.n
S 0+410 0.30 3.40 185.00 PRy T.20 15E0.0
5 N+20 0.0 2.00 125.00 3.50 7.30 1SE0.0
T 0+1S 0.40 .40 185.00 3.ml T .30 1520.0
3 1+ 0 0.0 3.05 125,00 3.50 7 .30 1550.0
@ 0+2S .45 Z.e0 125.00 .80 7.20 1550.0
L0 0+ 33 Sy .05 125.00 2.0 7.30 1550.0
L f+s i 0,05 .00 125.00 SuED T.30 15500
MET FRTE MET RRTE MET PATE MET RATE  LEAK  EVH Svh
HL ZEP FIDING STRTION LM O/H PATE 02 ZTRRT ok
(STU/HF)Y (BTUHEY (BT HR)> C(BTU/HR> (LE/HR> <(F- W-LB) <02-LEv
1GS0 .00 SSn.0n ag0.00  10S0.00 g.022 11.54 1.353
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3.6.1.3 EVA III

Traverse Description

Eqress and preparation for the traverse will consume the first

3/4 hour of EVA III. The 5-1/4 hour traverse time will be used to
investigate three broad points of interest: Smoky Mountain
(Descartes Formation), and North Ray Crater, and other areas in the
Cayley Plains (Cayley Formation). Approximately 2 hours are spent
in the vicinity of North Ray Crater (Stations 11, 12, and 13)
because of its importance in revealing the characteristics of the
Cayley with depth. A crater of this size (approximately 1 kilometer)
should have brought material up from a depth of 200 meters. Indeed,
examination of the photography of the crater rim suggests that large
blocks there may be correlated with different albedo banding seen

in the crater wall. Extensive block sampling is planned there and
500 mm photography of the crater interior may not only document
internal structures and stratigraphy but may alsc allow correlation
of collected samples back into the crater stratigraphy.

Approximately one additional hour station time will be spent sampl-
ing the Cayley at three other stations (15, 16, and 17) spread over
the traverse route. Stops will include small craters less than

50 meters in diameter (Dog Leg and Dot), and a larger crater
(Palmetto) which, approaching North Ray in size, is much more
subdued.

A second sampling of the Descartes Formation will involve investi-
gation of the Smoky Mountain region. Qpproximate]y 3/4 hour is
spent in sampling that feature at station 14.

Three portable magnetometer measurements will be taken on the tra-

verse. After return to the LM, the last 3/4 hour will be spent
stowing samples and equipment and ingressing.
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AFOLLOD !s DESCRRTES TRAVERSES

EVR I11I CHLCULATED DATH MRR 7 1972

LRV TAOTAL HERIVE DEFRET

SEGMENT MOBILITY PRIDE TRAVEL STATION STOF STATION
DISTANCE RATE TIME DISTANCE EVA TIME TIME EYR TIME

Ry CKiD CEMAHRY  CMIND CKMD CHE+MIND <HP+MINY (HR+MIND

p.oo0 o+ 0 T +d45

3.30 T es0 e
S.20 l+a< S5 Zesd

0.35 T30 3
S.65 Z+2s Hne5s 3+21

0.85 T.sl )
=.30 3+27 a+10 3+3T

0.35 T30 7
1S 5444 D+31; A

1.35 730 i1
3.590 4425 +1 0 2445

1.10 .20 3
9.50 4+54 SEaRL S+ 4

0.55 v el S
10.13 5+ 3 (L& T4dn

S .2D 7 .20 13
12.40 Bt S +55 + 10
102 SelS T 0

--------------- TRAYERTE CONTINGENCIES —=-wmmmmcmmea-
---------- LEY FAILUPE==m==m===———== —=FLII FRILUFE~-
TUPH  WALKEBRCK STATION MPPGIN ABOYE (It CEY B 1DEERACY

3.?T5HCE TIME WALKEBACK FEQUIFEMENTS SFEeED PEOLIFED SRR EVR'
O LM 0 LM i oz AMP HEL 0 orln e NN MET FRTE
Mo CHRP+MIND (HE+MINY (HRP+MIN> CHRP+MIH> CERAHRY O CEMOHED S CETUAHR D
ST LS O+ 0 soese ceee T E T 0,0 n.90 [?5?,?2
< .30 1+5% 2447 2+ 1 I+28 5. % 5.06  259.97
%:éﬁ 1455 1453 1+ 7 2+32 §.:s 39 S.3d ?EB'EJ
3.70 L +44 1454 1+ 3 2+eg 4.51 $.57 375.2
5.40 14322 1413 0+22 1+47 4.22 5.03 577 .94
2,410 0+S7 1440 0+54 2+ 7 ?.g? 5.0 f?ﬂ';ﬁ
é,go n+47 1+39 0+54 1+58 =.nd f'ig 27?.79
2.25 n+37 1+12 n+a?v 1+25 c.le 2.57 $56.55
0,00 0+ 0 1+19 0+35 1+12 0.00 U0 BVO. 03
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APOLLO 15

DESCARTES TRAVERSES

EVR II1 INFUT DATA MAR 7 1972
>TOR SEGMENT RETURN HERT -MOEILITY PRTES= MET FRTE
STHTICH TIME DISTANCE DISTANCE LERK WALE CI1DE WHELE
110} CHE+MINY KM KMo CETU/HRY  <{EM/FREY (KM HF) (BTl HE,
M 0+45 2.00 0.00 120,00 3.1l T30 1S=0.u
11 0+SS S.20 5.20 120.00 2.c0 7 .20 1290.0
12 n+Ss 0.35 S.20 120,00 Sl v e230 iegan,a
HE a+in 0.5 3.70 120,00 . V.20 12200
i a+g 0 0.295 .30 120,00 S T .20 1290, 40
i5 a+10 25 S.d0 120,00 Z.e0 7.30 1Se0.0
1% n+10 1.110 &30 180,040 Zoni v .30 1SS0 10
| En N+ 23 0,59 2.29 180,00 R 7.30 1S=0.0
LM N+S5S P .00 180.00 e e | Se0.u
MET PATE MET PATE MET PRTE MET RFATE LEMK EYH _zv
HLZEP RIDIMNG CTATION LM O-H FATE ue ITHERT STRET
CETLLAHPY CBTUZHRY CETUAHREY C(BTLZHP)Y CLE/HE) CE W=LEB co2-LB)
105000 SS0.010 950,00 1050.00 0.03S 11.n4 {.393
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T@0 LM—-KM

REITURN IIST.

.00

5.00
s

HPDLLB 1l6—-LRV TRRVERSE

82 HALKBACK CONSTRAINT
FH HALKBACK CONSTRAINT
SBATTERY WALKAACK CANSTRAINT

=7 Ak JEJEAE El:8 =)t =507

. 0B 2.08 3.88 4,008 5.8 .00 1.8l

EVARA TIME-HAURS
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FOOTNOTES TO
'‘CALCULATED DATA’

. 30 MINUTES RESERVES MAINTAINED ON ALL PLSS CONSUMABLES

AT STATION METABOLIC RATE

ALL DISTANCES AND SPEEDS ARE MAP DISTANCES AND MAP SPEEDS
(MOBILITY RATES)

REQUIRED RATE = RETURN DISTANCE/AVAILABLE OPS TIME
TOTAL OPS TIME 80,5 MINUTES
5 MIN BSLSS HOOKUP
13 MIN LM INGRESS
62.5 MIN AVAILABLE FOR RIDEBACK
52.5 MINUTES REMAINING FOR RIDEBACK (10 MINUTES ALLOWED AT
STATION FOR RETURN TO LRV AND RIDEBACK PREPARATION)

. TIME MARGIN AT STATION METABOLIC RATE

STATION
FINAL LM O/H

TIME REMAINING AFTER ALLOWANCE
FOR 10 MINUTES AT LRV,
} MARGIN = "1 KBACK, AND 13 MINUTES
INGRESS

RESPIRATORY EXCHANGE QUOTIENT = .90

BTU

FEED WATER HEAT OF VAPORIZATION 1038 B
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3.6.2 Traverse Maps

This section provides a set of maps similar to those to be used
by the crew on the lunar surface. They are preceded by a key to
the symbols on the map. First, two 1:25,000 scale maps depicting

the three traverses are given, then a series of 1:12,500 maps
follow. .
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3.7

37

LUNAR ROVER VEHICLE

The Apollo 16, J-2, mission is the second to use a vehicle to
transport the crew and equipment on extended geology traverses.
The benefits derived from using the LRV during the geology
traverses include:

1) Decreased metabolic rates while driving,

2) Decreased traverse time between geology sites,
3) Increased communications capability, and
4) Increased equipment transportation capability.

The intent of this section is to provide operational data re-
lative to the LRV systems, operations, performance and con-
straints. In addition, a section is provided showing the decal

ind checklist used in operating the vehicle on the Tunar sur-
ace.

Systems

The LRV (see figure 3.7-1) is a four wheel, electrically powered,
crew controlled, vehicle designed to accommodate two crewmen and
stowed ancillary equipment (see figure 3.5-1 LRV stowage) for
lunar surface traverses. Control of the LRV during the traverse
is effected by either of the two crewmen operating the hand
controller Tocated between them. The functions of the hand
controller are shown in figure 3.7-3. The crewman in the left
seat nominally has a control advantage since the "T" handle

is biased in his direction.

Selection of power sources for the steering motors (2) and the
drive motors (4), monitoring of parameters and operation of
the navigation system is possibie by either crewman using the
control and display console. The functions of the control and
display console which are not intuitively obvious are briefly
described in figure 3.7-4, For a complete description of the
LRV systems refer to the Lunar Roving Vehicle Operations Hand-
book .
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3.7.2 Operations

The following table is a compendium of the functions performed
on and with the LRV during the lunar surface EVA operations. As
such, it is designed to supplement data on LRV operations as
specified in the integrated EVA vertical timelines, by providing
detail procedures. The delineation of these functions is by EVA

and the procedures referenced within each function are given in
chronological order.
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TABLE 3.7-1
LRV OPERATIONAL FUNCTIONS

EVA-1 FUNCTION PROCEDURE
Deploy and set-up Table 3.7-2
LRV Power-up Table 3.7-3.A
Navigation Alignment Table 3.7-4
Geology/Science Sites
A)  MNominal Table 3.7-5.A
B) Mav update Table 3.7-5.8
LRV close-out Table 3.7-5.A
EVA-2
LRV power-up Table 3.7-3.8
Navigation Alignment Table 3.7-4
Geology/Science Sites
A}y Nominal Table 3.7-5.A
B) MNav Update Table 3.7-5.B
LRV close-cut Table 3.7-6.8
EVA-3
Navigation Alignment Table 3.7-4
Geclogy/Science Sites
A)  Nominal Table 3.7-5.A
B) Nav Update Table 3.7-5.B
LRV close-out Table 3.7-6.C
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TABLE 3.7-2
LRV _OFF-LOAD FROM LM AND LRY SET-UP

Release LRV insulation blanket, verify outrigger cables taut and
chassis parallel.

Inspect right and left walking hinge latches to verify indicator
marks aligned.

Release contingency deployment tool velcro. Remove and stow tool.

Release left hand deploymant tape stowed in nylon bag attached to
lower left support arm by velcro tapes.

Stow left hand deployment tape by draping it over a LM landing
strut for convenient future access.

Releas2 deployment cable from teflon clips on left side of LRY
centar chassis and deploy cable.

Release right hand deployment tape stowed in nylon bag attached
to lower right support arm by velcro tape. Hold tape and move
away from LRY deployment area.

Ascend LM ladder and pull LRV deployment O-handle. Verify LRV
moves outward from LM about 4 degrees.

Dzscend LM ladder. Grasp deployment cable, monitor deployment
activity and maintain tension on deployment cabie.

Pull right hand deployment tape. Verify LAY rotates outward from
L,

Continue to puil right hand tage. When the tape marks appear
{the vehicle is outboard at about 45 degrees) verify that:

(a) Tension on aft depioyment cable is released.

(b) Aft chassis unfolds and locks in position.

(¢} HRear wheels unfold and tethered rzar wheel struts fall free.
(d) rvard chassis is released from console post and returns to

a
5 degree position. {Rotates in toward LM)

Continuz to pull right hand tape. Verify that:

(3) Center/aft chassis rotates until rear wheals contact lunar
surface. o .

(b) Raar wheels slide on surface permitting center/aft chassis

to move awa, from LM.

NOTE: If wheels fail to slide, deployment cable may be pulled to
permit center/aft chassis to move away from LM.
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13.

14.

16.

17.
18.

26.
27.

28.

Continue to pull right hand tape. Verify that:

éa) Rear wheels are on the surface.

b) Forward chassis continues to unfold and locks in position.
(c) Forward wheels unfold.

(d) Slack in outrigger cables (outer braked reel cables).
Release right hand tape and at chassis RR grasp outer braked reel

cable and remove cable pin and discard cable and pin outside work
area,

At chassis LR grasp outer braked reel cable and remove cable pin
and discard cable and pin outside work area.

Pull left hand tape. Verify that forward chassis lowers until all
wheels contact lunar surface and support vehicle weight and 45°
cable is slack.

NOTE: If wheels fail to slide, deployment cable may be pulled to
move LRY away from LM.

Coil deployment cable and remove cable release pin and chassis
delatch fitting pin. Discard cable and deployment hardware outside
of work area (right).

Pull saddle release cable verify telescoping rods drop free (left).

Erect LRV geology paliet mounting post (right).
-{SEE NOTE 1)~

Deploy rear fender extension (right and left).

Check rear hinge pins engaged (right and left).

Check aft steering seal intact (right).

Check rear steering decouple ring sealed {right).

Release inboard hand hold tie down (left).

Erect seats (release seat tie down straps) (right and left).

Attach seat support leg velcro strap to outboard handhold (right
and left).

Lower arm rest (right).

Pull console "T" handle and rotate 90°; lower console while raising
inboard handhold (right and left).

Lock console/handhold in place, T handle 90°, velcro T handle strap
(right and left).
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Remo;e tripod and stow toehold (wheel decouple tool) {right and
left).

Release velcro tiedowns and erect footrest and velcro in place
(right and left).

Check front hinge pins engaged {right and left).

Check fwd steering seal intact (left).

Deploy front fender extension (right and left).

Verify battery covers closed (right and left).

Pull attitude indicator and C&Y pins and discard (left).
NOTE 1: The vehicle may be picked up by both crewmen and

turned away from the LM prior to vehicle set-up
(i.e., prior to step 19).
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18.

19.

TABLE 3.7-3.A
POWER-UP (EVA-1)

Check hand controller operation.

Set parking brake and Verify Reverse INHIBIT Switch - DOWN.

BUS A, BUS B, BUS C, BUS D Circuit Breakers - CLOSE.

Report BAT 1 and BAT 2 AMP-HR indications.

Report BAT 1 and BAT 2 AMPS indications.

BATTERY Switch - VOLTS x 1/2.

Report BAT 1 and BAT 2 VOLTS indications.

BATTERY Switch - AMPS.

Report BAT 1 and BAT 2 temp (°F) indications.

Report motor temps (LF, RF, LR, RR).

+ 15 VOC PRIM and SEC Circuit Breakers - CLOSE.

STEERING FORWARD AND REAR Circuit Breakers - CLOSE.

CRIVE POWER LF, RF, LR, RR Circuit Breakers - CLOSE.

PWM SELECT Switch - BOTH. (Vert fy)

DRIVE EMABLE LF and RF Switches - PWM 1.

DRIVE ENABLE LR and RR Switches - PWM 2.

+ 15 VDC Switch - SEC.

STEERING FORWARD Switch - BUS A,

STEERING REAR Switch - BUS D.

CAUTION

The hand controller should be in park brake position
and the drive enable switches must be set to an active
PWM prior to setting any drive power switch to an en-
ergized bus. If the drive power switch is turned on
and the corresponding drive enable switch is not se-
lected to an active PWM, then full power will be ap-
plied to the corresponding drive motor when the hand
controller is released from brake position. Should

this condition occur, the hand controller should be
immediately returned to park brake position.
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24,
25.
26.

DRIVE POWER LF AND RF Switches - BUS A.

DRIVE POWER LR AND RR Switches - BUS D.

. Release parking brake and place reverse INHIBIT switch - UP

position.

NOTE: The LRV driver may now back away from LM. LRV driver
should request other crewman to direct and monitor any
backing operations from an off-vehicle position.

. Stop LRV and set parking brake. Reset Reverse INHIBIT Switch

(push switch DOWN).
Release parking brake and drive to MESA area for equipment loading.
Stop LRV and set brake.
+ 15 VDC SW - OFF

AUX CB - CLOSE.

*Omit Steps 21 & 22 if the LRV has been picked up and turn facing
away from the M.
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TABLE 3.7-3.B
POWER-UP (EVA-2&3)

1] Cl?se LRV battery covers as required and press on covers to mate
velcro.

2. Check hand controller set parking brake and Verify Reverse INHIBIT
Switcn - DOWN.

3. BUS A, BUS B, BUS C, BUS D Circuit Breakers - CLOSE.

4. NAV POWER CB - CLOSE {Verify) (Do not Torque gyro or move LRV for
1-1/2 min, ).

5. AUX C8 - CLOSE (Verify),

6. Report BAT 1 and BAT 2 AMP-HR indications.

7. Report BAT 1 and BAT 2 VOLTS indications.

8. Report BAT 1 and BAT 2 AMPS indications.

9. Report BAT 1 and BAT 2 temp (°F) indications.
10. Report drive motor temps {LF, RF, LR, RR).

11. Verify PWM SELECT Switch - BOTH.

12. Verify DRIVE ENABLE LF and RF Switches - Pu¥ 1.

13. Verify DRIVE ENABLE LR and RR Switches - PuM 2.

15. Release parking brake and Drive to nav alignment site.
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TABLE 3.7-4
NAVIGATION ALIGNMENT

1. Drive LRV to area level within + 6° of zero for pitch and roll.

2. Deploy Sun Shadow Device (SSD).

L
.

Park heading down sun within + 3° SSD.

Hand controller to parking brake position
Power down (+ 15 VDC SW - OFF)

Report SSD, pitch and roll readings.

Y. Stow SSD and attitude indicator.

Move SYLTEM RESET switch niomentarily to RESET and return to OFF
position,

—

Verify hearing, distance 4 range indicators zero.

S. Op2rate GYRO TORJUING switch to LEFT or RIGHT position to correct
HEADING indicator as roquired,

5. Power-up LRY, (4 15 VOC SY - PRIM).
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10.
[
12.

13.
14.

TABLE 3.7-5.A
GEOLOGY/SCIENCE SITE NOMINAL

Stop LRV and set hand controller in parking brake position;
Neutral throttle, reverse inhibit switch - down.

Power down as follows:
(a) + 15 VDC Switch - OFF,

Report LRV readings in the following ORDER:

Heading
Bearing
Distance
Range

Amp-Hr Batt ]
Amp-Hr Batt 2
Temp Batt 1
Temp Batt 2
Temp LF motor
Temp RF motor
Tamp LR motor
Temp RR motor

M Q. M o w

* % * *

T B — — — —— —— P W T~ P P

— O sy _a-:‘la

LCRU mode switch:
(2)

3 (TV BMT) (near the LM) or,
2 (FM/TV) (on the traverse)

Lol +1]
S

Align HGA via AGC meter and signt.
Dust CTV, TCU and LCRU.

farform scisnce requirements.
Return to LRV.

Stow Gnomon.

LCRU mode switch to 1 (PM1/WB).
Mount LRV and fasten seat belt.

Verify handcontrolier in parking brake position and reverse in-
hibit switch down.

+ 15 VDC switch - PRIM.

Release parking brake.

*These four readings may be given as "all low" if the temps do not

drive the needle off the peg.
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10.
11.
12.
13.
14.

N TABLIETS 735 B
GEOLOGY/SCIENCE SITE-NAV. UPDATE

Drive to area level within + 6° of zero for pitch and roll.
Deploy SSD and head down sun within + 3° SSD,

Stop LRV and set hand controller in parking hrake position.
Reverse inhibit switch - down.

Report SSD, pitch and roll readings.

Stow SSD and attitude indicator.

Power down as follows:

(a) + 15 VDC Switch - OFF.

Report LRV readings in the following ORDER:
(a) Heading

(b) Bearing
(c) Distance

(d) Range

(e) Amp-Hr Batt 1
(f) Amp-Hr Batt 2
(g) Temp Batt 1

(h) Temp Batt 2

(i) Temp LF motor *
(3) Temp RF motor *
(k) Temp LR motor *
(1) Temp RR motor *

LCRU mode Switch:

(a) 3 (TV RMT) (near the LM)
(b) 2 (FM/TV) (on the traverse)

Align HGA via AGC meter and SIGHT.
Dust CTV, TCU and LCRU.

Perform stop science requirements.
Return to LRV,

Stow Gnomon.

LCRU mode switch to 1 (PM1/WB).
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TABLE 3.7-6.A
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Amp-Hr Batt 1 L Wk

Amp-Hr Batt 2 iy
Temp Batt 1 i
Temp Batt 2

Temp LF motor

Temp RF motor

Temp LR motor
Temp RR motor

mode sw - 3 (TV RMT). UG

Align Hi-gain Ant.

Dust

CTV, TCU & LCRU.

Prior to LM ingress.

LCRU power switch - OFF
LCRU thermal blanket - place 35% , blanket over

mirrors (i.e., 65% of mirrors showing). ‘:}'
LRV battery covers - OPEN & dust LRV mirrors as requ1red. wﬁﬁ
(Dust LCRU mirrers}. A=

BUS A, BUS B, BUS C, & BUS D CB's - OPEN.

- .{‘

I8
.
-
-
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TABLE 3.7-6.B
EVA-2 Closeout

Position LRV near MESA - Cross sun, Heading - 351°, set parking
brake and verify REVERSE INHIBIT switch - DOWN,

Report BEARING, DISTANCE and RANGE.
+ 15 VDC switch - OFF

Report LRV readings in following order:

(a) Amp-Hr Batt 1
(b) Amp-Hr Batt 2
(c) Temp Batt 1

Temp Batt 2

Temp LF motor
Temp RF motor
Temp LR motor
Temp RR motor

P I N N T
o0 H M oo
S St St e S”

LCRU mode sw - 3 (TV RMT).

Align Hi-gain Ant.

Dust CTV, TCU, & LCRU.

Prior to LM ingress:

LCRU power switch - OFF

LCRU thermal blanket - 100% open. (verify)
LRV covers open and LRV mirrors dusted

as required (Dust LCRU mirrors).
(d) BUS A, BUS B, BUS C, & BUS D CB's - OPEN.

(a
(b
(c
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10.
11.
12.
13.

TABLE 3.7-6.C
EVA-3 Closeout

Position LRV near MESA - Set parking brake and verify REVERSE
INHIBIT switch - DOWN.

Report BEARING, DISTANCE and RANGE.
+ 15 VDC switch - OFF,

Report LRV readings in following order:
(a) Amp-Hr Batt 1

(b) Amp-Hr Batt 2

(c) Temp Batt 1

(d) Temp Batt 2

(e} Temp LF motor

(f) Temp RF motor

(g) Temp LR motor

(h) Temp RR motor

LCRU mode switch - 3 (TV RMT).
Align Hi-gain Ant.

NOTE: Off-load eguipment and then drive to final LRV
parking site.

LCRU mode switch - 1 (PMi/WB).
Ingress LRY verify parking brake, reverse inhibit switch - DOWN.
+ 15 VDC switch - PRIM.

Gran Prix.

NMAV RESET switch to RESET momentarily then to - OFF,

Verify BEARING, DISTANCE and RANGE - ZERO.

Drive on a HEADING of 085° wuntil the DISTANCE indicator reads

0.1 km; BEARING indicator should read 265°. Turn left to a
HEADING OF 165° and stop at outbound tracks.
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7.3

Performance and Constraints

The purpose of this section is to provide LRV performance, con-
straints and operating limitations which are of general interest.

Detailed performance and constraint characteristics may be found
in the LRV Operations Handbook, Appendix A.

Velocity, steering and braking capabilities and limitations are
shown in figures 3.7-5 , 3.7-6 and 3.7 =7 , respectively.

Slopes, positive or negative, significantly effect the LRV char-
acteristic. An observation that can be made from these figures
is that increasing slopes decrease speed, improve steering and
dynamic stability, and stopping distance as compared to a Q°
slope. Figure 3.7-8 1is intended to further refine the data
provided in figure 3.7-7 to include the effects of various
hand controller braking positions on stopping distance vs slopes
for 8 km/hour.

Table 3.7 =7 1is compendium of LRV operating limits, constraints,
and requirements of crew operation. These are generally pre-
sented without comment.
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STOPPING DISTANCE (METERS)

FIGURE 3.7-7
STOPPING DISTANCE VERSUS INITIAL

VELOCITY FOR VARIOUS SLOPES
86.5r

3
| 1 %
~

1 1 1

o

2 Bl 6 8 10 12 14
INITIAL VELOCITY (KM/HR)
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TABLE 3.7-7

LRV Operating Limits, Constraints & Requirements

The LRV velocity should not exceed 5 km/hour while traversing to
the ALSEP site with the ALSD on the LMP seat. :

T@e NAV power circuit breaker must be closed for at least 1-1/2
minutes before torquing the gyro or repositioning the LRV.

The navigation system gyro nmust not be torqued continuously for
more than two (2) minutes.

NOTE: Since the heading indicator torques at a rate of 1.5°/
sec the heading could be torqued 180° in 2 minutes.

To minimize heading errors for navigation system initial alignment
and updates, the LRV should be parked such that the pitch and roll
is within + 6° of zero, (roll being the most critical) and the

Sun Shadow Devices (SSD} within + 3°.

The attitude indicator and the SSD should be read to MCC within the
tolerances noted below to minimize heading errors:

Pitch within 2-1/2°, Roll within 1° and SSD within 1°.
Further the shadow cast on the SSD scale should be read from the
center of the rod.

Park the LRY cross sun heading Norih between EVA's in the sun light:

o

.

(a) END of EVA-1 - HEADING
(b) END of EVA-2 - HEADING

354
351°
Open the LRV battery covers at the end of each EVA.

The LCRU thermal blankets will be open {i.e. % of mirror showing)
as per the following schedule:

(a) EVA-1, EVA-2, & EVA-3 - 100%
(b) Between EVA's 1&2 - 65%

(c) Between EVA's 2&3 - 100%

(d) Subsequent to EVA-3 - 100%

The LRV will be parked at the conclusion of EVA 3 as per the
following parameters:

Distance 300 ft + 25 ft

(a) +
(b) LRV to LM Bearing 265°
(c) LRV Heading 165°
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10.

11.

12.

13.

17.

Caution: While driving, an open-operating corridor shall be
maintained on either side of the LRV. For a velocity of 8 km/hour

the driving corridor should be 17 feet. Possible condition: guard
against steering failures,

Caution: The drive enable switches must be set to an active PWM
prior to setting any drive power switch to an energized bus. If
the drive power switch is turned on and the corresponding drive
enable switch is not selected to an active PWM, then full power
will be applied to the corresponding drive motor when the hand
controller is realeased from brake position.

Warning: The EMU should not brush against the LRV wire wheels
at any time. This constraint is to protect the man and the suit
not the LRV. Possible condition: Wire breakage on wheel.

Warning: The gloved hand is not to be used to decouple or recouple
a traction drive unit. The decouple tool is specifically provided
for this operation. Possible condition: Overtemp drive unit.

Hi-gain antenna sighting/LRV Heading: Coarse alignment (6°) of LCRU
Hi-gain antenna may be made at any LRV parking heading by use of the
AGC meter. Fine alignment (2.5°) wvia the optical sight is dependent
upon the LRY heading as foliows:

LRY Heading Optical Sighting
1) 0° - 195° acod - not more than
30 sacs of crew time
2} 195° - 270° marginal - more than 30 secs
and of crew time
350° - 360°
3) 270° - 350° not possible

The LRY mirrors (eg Battery 1, Battery 2, SPU and DCE)} shall be dusted
at the end of each EVA if there 1s dust visible or if 10% of the mirrore
surface is covered with dust clumps.

The TV camera will be manually positioned horizontal and CCW by the crew
at the end of each science site.

The maximum down Slope velocity for slopes greatar than 12° shall be 4
Km per hour. This may require braking for extend driving times. The

brakes should be applied as required to slow the vehicle and then re-

laxed (i.e., do not drag the brakes nor panic stop the LRy).



3.7.4

Decals and Checklists

The LRV Operations Decal which is located on the console
immediately ahead of the LRV handcontroller is shown in
figure 3.7-9. The LRV/LCRU Malfunction Procedures Check-
list shown in figure 3.7-10 is included as part of the on-
board Flight Data File and is stowed in the LRV mapholder.
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Figure 3.7-10
LRV MALF, PROCEDURE
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Figure 3.7-10
LOSS OF VOICE COMM with MSFN (LCRU)
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5.0
5.1

ALSD
ALSEP
A/S
ASE

BB
BRB
BSLSS

CDR
CRE
C/S
csvC
cTv

DAC
0/S
DSBD

ECS
EMU
ETB
EVA

GCTA

HBW
HCEX
HEDC
HFE
HEGA
HTC

ICG
ISS

LCG
LCRU
LEC
LGA
Li0H

APPENDIX

ABBREVIATIONS

Apollo Lunar Surface Dril

Apollo Lunar Surface Experiments Package

Ascent Stage
Active Seismic Experiment

Boyd Bolt
Big Rock Bag
Buddy Secondary Life Support System

Commander

Cosmic Ray Experiment
Central Station

Core Sample Vacuum Container
Color Television Camera

Data Acquisition Camera
Descent Stage
Documented Sample Bag Dispenser

Environmental Control System
Extravehicular Mobility Unit
Equipment Transfer Bag

Extra Vehicular Activity

Ground Controlled Television fssembly

Hi-Speed 8lack & White

Hi-Speed Colar Exterior
Hasselblad Electric Data Camera
Heat Flow Experiment

High Gain Antenna

Hand Tool Carrier

Internal Cover Garment
tnterim Stowage Shelf

Liquid Cooled Garment

Lunar Communication Relay Unit
Lunar Equipment Conveyor

Low Gain Antenna

Lithium Hydroxide
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LM
LMP
LPM
LRV
LSM
LSucC

MCC-HOU
MESA
MSFN

0PS

PLSS
PRA
PSE

RCU
RHSC
RTG

SCB
SEQ
SESC
SRC
3S0
SWC

TCU
7D
UHT
uv

Lunar Module

Lunar Module Pilot

Lunar Portable Magnetometer
Lunar Roving Vehicle

Lunar Surface Magnetometer

Lunar Surface Ultra-Violet Camera

Mission Control Center - Houston

Modularized Equipment Stowage Assembly
Manned Space Flight Network

Oxygen Purge System

Primary Life Support System
Parabolic Reflector Assembly
Passive Seismic Experiment

Remote Control Unit
Right Hand Side Console (LM)
Radio-Isotope Thermoelectric Generator

Sample Collection Bag

Scientific Equipment

Special Environmental Sample Container
Sample Return Container

Sun Shadow Device

Solar Wind Composition

Television Control Unit
Touchdown

Universal Handling Tool
Ultra-Violet
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5.2

5.2‘]

5.2.2

Lunar Surface Operational Constraints
Introduction

The data presented in this section are restricted to flight
crew operational constraints relative to lunar surface extra-
vehicular activity. Excluded are spacecraft constraints ex-
cept where they have a direct bearing on EVA operations.

By definition, a lunar surface constraint is any limitation
imposed on lunar equipment design, operational procedure or
sequence, etc. due to an equipment, human or environmental
characteristic.

Constraint Classification

The constraints are divided into five different categories
according to the impact on the mission if the constraint is
violated. The violation classification is enclosed in paren-
theses following the constraint.

Constraint Categories

Mission Operations:

Constraints on mission operations that are necessary due to
considerations of a lunar surface activity.

Lunar Surface Operations:

Constraints on lunar surface operations that are necessary
due to sauipment design andfor the lunar environment.

Fquipment Operation:

Constraints on equipment operation that are necessary due to
the equipment design.

General:

Constraints that apply to two or more phases of the Apollo
lunar landing mission.
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5.2.2.2 Violation Classification

5.2.3

Critical:

A.constraint that is necessary to prevent a compromise of
qxssion‘safety. A violation of a critical constraint would
jeopardize the safety of the crew or equipment essential to
the completion of the mission.

Major:

A constraint that is necessary to prevent the compromise of
the mission reqguirement.

Minor:

A coqstraint that cannot be classified as CRITICAL or MAaJOR
but is necessary to optimize lunar surface activities.

Lunar Surface Operations Constraints

Spececraft Attitude:

Lunar surface EVA operations will not be conducted when the
angle of the LM X-axis with the local gravity vector exceeds
15%. This attitude may arise from the combination of all
factors such as asymetric compression of the Tanding gear
struts and terrain conditions. (CRITICAL) (Provisional, docu-
mentation to substantiate is unavailable)

Landing Site Slope:

The maximuit topographical slope on which lunar surface EVA
operations will be conducted will be that which the astronaut
can safely negotiate unassisted. This is presently established
as 15°. (CRITICAL) (Reference: Unpublished report of test
"Crewman Capability investigation", by Dr. D. L. Lind, Astro-
naut, Partial Gravity Simulator, Building 5, MSC, November 8,
1968).

LM Forward (+Z) Hatch Operations:

The forward hatch may be left fully open during the EVA (up to
3 hours) provided: (CRITICAL) (GAEC LM Engineering Memorandum
LM0-510-1201, April 24, 1969)

1) The cabin temperature, GF 1641T, must be between 60°F
and 90°F at the beginning of the EVA, and
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2) The sun vector is outside a 65° cone about the +Z axis.
Otherwise the limit is:
1) 15 minutes for hatch fully open or
2) For the duration of the EVA provided the door is no
more than 3 inches from the closed position, using
the door snubber device for control.

Foward Contamination Control:

Fecal bags and other human wastes will be processed with a
disinfectant and double-bagged prior to jettisoning. It is
preferred that these be returned to earth by transferring to
the CSM. As alternatives the wastes will be stowed in the
descent stage if possible. Otherwise, it will be left on the
lunar surface. (MINOR)

Extravehicular Communications System:

The first crewman to the lunar surface will operate in the re-
lay mode. For two-man EVA operations the dual mode is nominal.
(MAJOR) (Reference: NASA, Land, C.K., "Performance Analysis
of the Extravehicular Communications System," MSC Internal Note
EB-R-68-14, May 16, 1969).

0PS Metabolic Capability:

The maximum heat removal of the Oxygen Purge System (OPS) is
about 950 BTU/HR average over the peried in which the man is
storing 300 BTU. The heat removal capacity of the OPS is 475
BTU's. (CRITICAL). (Reference: Zieglschmid, J. F. M.D.;
Results Eighth Lunar Surface Operations Planning Meeting;
June 7, 1968).

LiOH Cannister

The LiOH Cartridge of the PLSS can be stored at temperatures
within the limits of Fig. 4.5-29 of Apollo Qperations Handbook,
Vol. IV, EMU Data Book, Amend. 18 (7/3/69). LiOH efficiency

is reduced if these limits are not reached or exceeded. The
cartridge should not be exposed to an ambient pressure of less
than 0.5 psia for more than 15 minutes (cartridge as stowed is
sealed to the spacecraft environment. Exposure to ambient
pressures less than 0.5 psia causes the water in the Li0OH to
vaporize which limits its use time in the EMU to 60 minutes

maximum. (CRITICAL)
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5.2.4

SEQ Bay

The Scientific Equipment Bay doors must be closed after the

ALSEP is removed from the bay in order to maintain LM thermal
control. (CRITICAL) (Reference: Discussion Between: GAEC
gggi?gg;§ and Lunar Surface Operations Office Engineers: July

PLSS Battery

The PLSS battery and LiOH canister must be replaced prior to
the second and third EVA's. (CRITICAL) (Reference: CF721-70-
2563 Lunar Surface Operations Office; Twenty-Seventh Lunar
Surface Operations Planning Meeting, August 7, 1970).

Equipment Operation Constraints

Still Camera (Hasselblad):

Film Environment - This film magazine should not be exposed to
vacuum conditions for periods in excess of & hours. The film
temperature must be maintained in the range of 50-100°F. (MAJOR)

Sequence (Data Acquisition) Camera:

Magazine Temperature - The film magazine 1imits 130°F is in-
dicated by temperature gage on side of magazine (MAJOR) (Ref:
NASA R. Gerlach in Minutes Third Meeting Lunar Surface Opera-
tions Planning Meeting, 1/19/68).

Color Television Camera

1. Optical Line-of-Sight should not be pointed within 10° of
the sun. (MINOR). It is not desirable that the TV be
pointed at Tow light level areas with high contrast bright
zones for long time periods. May result in a temporarily
degraded picture.

NOTE: Camera setting under these conditions (not to exceed 30
minutes) lens aperture f:22, zoom 25mm, ALC switch on
AVERAGE.

2. Bright scenes or with crewmen in picture for long periods
require camera to be reset to PEAK on ALC switch. (MAJOR)

3. Dust contamination of TCU unit and drive mechanism should
be avoided. (MAJOR)
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4. Color TV camera should not be placed in the shade if not
operating, but may be in shade for not longer than one hour
if camera is operating. (MAJOR)

5. Camera case, particularly the mirrors, should be kept as
free from dirt as possible. (MAJOR)

NOTE: No time constraint on operation in sunlight if case is
clean.

6. Camera warmup time is <1 minute under temperature limits
anticipated for Apollo missions. (15-20 sec for color
whee] motor to come up to speed).

(Reference: Telecon J. Feltus/B. Perry office/EE2 to Lunar
Surface Operations Office CG33, June 17, 1970.)

Sample Return Container

1. Remove flaps from the small pockets and press the pockets
flat prior to closing SRC Tid.

2. Flatten the strap on top of lid to aid in engagement of the
latch and apply a slow even force to handle to lock 1id.

3. Assure that seal area is clean of foreign objects prior to
closing 1id.

Penetrometer

The Penetrometer should be held as nearly vertical as possible
and pressure applied with a smooth, steady force when taking a
measurement.

The Lunar Reference plane must be returned to its full up posi-
tion after each penetration and prior to indexing, and the
Penatrometer should be indexed after each penetration measure-
ment.

In addition the Lunar Reference plane should be in its full up
position when changing cones and pressure plate.
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Apollo Lunar Surface Experiments Package (ALSEP)

The ALSEP will be deployed a minimum of 300 feet from the LM on
the Z-axis. The 300 foot minimum distance to the emplacement area
is due to the necessity of ALSEP deployment out of the LM ascent
blast area. The walk to the deployment area is timed to prevent
excess RTG warmup and thereby avoid thermal problems for the crew-
man. (MAJOR)

1. ALSEP Hold Points
The following 1ist of hold points is provided. The sequence
of the ALSEP deployment may be stopped after the completion
of any one of the hold points, to be continued at some later
time by going to the next series of tasks. (MAJOR) (Refer-
$gg§:) Clayton, J. F.; Bendix Aerospace; Letter October 27,

la) Remove Packages #1 and #2; close SEQ Bay door; emplace
ALSEP packages with experiments in and facing the sun.

1b) Tilt fuel cask; dome not removed.
1c) Tilt fuel cask; remove dome, do not defuel.

1d) Fuel RTG, carry ALSEP to deployment site; remove HFE sub-
pallet from Package no. 2; carry Package no. 1 to emplace
site (do not deploy); inter-connect RTG cable (do not
actuate shorting switch); inter-connect HFE.

le) Deploy Package Mo. 1 as well as Package No. 2; release
and remove experiments; raise sunshield; deploy experi-
ments (IF DESIRED).

1) Deploy experiments and complete ALSEP tasks. A hold
point exists after each experiment is deployed.

2. ALSEP Deployment

The ALSEP is deployed a minimum of 300 feet from the LM. The
individual experiment constraints are as follows: (MAJOR)
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2a) RTG (Radioisotope Thermoelectric Generator)

PARAMETER

Separation Between RTG and
Central Station

RTG Orientation from Central
Station

RTG Deployment Site

RTG Alignment

Interrelation

CONSTRAINT

9 to 12 ft. Limited by 13 ft

cable. Hot RTG should be away
from Central Station to avoid

contact with astronaut, and to
provide maximum heat radiation
to free space.

+20° West of Central Station as
visually determined by astro-
naut to minimize thermal load

on Central Station.

Horizontal site. Pallet must
be horizontal #10°, as visually
determined by astronaut. No
mechanical provisions for as-
tronaut to level RTG. Astro-
naut will avoid craters and
slopes which impede dissipation
of heat from RTG.

No critical constraints. As-
tronaut will align so as to
favor RTG cable exit toward
Central Station.

Nominal Current Readings:

Time after Short Circuit
fueling Current
10 min. 4-6 amps
20 min. 5-7 amps
30 min. 6-8 amps
»35 min. 7-8 amps

After the connection is made
and the shorting switch is
depressed, the ammeter reading
goes to zero.
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2b) ALSEP Central Station

PARAMETER CONSTRAINT

Central Station-to-LM 300 to 1000 ft. This distance

Separation is required to keep ALSEP out
of the LM ascent debris blast
area.

Central Station Orientation Due West or East of LM, pre-

from LM ferably West. Must not be de-
ployed in shadow of LM.

Central Station Deployment Approximately horizontal, as

Site visually determined by astro-

naut to provide stable base
for antenna. Astronaut must
avoid craters and slopes which
would degrade thermal control
of unit.

Central Station Leveling 5° of vertical as noted by as-
tronaut on bubble level. Level-
ing procedure interacts with
alignment procedure.

Central Station Alignment +5° of East-West as aligned by
astronaut using partial compass
rose. Alighment affects therm-
mal control capability of Cen-
tral Station. Closed or cur-
tained sides of Central Station
must face East-West.

Interrelation Central Station, as with most
ALSEP subsystems, requires
clear field-of-view for both
thermal control and scientific
data reasons. Central Station
must not be shaded from the sun
on the lunar surface prior to
deployment. ALSEP design allows
deployment when sun angle is
between 5 and 45 degrees. ALSEP
may be removed when bottom of SEQ
Bay is 18 to 60 in. from lunar sur-

face and with a 15 degree tilt in
any direction.
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2¢) Central Station Antenna
PARAMETER
Site Selection

Antenna Leveling

Antenna Alignment

Antenna Azimuth Setting

Antenna Elevation Setting

CONSTRAINT
Attach to Central Station

+0.5° of vertical. Astronaut
will use bubble level to ad-
just. Level adjustment inter-
acts with alignment.

+0.5 of East-West line as de-
termined by sundial. When
shadow coincides with shadow
reference line, alignment is
within +0.5°.

Astronaut will set dial to
value indicated on Cuff Check-
list for landing site chosen
to assure adeguate signal
strength for 1ife of ALSEP.

Astronaut will set dial to
value indicated on Cuff Check-
1ist for landing site chosen
to assure adeguate signal
strength for 1ife of ALSEP.
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2d) ASE (Active Seismic Experiment)

PARAMETER

Geophone
Deployment

Geophone
Alignment

Geophone
Emplacement

Thumper
Operations

Separation between
ASE Mortar Package
Assembly (MPA)

and Central
Station

MPA Leveling

MPA Alignment

CONTRAINT

Deploy geophone cable
anchor/flag 8 feet north of
Central Station and Geophone
#1 four feet West from
anchor/flag. Deploy Geo-
phone #2 and #3 at 150 feet
increments.

Geophone cable line should
run 290° of the Central
Station. Geophones should
be in a straight line with-
in 3 degrees as visually
determined, utilizing marker
flags.

Plumb geophones to within
7 degrees of vertical.

During the firing of the
ASI's, both crewmen should
remain still when within
300 feet of the nearest
geophone, 10 seconds before
firing and 10 seconds after
firing.

Deploy the Mortar Package

55 feet north of the Central
tation and RTG. Limited by

58 foot cable.

After mounting the MPA to
the pallet, coarse level the
MPA within 5 degrees using
bubble Tevel.

Align the MPA within 5
deqrees from assumed
Geophones deployment lines.
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Caution: Alignment must
assure that Mortar Package
fires parallel to geophone
line (to within 5 degrees)
but in opposite direction
from Central Station and
LM.

Caution: Do not remove
the safety rods and arm
the Mortar Package until
after the EVA 1 geology
traverse.
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2e) PSE (Passive Seismic Experiment)

PARAMETER

PSE-to-Central Station
Separation

PSE-to-RTG Separation

PSE Orientation from Central
Station

PSE Deployment Site

PSE Leveling

~ PSE Alignment

Interrelation

PSE Thermal
Shroud

CONSTRAINT

8 to 9 ft. Limited by 10 ft
cable.

15 feet minimum from RTG nec-
essary to avoid thermal input
from RTG.

Southeast of Central Station,
on opposite side from the RTG,
visually determined by astro-
naut.

Approximately level spot.

Must be coarse leveled by as-
tronaut within _5 degrees of
vertical. Five degrees is the
limit of the automatic, fine-
leveling gimbal system.

Astronaut must rough align
within #20 degrees of lunar
East, before opening PSE shroud,
by pointing arrow on the sensor
girdle towards the sun.

Fine alignment will be perform-
gd by the astronaut after re-
moving girdle and spreading

the thermal shroud. Astronaut
will read and report, to the
nearest degree.

PSE must be no less than 10 ft
from other units to minimize
pickup of stray vibrations.

Quter edge of thermal
shroud must lay flat on
the surface.
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2f) LSM (Lunar Surface Magnetometer)

PARAMETER
Site Selection

Alignment

Leveling

CONSTRAINT

Deploy LSM 40 to 48 feet down
sun of the Central Station
1imited by 50-foot cable. This
separation is required to mini-
mize EMI effects on LSM sensors.

Align the LSM to within #3° of
East-West sun line. Astronaut
should read the shadowgraph
within +1°. Alignment is
critical because thermal con-
trol is critical and exact
alignment is required to inter-
pret LSM scientific data.

LSM should be placed in an app-
proximately level spot, free
from loose material. Level the
LSM to within +3° of vertical
using bubble Tevel. Recheck
level after deploying sunshade.
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2g) HFE (Heat Flow Experiment)
PARAMETER CONSTRAINTS

Site Selection Deploy the HFE Electronics Pack-
age 25 to 30 feet south of the
Central Station. HFE Electron-
ics Pacakge should be placed in
an approximately level area, re-
moved from any surface irregu-
larities or rocks that may ob-
scure the field-of-view of the
HFE sunshield reflector.

Alignment Align the HFE Electronics Pack-
age to within +5° of the plane
of the ecliptic or lunar equa-
tor. This is accomplished by
rotating package until shadow
cast by UHT covers alignment de-
cal. Radiator must face away
from equator. Deploy the probes
15 to 19 feet from the Electron-
ics Package maintaining 30 foot
minimum separation between
probes and RTG and probe-to-probe.

Leveling Level the HFE Electronics Pack-
age to within 5° of vertical
using bubble level. Bubble
should be free from case circle
to be within 5°.

442



2g) HFE (Cont'd)
PARAMETER
HFE Bore Holes

Core Hole

CONSTRAINTS

Use the Apollo Lunar Surface
Drill to make a lined bore

hole greater than 2.3 meters
deep in the Tunar surface

and aligned to within 15 degrees
of vertical.

Each hole should be 1-1/2
diameters from the rims of
"fresh" craters more than
1 meter across.

Each hole should be 3 or
more diameters from
boulders more than 1 meter
across.

Try to avoid having a
"fresh" crater greater
than 2 meters across be-
tween bore holes.

Try to aveid having a
"fresh" crater greater
than 5 meters across be-
tween the HFE bore holes
and the core sample hole.

HFE Core Holes should be
drilled within 15 degrees
of vertical.
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2h) LPM (Lunar Portable Magnetometer)

PARAMETER
LPM Leveling

LMP Alignment

Interrelation

Power

CONSTRAINTS

Sensor should be level
within 5 deagrees,
utilizing bubble level
on tripod.

Align sensor to within
3 degrees of suniine
utilizing shadowgraph
on tripod.

After deploying Sensor
assembly and returning to
LRY, astronaut should allow
a minimum of 60 seconds

for magnetometer stabili-
zation.

Deploy the LPM a minimum of
250 feet from the LM and
approximately 50 feet from
other deployed equipment.

Between readings do not leave
READ switch on since only 17

minutes of ON time exists in
the battery. Aporoximately

4 hours total of sensor time
exists.
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2i) LSUC (Lunar Surface Ultraviolet Camera)

PARAMETER
LSUC Deployment

Power

LSUC Leveling

LSUC Alignment

Interreiation

CONSTRAINTS

The LSUC should be located
to remain within the shadow
of the LM.

The battery box should be
located to remain in direct
sunlight during at least
the first two-thirds of

the lunar surface stay.

Utilize leveling jacks as
necessary to center the
bubble level within the
case and then turn leveling
jack to lock the base in
level position.

Center the earth in the
reticles of the earth sight.
Read azimuth and elevation
coordinates. These azi-
muth and elevation coordi-
nates will be used to
update the settings in

real time.

Astronaut should leave the
vicinity of the camera as
soon as possible after re-
targeting due to the venting
of waste gases from the life
support system which could
locally increase the ambient
pressure thus causing the
camera to stop operating.
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2j) CRD (Cosmic Ray Detector)
PARAMETER CONSTRAINTS

Deployment Do not pull red ring on
Cosmic Ray Detector Sheets
while the RTG is in the
vicinity of the LM

Describe the amount of lunar
dust on the visible thermal
plates. Excessive dust exposure
may require early retrieval.

Retrieval Detector panels sShould be
carefully protected from
dust during removal from
the frame and folding.

2k) SWC {Solar Wind Composition)

PARAMETER CONSTRAINTS

SWC Deployment Deploy the SWC 60 to 100
feet from the LM.

SWC Orientation Orient the SWC facing the
sun.

SWC Leveling Level the SWC in a vertical
position,

SWC Alignment Align the SWC to within 30

deqrees of the sun line.
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5.3 Equipment Decals

Decals are provided as required to supplement the crew cuff check-
1ists and to provide detailed information for tasks that require
step-by-step operations. Figure 5.3-1 shows the decals for the
lunar surface cameras and the lunar surface drill. Figure 5.3-2
shows the decal attached to the Far UV Camera giving initial set-
up procedures and retargeting data for each EVA.
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5.4 EMU Malfunction Procedures

The following Cuff Checklist pages contain the malfunction crew pro-
cedures for eleven {11) EMU malfunctions, for loss of voice communi-
cations through the LCRU on the LRY and BSLSS donning, activation and

doffing procedures. These pages are included as the last section in
both the CDR and LMP Cuff Checklist.
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EMU MALFUNCTIONS o Q'
[ [
CHU 1: Vent Flag-P, Tone-On ke by ¢
Fan-0£5/0n £
—|* If Flag Still On After 10 Sec:
e 0PS-0n, Purge V1v-LO (Fan Fail)
7= Lgmuﬁg: Pres Flag=0, Tone-0On | H
=1 0PS-0n —
If Pres Flag Ciears:
Cap PRV, OPS-0TT/0n
If Cuff Gage Stable, OPS-Off )
o (PRY Fdl])
r~ [f Cuff Gage Decays w/0?5 Off,
%5 (Lcak Or PLSS Reg Fail)
> Li Pres Flag Still On: Verify
Cuti G((,Q ta Tt >3.4, OPS-Off
(Pres Sens Fail)
N [; 1 3: 02 Fla !--! IUH‘-UI
—~l Ck Cufs Gage & i LSS (2 Quy
=2|= [{ Cuff Gaae >4.0: 0PS-(Cn,
Lo UPLSS G2 - Off (PLSS Reg Fail) |
If Cuff Gaue ¢3.7, 0PS-On it
"(,T{;T’F;:Tf,' §:. l' .f’ On =
If Cuff Gage Stable, OPS-Off =
(PRY Fa ﬂ; =
[f Cuff Gane Uecays w/OPS OFf, [ii
(LC{'.;: (r PLSS Re 4 !'(ll])
5 If PLSS 02 QLy De Uac: 08S-On(Leak)
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EMU MALF-3

3/20/72

[EHU 4: H20 Flag-A, Tone-On(Prim)]

Ver Prim 120 - Open, TT Open
Ver T For Subl Restart Or Aux
H20 Act: Subl Restart: Prim H20

v Clsd, Diverter-MAX, Wait 5 Min,
Diverter-MIN, Prim H20 - Open,

Wait 4 Min Or H20 Flag Off,
Diverter As Desrd (Subl Brkthru)
Aux H20 Act: Diverter-MIN, Aux
120 - Open, Wait 4 Min Or H20
Flag Off, Diverter As Desrd
(Prim H20 Depletion)

IT¥ T Does Not Ver Subl Brkthru
Or Prim H20 Depletion:

(H20 Press Sw Fail)

It Add'1 Cooling Reqd, Act.
BSLSS (Subl Degrd) If No 8SLSS,
O0PS - On, Purge Viv-Hi

If Prim H20 - Clsd: Diverter-MIN,
Prim H20 - Open, Mait 4 Min Or
H20 Flag Off, Diverter As Desprd

v Nl3
A

[EMU 45 HZD Flag-A, Tone-On{ Aux

aQ

\
J
Yer Prim & Aux H20-Cpen, I{ Open
& Add'l Cooling Reqd, Act.

BSLSS (SUBL Dagrd)[If No BSLSS
0PS-0n, Purge Ylv-Hi]

Yer TH For Subl Resstart: Prim
H20-Clsd, Diverter-MAX, Wait 5

oooo

Min, Diverter-MiN, Prim H20-

Open, Hait 4 Min Or H20 Flag
Off, Diverter As Desrd

(Subl Brkthru)

If T Does Not Ver Subl Brkthru:

Or Depleted)
If Prim Or Aux H20-Clsd:
Diverter-MIN, Prim & Aux H20
Open, Yait 4 Min Or H20 Flag
0ff, Diverter As QDesrd

(H20 Press Sw Fail or H20 Blocked

MU MALF-4

3/20/72
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Ed ALF-5

3/20/72

bl 5: Tuna-0n, No Tlags
Ck Cuft Gage
If <3.4: 0PS-On (Pres Flag
fail & Leak Or PLSS Reg Shift)
AT >3.4: Alter Tone Off,
“Cycle tiode Sel A/AR
If Tone On Again:
Fan-0fr 5 Sec,
If o Vent Flag: ORS On, Purge
Viv-Lo (Vent Flag & Fan Fail)
If Vent Flag On: Fan-On, Check
PLSS 02 Qty, I[f > Than MHormal
Decr Rate: OPS~DH {02 Flag
Fail & MU Leak)
If o Tone & TH Confirms Low
H20 Press (H20 Flag Failed &
120 Sys Problem-Go To EMU & If
PRIM In Use,Or 4A If AUX In Use)
I TH H20 Press Good (Transient
Cond Or Tone Fail)

s

S
09 M

MU 6: Cuff Gage <3.7, (A1l Other
| Indicetors OK}
0PS-0On
If Cuff Gage Increase,
{luSS Heg shist)
if No Cﬂuﬂ [ncrease,
“Ver 1A 3.7, 0PS - 0ff

N

(Cuff Gage Fd]l)

ﬁill?: PLSS 02 Qty Ind Abnormall
Ck Cuff Gage Or 02 Flag-0
if Cuff Gage >4.0, OPS-On,
“PLSS UZ-ui¥ (PLSS Reg Fail)

If Cuff Gage <3.7 0r 02 flag-0,
“OPS-Un (Leak)
If o Apparent Failure, Ver T

“(1Ind Or X-ducer Fail Or Leak)

grU MALF-6

3/20/72
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ExU MALF-7

3/20/72

[Enu_8: cuff Gage >4.0 |

1f 02 Flag-0 Or PLSS 02 Decr,
0P5-0n, PLSS 0Z-0ff
(PLSS Reg Fail)

*1f Neither, Ver TH (Gage Fail)

.. ——

|EMU_©: Loss OF Puinp loise |
1f flo_Side Tone, 0PS-On,

Purge Viv-L0, Act. BSLSS

(Power Fail)[If o BSLSS,

0PS-0n, Purge Viv-iii]

IT Sidetone OK, Ver Pump-On. If
Add'1 Cooling Reqd, Act. BSLSS
(Pump Fail)[If No BSLSS,
0P5-0n, Purge Vlv-Hi]: '

6 8 ki
O nd

|EMU 10: Cocling_Inadecuate |
Ver Diverter-HAX & Pump=-0On
Ver Prim & (I1f On Aux) Aux H20
Open: If Open, Act. Gas Trap
5 Sec, Wait 3 Min, If Add'l
Cooling Reqd, Act. BSLSS (Flow
Restr, Subl Or Pump Degrd, Or
Heat Leak) [If No BSLSS,
0PS-0n, Purge Viv-Hi]
Ver TH For Aux H20 Act: Diverter
Milt, Aux H20-Open, Wait 4 Min,

Diverter As Desrd (Prim H20

| Depletion)
210} TF Prim Or (If On Aux) fux K20

Clsd: Diverter-MIN, Prim & (If

<19 on Aux) Aux H20-Open, Mait &

Min, Diverter As Desrd

(H20 Flag Fail)

EMU MALF-8

3/20/72
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EifU MALF-9

[E10 T Toss Of Voice Conm (L)

Ck Vol Controls (Wheel A-Hou,
Blade-B-EYA)

Cycle PTT Sw-MATN & MOM

+CDOR lode Sel To B, LMP To A
(lland Signals)

I Ho Comm, CDR To A, LMP To B

Ewll—.l‘ Loss 37 Voice Comm (1 CRI]H

1f no comm botween crewinen,
reviorm LU 17T,
11 no_comm with MSFil:

g CK Vol Contirol (lheel-A-Hou)
=) Repoint LCRU antenna
(S V)
| Sclect alternate mode--
MODE - PM1/WB or FM/TV Moz
Point selected antenna =
LCRU ¢b - close = bk
LRY AUX cb - close =&
LCRU POMER Sw - alt pos (IHT/EXT) BIR
BSLSS Don And Activate
1 Unstow BSLSS =
B 2 Conn Tether DBetwean Crewmen: —
g BSLSS HZ0 Flow Divider At Good (%%
PLSS, Good PLSS On RH Side =
3 Remove Dust Cover From BSLSS -
[ H20 Flow Divider =
= 4 Discon Good PLSS H20 From PGA
5 Conn BSLSS HZ20 Flow Divider To
PGA With Good PLSS
H |7 | 6 Failed PLSS Pump-Off flog
7 Discon Failed PLSS H20 From g
PGA & Secure S
& Discon BSLSS H20 From BSLSS -
A 5 H20 Mow Divider
| _.15[5) @ Conn BSLSS H20 To PGA With
e Failed PLSS
—1“*10 Conn Good PLSS 120 To BSLSS
Mot 120 Flow Divider
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-——

1SN

3/20/72

-

BSLSS Doff

1 Discon BSLSS From Failed PLSS
PGA

2 Discon Tether From Both PGA's

3 Discon PLSS H20 From BSLSS

4 Discon BSLSS From PGA & Discard

5 Conn Good PLSS H20 To PGA

6 Ingress LM

400-SS759
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