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INTRODUCTION



1.0 INTRODUCTION

The Apollo 15 Lunar Surface Procedures is used to
document the plarming for lunar surface EVA operations
on Mission J-l, to describe the crew equipment inter-
face, and to document the manner in which the lunar
surface mission requirements are to be implemented.

The nominal plan includes three two-man EVA periods
during the 66.5 hour stay of the LM vehicle on the
lunar surface. The first, second and thir¢'. EVA's are
planned for seven, seven and six hours, respectively,
of activity from depressurization to repressurization
of the LM. Several alternate operation plans are in-
cluded in this document to cover such off-nominal cases
as higher-than-anticipated workloads which result in
shorter PLSS time-to-consumabl es-redl i ne, di ffi cul ties
in placement or deployment of experiments resulting in
time loss, and malfunction of an EMUor PLSSbefore or
during an EVAwhich occasions subsequent single-man
EVA contingency operation.

EMUoperations and procedures (including contingency)
are covered in tile EMUAOH, Reference 13.

i Detailedphotographicand TV camera operationsare
coveredin Reference 6 , but are integratedherein
in a summarymanner.

This documentcontainssummary and detailed timeline
and proceduresdata, the voice data plan, and copies
of the crew's cuff checklist. The summarytimelines
are essentiallya task flow analysisalong a time
base showingcoincidentactivitiesand points of
interactionbetweencrewmen. The detailedtimeline
proceduressimply list in the sequenceof performance,
the steps requiredto carry out each of the tasks
identifiedin the summarytimeline. It is in the
detailedtimeline proceduresthat the crew/equipment
interfacesare revealed. Both the summaryand de-
tailed timelineprocedurespresentthe CDR's and the
LMP's tasks side.-by-sideto minimize the confusion
as to which crev_nanis doing what and to show how
they cooperatein the lunar surfaceoperations. The
voice data plan is providedcoincidentwith the de-
tailed timelineproceduresas a device by which cap-
corn(capsulecommunicator)is able to keep abreast
of the crew's ac'Fivitiesand to _rovide cap-comwith



cues, data and data recordingpoints with which to
providerealtime assistanceto the lunar'surface
crew during the EVA activities. The crew's cuff
checklistsare includedfor infomation only, showing
the proceduralcues the crew have at their fingertips.

The proceduresherein are responsive,to the Mission
Requirementsfor SA-SIO/CSM-II2/LM-IOJ-l Type Mission
currentlyin effect as of the date of this document.
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MISSION PLAN



2.0 MISSION DESCRIPTION

The followinginfomation is taken from the "Mission
Requirements,SA 510/CSM-II2/LM-IOJ-l Type Mission,
Lunar Landing,"dated January4, 1971 and its
approvedrevisions.

2.1 MISSION OBJECTIVES

The primal1missionobjectiveshave been assignedto
this missionby the office of Manned Space Flight
(OMSF) in the Apollo Flight MissionAssignments
Directive(Referencel). These objectivesare:

I) Performselenologicalinspection,survey,and
sampling of materialsand surface featuresin
a pre-selectedarea of the Hadley - Apennine
region°

2) Emplaceand activate surfaceexperiments.

3) Evaluatethe capabilityof the Apollo equipment
to provideextended lunar surfacestay time,
increasedEVA operations,and surfacemobility.

4) Conduct in-flightexperimentsand photographic
tasks from lunar orbit.

The followinglunar surfaceexperimentshave been
assignedto this missionby OMSF (Referencel):

l) M-515 Lunar Dust Detector Experiment

2) S-031 PassiveSeismic Experiment

3) S-034 Lunar SurfaceMagnetometerExperiment

4) S-035 Solar Wind SpectrometerExperiment



5) S-037 Heat Flow Experiment

6) S-036 SuprathermalIon Detector Experiment

7) S-058 Cold Cathode Ion Gage Experiment

8) S-059 Lunar Geology Investigation

9) S-078 Lunar RangingRetro-Reflector

lO) S-200 Soil Mechanics

ll) S-080 Solar Wind Composition

Experimentsl through 7 are part of the ALSEP Array
A-2 package. Detailedobjectiveshave been derived
from OMSF-assignedprimaryobjectives,placed in order
of priority,and detailedto the extent necessaryfor
mission planning.

Experimentsare detailed and assigned priority in
this document only in the event that they require
crew action or otherwiseimpact the missiontimeline.
All of the detailedexperimentsare in support of the
primarymission objectivesor were assigned by OMSF
as a numbered experiment.

2.2 LUNAR SURFACE PRIORITIES

The detailed objectivesand experimentsare listed
below in their order of priority. These priorities
should be used for realtimemission planning.

Mission and Lunar Surface Detailed Objectivesand
Priority Exloeriments

l ContingencySample Collections

2 DocumentedSample Collectionat
Apennine Front (Part of Lunar
Geology Investigation)

3 Apollo 15 ALSEP ARRAY A-2

4 Drill Core Sample Collection
(Part of Lunar Geology
Investigation)



5 Laser RangingRetro-Reflector

6 Lunar Geology Investigation

7 Lunar Rover VehicleEvaluation

8 EVA Communicationswith the
LCRU/GCTA

9 EMU Assessmenton Lunar Surface

lO LM Landing EffectsEvaluation

II Solar Wind Composition

12 Soil Mechanics

N/A LM Descent EnginePerformance

2.3 EVA REQUIREMENTS

The stay time on the lunar surface is open ended and
the plannedmaximumwill not exceed approximately67
hours. After checkoutof the launch capabilityof
the LM it will be depressurizedfor a SEVA. The crew
will then begin a rest period prior to LM depressurization
to begin the first of three periodsof surface activity.
The first and second EVA periodswill be approximately7 hours
duration each while the third period will be a 6 hour EVA.

The traverseplanning providesfor the capabilityof
the crew to return to the LM under each of the following
single-failureconditions:

l) Use of the buddy-secondarylife supportsystem
(BSLSS)due to an inoperativePLSS anytimeduring
a riding traverse (based upon the assumptions
that the LRV will operate properlyduring the
return to the LM).

2) Use of two PLSS's for a walking return to the LM
from an inoperativeLRV anytimeduring a riding
traverse (based upon the assumptionthat both
PLSS's will operateproperlyduring the return
to the LM).



The plannedlunar surface activitieswill include
the followingmajor tasks:

l) ContingencySample Collection

2) Lunar Rover Vehicle Deplojnnent

3) Lunar field geologyto the Appinine Front (S-059)

4) ALSEP Deployment

5) Lasar RangingRetro-ReflectorExperiment (S-078)

6) Deep Core DrillingSample

7) Lunar field geology (S-059)

8) Lunar Rover Evaluation

9) Solar Wind Composition(S-080)

Televisiontransmissionwill be providedas early as
practicableduring the EVA period to observecrew
activitiesaround the LM. Televisioncoveragewill
also be provided at each science stop by the GCTA
when using the LRV. Photographywill be utilized
throughoutthe EVA to document activitiesand
observations.

2.4 SITE DESCRIPTION

2.4.1 Hadley-Apennine

The Apennine Mountainsrise up to 2 km above the re-
lativelyyoung mare surfaceof Palus Putredinisand
might containmaterial exposed during excavationof
the Imbriumbasin. Sampling of such Apenninian
material might provideancient rocks whose origin
predatesboth the formationand the 'Fillingof the
major mare basins. Rima Hadley is a V-shaped lunar
sinuous rille which parallelsthe ApennineMountain
front along the easterndepressionof Mare Imbrium.
The rille originatesin an elongate depressionin
an area of associatedvolcanic domes and generally
maintainsa width of about l km and a depth of 200-
300 meters until it merges to a second rille to the
north. The origin of sinuous rilles such as Rima
Hadley is an enigma but probably involvessome type



of fluid flow and-or collapse. Thus, the study of
the processof sinuous rille formationmay yield
data on the historyof lunar volatiles.

2.5 DETAILEDSCIENTIFICOBJECTIVESOF THE HADLEY-
APENNINE REGION

2.5.l Apennine Mountain:s

The Apennine Mountainsform part of the southeastern
boundaryof Mare Imbriumand are believedto have been
formed at the time of origin of the I_rium basin. The
Apenninesare analogousto the CordilleraMountains
in the fresherOrientalebasin on the western limb of
the lunar frontside. Study of these analogousregions
in the In_riumand Orientalebasins suggestthat the
impact ultimatelyresponsiblefor the formationof
the multi-ringed:structuresalso resultedin deposition
of a thick blanketof ejecta around and on the rim of
these basins. This ejectawould mantle large areas
around the Imbriumbasin, thinning away from the basin
interior_and overlyingpreexistingtopographyprobably
similar in morphologyto highland regionsof the moon.
The material exposedon the _carps or mountain fronts
could representa cross section of lunar crust several
thousandmeters thick.

2.5.2 Hadley Rifle

Hadley Rille is a sinuousrille originatingin the
vicinityof severalelongate depressionsnear the
Apennine Mountain front. The origin of these wide-
spread lunar featureshas long been debatedand has
variouslybeen attributedto flowingwater, nues
ardentes_tectonism,lava channels,and collapsedlava
tubes. Whatever their detailed origin,they appear to
be relatedto volcanicprocessesassociatedwith mare
basin filling. Investigationof Hadley Rille could
shed light on the origin of these ubiquitousmare
features. Since Hadley has a rather V-shapedcross
section, as opposed to flat flooredrilles such as
SchroetersValley and Rimae Prinz, it appearsthat the
floor has been filled in by collapseor talus slump.
The approximateslope of the side of the rille is _25°
and it averages250-325m in depth. Numerousoutcrops
and apparentlylayeredmaterialare seen along and just
below the rifle rim. These layers may representlava
flows and interlayeredregolith. Numerous large blocks



have rolled to the bottom of the rille and several
large boulder tracks can be seen. Sampling of the
rille rim and photographyof the walls would be highly
desirable.

2.5.3 Mare Material

The major portionof the flat terrain between Hadley
Rille and the Apennine ridges consists of mare material
forming an embaymentinto this area from Palus Putredinis
to the west. This unit has been mapped as Imbrian in
age. Using the crater dating methods, the Hadley area
mare material appears relativelyyounger than both
Apollo II and 12 sites. Examinationof high resolution
photographsrevealsblocky craters in the 50 - 250 m
range, particularlyin the northern part of the area,
which should make samplingof this unit very easy.

2.5.4 Possible VolcanicLandformsAssociatedwith the Mare

A wide spectrum of domes, domical hills, and associated
structuresexist in various places between the Apennine
Front and Apennine Ridge to the west of Rima Hadley.
Most of these features appear to be superimposedon the
mare material and their morphology suggeststhat they
may be constructionalvolcanic landforms. In particular,
these structuresabound around the origin of Rima Hadley
near the elongate depressionand are also found along
the Apennine Front and on the northeastbank of Rima
Hadley where it turns northwesttoward Rimae Fresnel.
Investigationof this spectrum of landformsmay provide
importantgeochemicaland age data on late stages of
mare basin fill.

2.5.5 SecondaryCrater Clusters

Secondarycrater clusters from the Copernicanage craters
Autolycusand Aristillus;locatedapproximately150 - 300
km to the north, are widespread in this region. Examina-
tion of a cluster large enough to yield rocks from these
craters could provideinformationabout the absolute age
of these Copernicanevents, as well as samples from an-
other part of the Imbrium Basin.

2.6 LUNAR SURFACE ACTIVITY FOR 67 HOUR STAY

The nominal plan is for the Commanderand the Lunar
Module Pilot to remain on the lunar surface for



approximately67 hours. A summarytimeline for the lunar
surfacestay is presentedin Fig. 2.6-I.

Immediatelyafter landingon the lunar surface,the crew
will performpost landing LM systems integrityverification
checks to establishlunar stay capability. Upon establish-
ing the stay capability,the crew will depressthe LM and
conduct a Standup EVA (SEVA). In the EVA, the Commander
stands upon the ascent engine cover with his head, shoulders
and upper torso extendingabove the dockingring to view,
take a photographicpanorama and verballydescribe the lunar
landscapefrom a vantage point at the top of the LM and with
assistancefrom _FN determinetheir exact landingsite.
This period of time can also be utilizedto describeany un-
forseen anomaliesin the lunar surfacewhich might necessi-
tate revisionsof any or all of the preplannedtraverses.
Followingthe SEVA is an eat period, a 7.5 hour sleep period
and a second eat period after which the crew begins to con-
figure the LM systems and cabin equipmentfor the first EVA
period. PLSS/OPSdonning, systems activationand checkout
and communicationscheckoututilize the final hour preceeding
the first EVA which begins with cabin depressurizationat ap-
proximately16-hours afte_ touchdownon the lunar surface. A
detailed discussionand timeline for EVA-I is includedin
Section 3.1.2.

Upon completionof EVA-I, the crew will reconfigurethe LM
systems for pressurizedcabin operations. The crew will
doff helmets, gloves,PLSS/OPS'sand suits prior to the de-
brief and eating periods. Rechargeof the PLSS consumables
(battery,LiOH canister,02 and feedwater)will take place
during the EVA post activities. During the post EVA debrief,
the crew discusseswith MSC Houstonthe activitiesof the EVA
and surface conditionsexperiencedduring the EVA and whether
any changes are required in the planningfor subsequent EVA's.
Followingthe debriefthe crew settlesdown to an eat period,

. an 8.5 hour sleep period and a second eat period prior to
donning the suits and beginningthe EVA-2 Prep. During the
Prep the crew will again reconfigurethe LM systemsand cabin
equipmentfor depressurizedoperation. The PLSS/OPSunits
are again donned and the systemsand communicationsverified
prior to depressurizationfor a 7 hour EVA-2 at approximately
36 hours 40 minutes after touchdown. A detailed discussion
and timeline for a 7 hour EVA-2 is included in Section 3.1.3.



Upon completionof EVA-2, the crew will again recon-
figure the LM systems for pressurizedactivitiesand
will proceedon the Post EVA activitieswhich consist
of doffing helmet and gloves, stowingequipmentand
samples, rechargingof the PLSS consumables(battery,
LiOH canister,02, feedwater). The crew then doff
their suits and proceed to debrief with MCC Houston
discussingthe EVA activities,any new observations
of surface terrainencounteredduring the EVA, and
whether any changesare required in the EVA-3 pre-
planned activities. Followingthe debriefing,the
crew enjoys anothereat period, a 7.5 hour sleep
period and anothereat period where upon they again
don their suits before proceedingwith the EVA-3
Prep activities. Duringthe EVA-3 Prep the crew
will again configurethe LM systems and cabin equip-
ment for depressurizedoperations. The PLSS/OPS
units are donned and the systems and communications
reverifiedprior to cabin depress for the third
EVA period which will begin at approximately57.5
hours after touchdownand last for 6 hours. A de-
tailed descriptionand timeline for EVA-3 is in-
cluded in Section 3.1.4.

At the completionof EVA-3 the crew will ingressthe
LM and connectto the LM ECS and begin the EVA-3
Post activitieswhich includedoffing the gloves
and the PLSS's, and preparationof all excess equip-
ment in the cabin for jettison. After the crew has
donned the gloves, depressedthe LM, jettisonedthe
excess gear and repressedthe cabin they turn to the
task of stowing all equipment and samples and re-
configuringthe LM cabin for lift-off. When the EVA
Post activitiesare completed,the crew again debriefs
with MCC Houston, does a P57 update, enjoys their
final lunar meal and performsthe final prelaunch
checklistfor a liftoffat approximately66.5-67 hours
after touchdown. This final activitywill conclude
the fifth manned lunar landingmission and the fourth
lunar landing.
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TABLE 2.6-I LOOSE EQUIPMENTLEFT ON LUNAR SURFACE

I. Jettison Durin9 EVA-I: (In a Jettison Bag)
2 - OPS Pallets
3 - Arm rests
Used LiOH cartridge& Bracket
BSLSS Bag

2. DiscardedOn Lunar Surface During EVA-I
Misc Pip Pins and Fastenings
Thermal Covers
LRV Thermal Blanket
TV Camera Bracket
ALSEP RTG Dome RemovalTool and Fuel TransferTool
PSE Gird'le
ALSEP Subpallet
LRRR Dust Cover
Lunar Surface Drill, Treadle and Rack
LEC Bag
TV Tripod
LCRU/GTCAPallet
Pallet l
SRC Dust Skirt and Seal Protector

3. OperationalEquipmentDeployed and Left On EVA-I
Flag
TV Camera
LRV
ALSEP: PSE, LSM, HFE, SIDE/CCIG,SWE
LRRR
SWC

4. Jettison Durin9 EVA-2 (In Jettison Bag)
l LM ECS LiOH Cartridgeand Bracket
Used Food Containers
2 PLSS Batteries
2 PLSS LiOH Cartridgesand Canisters

5. Discardedon Lunar Surface During EVA-2
EVA-2 Pallet
l - Core Tube Cap,Dispenser
SRC Dust Skirt and Seal Protector

6. JettisonedDuring EVA-3 (In Jettison Bag)
2 PLSS Batteries
2 PLSS LiOH Cartridgesand Canisters
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1LM LiOH Canister and Bracket
2 HammockAssys and Sleep Restraints
Used Food Containers
Used Towels
2 LCG's
2 CWG's
LGCAdapter
Urine Receptacle
2 ICG Assys

7. Discardedon Lunar SurfaceDuring EVA-3
LRV w/GCTA, LCRU, QUAD Ill Pallet,3-LCRU Batteries
Hand Tool Carrierw/tools
Penetrometer(less drum)
Lunar Hand Tools
Gnomon
PolarizingFilter
2-70mm Data Camera w/Bracket, Handle, Trigger
16mm Lunar Data AcquisitionCamera Assy w/staff
Lunar EquipmentConveyor
500mm lens Camera
SWC Staff
lO0' Tether w/2 lens Brushes
BSLSS
Dust Brush
Unused DocumentedSample Bags
Reseau Plate Cover

8. Jettisonedto Lunar SurfaceAfter EVA.-3Iln Jettison Bag)
2 pr Lunar Boots
2 PLSS
2 Drink Bags
Used Food Containers
Urine Bags (if used)
Used Towels
Used Emesis Bags
Misc Small Items
l Armrest
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TABLE 2.6-2 EQUIPMENTTRANSFERREDBETWEENASCENT
STAGE/SURFACE/ASCENTSTAGE

I. Transferred to Surface EVA-I
ETB and contents
Map holder w/lunar surface maps and LRV checklist
3-70mm mags (2-HCEX mags KK,NN, I-HBW mag 00)
3-16mm mags CC,DD,EE (CEX)
500mmlens camera w/lens camera w/mag MM (HBW)
1-70mm camera (HBW-magLL)
BSLSS

Empty EVA-I pallet
CSRC

2. Transferred into Ascent Stage EVA 1

EVA 1 pallet w/ECS LiOH canister
CSRC
SCB#3
SCB #4
SRC#I
ETB and contents

Lunar surface maps
2-70mm mags LL(HBW), NN(HCEX)
3-16mm mags (CEX)
Mag MMfrom 500mmlens camera (HBW)
2-70mm cameras (HCEXmag KK,HBW-mag00)

3. Transferred to surface EVA-2

ETB and contents
Lunar surface maps
3-70mm mags PP,QQ,RR (HBW)
3-16mm mags FF,GG,HH (CEX)
Mag MMfor 500mmlens camera
2-70mm cameras (HBWmag 00, HCEXmag KK)

Empty EVA-2 pallet

15



4. Transferred into Ascent Staqe EVA-2

EVA 2 pallet w/ECS LiOH canister
SCB #2
SCB #6
SRC #2
ETB and contents

Lunar surface maps
3-70mmmags O0,RR(HBW).KK(HCEX)
3-16_ mags FF,GG,HH (CEX)
Mag MM from 500mm lens camera
2-70mm cameras (HBW-magsQQ,PP)

5. Transferredto surface EVA-3

ETB and contents
Lunar surfacemaps
2-70mm mags UU,VV,WW(HBW}
2-16mm mags II,JJ (CEX)
Mag MM for 500mm lens camera
2-70mm cameras (HBW mag SS, HCEX mag TT)

6. Transferredinto Ascent Stage EVA-3

SCB #7
SCB #8
BSLSS Sample Bag
ETB and contents
Lunar surface maps
4-70mm mags SS,VV,UU,WW(HBW)
2-16rammags II,JJ (CEX)
Mag MM from 500mm lens camera (HBW)
SESC 2
1-70_ mag TT(HCEX)
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SECTION 3.0

NOMINAL LUNAR EVA



3.0 NOMINALLUNARSURFACEEVA

3.1 EVA GENERALDESCRIPTION

In the nominal lunar surface activities plan, two crewmen
will spend a total of 20 hours outside the Lunar Module
and on the lunar surface for a total of 40 man hours of
EVA time. This period is divided into three smaller
periods of seven, seven, and six hours respectively for
EVA-I, 2 and 3. These EVA periods are separated by adequ-
ate periods of LM cabin activity for housekeeping, eating
and sleeping. In addition to the surface EVAactivities,
a SEVA <Stand-up EVA) will be conducted from the top of
the LM ,:or a period of 30 minutes beginning approximately
I-I/2 hours after LM touchdown. The nominal LM landing
configuration provides for the +Z strut to face a due
West direction (downsun).

Figure 3.1-I is the summary timeline for the SEVAwhile
Figures 3.1-2, 3.1-7 and 3.1-8 are the summary timelines for
EVA-I, 2 and 3 respectively. SEVA is briefly described in
paragraph 3.1.1, EVA-I in paragraph 3.1.2, EVA-2 in para-
graph 3_I.3 and EVA-3 in paragraph3.1.4.

3.1.1 Stand-up EVA (SEVA)

The SEVA is primarily a one-man activity conducted from a
vantage point atop the LM approximately 20-25 feet above
the lunar surface. Preparation for the SEVAwill begin
following the Post TD Powerdown sequence and will include
assembly of both the 70mmdata camera and the 500mmlens
camera, and configuration by both crewmen for pressurized EMU
operations while connected to the LM ECS system. The CDR
will then open the tunnel hatch, remove the docking drogue
and hand it to the LMPwho will stow it in the CDR's station.
The CDRwill then stand on the ascent engine cover with his
head and shoulders protruding above the LM. From his obser-
vation point above the lunar surface the CDRwill be able to
see a greater distance and will conduct a verbal description
of the luraine 360° around the LM. Also from this position,
the CDRwill take a 360° vertical stereo panorama using the
70mmData Camera and he will obtain the first long lens
photographs of the Appenine Front and Hadley Rille using the
500mmlens camera. The LMPassists the CDRduring the SEVA
to hand him the necessary photographic equipment and to pro-
vide secondary observations of the luraine visible thru the
LM window. It is anticipated that observations during the
SEVAwill enable MSC-Houston to more accurately pinpoint the
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actual landing site as well as highlighting possible reference
landmarks for use during the EVAtraverse and perhaps taking
sightings on these landmarks with a simple sun compass. Post
SEVAactivities include replacement of the drogue and
reconfiguration of the tunnel hatch, LM and crewmen for
pressurized cabin operations.

3.1.2 EVA-I

The first lunar surface activity period begins with de-
pressurization of the LM cabin at approximately 15 hours
I0 minutes after touchdown. The Commander (CDR) egresses
first by backing out of the hatch, feet first on his hands
and knees to the LM porch. As the CDRpasses through the
hatch, the LM pilot (LMP) deploys the CDR's PLSS antenna.
The CDRthen moves to a position at the top of the LM
ladder which provides him with convenient access to the
MESAunlock/deploy lanyards. The CDRthen removes a
cover from the MESArelease mechanism, unlocks the MESA
and activates tlqe MESAdeploy mechanism which allows the
MESAto revolve out of its QUADIV stowage and ratchet
down to a position approximately 120° to the vertical
side of the LM. In this position the TV camera mounted
on the MESAwill cover most of the activity in the
vicinii_ of the LM ladder. The CDRthen retrieves the
jettison bag which has been placed in the hatch by the
LMPand discards it to the lunar surface. The LMPthen
passes one end of the LEC to the CDRwho, inturn, deploys
it to the lunar surface. The CDRthen descends the ladder
to the footpad and after checking his capability to regain

• the bottom rung of the ladder, steps to the lunar surface
where he will spend a few moments becoming accustomed to
the lunar environment, restowing the jettison bag under
the LM and discussing briefly surface conditions and
LM landing effects on the surface and the LM struts. The
LMPmeanwhile has verified the LM cabin and circuit breaker
configuration and prepared the ETB for transfer to the
surface via the LEC. After completing this transfer, the
LMPdisconnects the LEC from the overhead handhold and
stows it on the RHSC.

The LMPafter making a final check of the LM cabin proceeds
to egress to the LM porch. After partially closing the
hatch he then descends the ladder to the lunar surface where
he spends a few moments becoming acclimated to the lunar
environment and making his initial observations of the
luraine in the vicinityof the LM site.
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Having transferredthe ETB down, the CDR hangs it on the
ladder hook and proceeds to open the MESA thermal blankets.
He then unstows and deploysthe TV camera tripod,and
unstows and mounts the TV camera on the tripod. The TV
cable is then unstowed from its location of the MESA
and the TV is then carried to a 12 o'clock position
approximately50 feet from the LM and oriented to view
the LM QUADS I and IV to cover the MESA and LRV offload
activities.

The LMP has proceededto his first lunar surface task,
that of getting the contingencysample. He removes the
CSC from his suit pocket and deploys the handle and bag.
He then selects a suitable undisturbedarea, preferably
within view of the cabin window and scoops approximately
l kg of material from the lunar surface. He then removes
the bag from the contingencysampler, seals it and climbs
the LM ladder to interimstow the CSRC on the LM porch.
While in position at the top of the ladder,the LMP will
verify that the CDR has deployed the left-handand aft
LRV deploy tapes and is holding the right hand LRV deploy
tape in a position at least 15 feet from the LM/LRV.
The LMP then pulls the D-ring to unlock the LRV, allowing
it to rotate outward from its stowage cavity in QUAD I
approximately4 degressfrom vertical. The LMP then
descends the ladder to assist the CDR with the LRV off-
load.

The CDR, having observed the LRV unlock and initial
movement to the 4° position,now pulls the right-handLRV
offload tape until the rear wheels rest on the lunar sur-
face. (Note:The LMP will assist by maintainingtension
on the aft deploy cable.) With the rear'wheels resting on
the lunar surface, the right and left outriggercables
are detachedand the CDR begins to pull the left-handoff-
load tape until the front wheels rest on the lunar surface.
The LMP then assists the CDR in deployingthe LRV fender
extensions,checkingthat the hinges are locked,erecting
the seats, lockingthe console into place, positioningthe
footrestsand disconnectingthe LRV from the LM. After
completingthe post deplojnnentchecklistthe the CDR mounts
the LRV, powers it up, test drives it, and parks it near
the MESA.
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FIGURE3.1-3 LRV DEPLOYMENT SEQUENCE
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The LMP, having unstowedand assembledthe 16mm LDAC,
photographsthe CDR as he test drives the LRV.in the
vicinityof the LM. He then mounts the 16mm camera on
the LRV. Returningto the MESA area the LMP performs
the followingMESA housekeepingand LRV stowage activities:
unstow the 70mm DC, attach a magazine from the ETB and
stow on LRV; unstow the EVA-I pallet and attach to the
MESA table; discardthe 16mm camera rack from MESA;
unstow the ECS LiOH can and stow in EVA l pallet pocket;
remove thermalblankets from QUAD III geologypallet,
offload pallet and stow on LRV; unstow SRC l, place on
MESA table and open; remove SCB #1 from SRC l and
attach to HTC (on QUAD III pallet). The LMP then pulls
the HTC pip pin to allow HTC to swing out on the
QUAD III pallet providingaccess to tools stowed on the
pallet. He then assemblesthe extensionhandle and
small scoop and stows them on the HTC; unstows and
deploys the gnomon and restows on the CDR's seatback;
restows penetrometeron the pallet;unstows and attaches
SCB #2 to the HTC and SCB #3 to the front of the pallet.
Then he transfersthe followingequipmentfrom SCB #1:
6 core stems and core stem cap to SCB #2, a 20 DSBD
to the CDR's floor pan and a 20 DSBD to the LMP's floor
pan. The rake is then unstowed from the MESA and re-
stowed on the QUAD III/LRVpallet. The LMP then pro-
ceeds to ingressthe LM, retrievingthe contingency
sample in route.

The CDR, having parked and powered down the LRV, unstows
the LCRU and the TCU from the MESA and mounts them on
the front of the LRV and makes the requiredcable con-
nections. He then unstowsthe LGA and HGA from MESA
canistersand mounts them on the LRV connectingthe
proper cables, i_e TV camera is retrievedfrom the
tripod, turned off, mounted on and connectedto the
TCU. The LCRU is then poweredup, the antennas oriented
and the LCRU system checked out for acceptablecommuni-
cationswith MSFN and MCC-Houston. The CDR then brings
the ETB to the LRV, offloads and stows the contents:
2-70mm mags, 2-16mm mags and the 500mm lens camera to the
CDR's underseatbag; 1-16mm mag to the 16mm camera;
map holder to the LMP inboardhandhold;and the BSLSS
to the LMP seatback.

The LMP having ingressedthe LM and stowed the con-
tingency sample,modifies the configurationof the LM
comunications by switchingPower Amp - OFF, Bit Rate -
LOW, TV cb - OPEN and modulationswitch - PM. He then
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connects the LEC to the overhead handholdand transfersthe
EVA l pallet from the surface° After offloadingthe food
packages,batteriesand [iOH from the pallet and stowing them,
the LMP egresses the cabin, discards the pallet to the sur-
face, closes the LM hatch and descends again to the surface
to tidy up the thermal controlblankets around the MESA be-
fore departingon the geology traverse.

The CDR having attached the EVA-I pallet to the LEC and having
accomplishedthe pallet transfer into the LM cabin, returns
to the LRV to stow the HGA and configurethe LCRU for traverse
operations. He then mounts the LRV, performsthe power'up
sequenceand positionsthe LRV for initializingthe LRV navi-
gation system.

The CDR and LMP then configureeach other for the geology
traverse. The CDR installsthe hammer, core tubes cap dis-
penser and SCB #4 on the LMP's PLSS tool harnessand then
tethers his tongs and dons his 70mm DC with 20 DSBD attached.
The LMP attaches SCB #1 to the CDR's PLSS tool harnessand
then tethersthe extensionhandle/scoopand dons his 70mm DC
with attached20 DSBD. Both crewmen then mount the LRV and
depart to geology station#1.

(NOTE: For purposes of the final editionof the
Lunar SurfaceProcedures,the geology traverse
informationis contained in Section 3.6.)

After completingthe EVA-I geology traverse to the Front, the
crew returnsto the LM site to preparefor the ALSEP deploy-
ment. The CDR parks East of the LM, heading West, reports
Nav readings,pulls the Nav cb and then powers down the LRV
and configuresthe LCRU and HGA for TV coverageof the ALSEP
offload. The tools, cameras and SCB's are removedfrom the
EMU's and stowed on the LRV.

The LMP retrievesthe SEQ Bay door lanyardand opens the SEQ
Bay door. He then offloads the ALSEP power package (Pkg 2)
and positions it for fueling the RTG. He then removes two
UHT's, tethersone and gives the other to the CDR. He also
removesand hands to the CDR the carry bar sections. Next,
he retrievesthe fuel cask deployment lanyardand rotates the
fuel cask to a position convenientfor removingthe fuel
element. He then retrievesthe dome removal tool from the
power package,engages it with the fuel cask dome, removes
and discards the dome/tool.
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After retrievingand engaging the fuel transfer tool with
the fuel element,he withdrawsthe fuel element from the
cask and installsit in the RTG. He then disengagesthe
fuel transfertool and discards it. He attaches the power
packageto the carry bar, completingassembly of the ALSEP
barbell. Before leavingthe QUAD II area the LMP closes
the SEQ Bay doors.

The CDR offloads the ALSEP experimentspackage (Pkg l)
and positionsit clear of the SEQ Bay. He receives a
UHT from the LMP and tethers it. He also receives the
carry bar sectionswhich he assemblesand attaches to
the bottom of the experimentspackage. The CDR then re-
trievesthe ALSD from the MESA and interimstows it on
the LMP's LRV floor pan. He then offloads the LRRR from
LM QUAD Ill and stows it on the LMP seat, lashingit down
with the LMP seat belt. After configuringthe HGA and
LCRU for traverse operations,the CDR mounts the LRV and
drives to the area of the ALSEP deploymentsite at least
lOOm West of the LM, and selects a specificALSEP deploy
site.

The LMP retrievesthe ALSEP barbellfrom the SEQ Bay area
and carries it to the ALSEP site. Upon arrivingat the
site he places the experimentspackage in the desired
location,disconnectsthe power packagefrom the barbell
and deploys it lO feet East of the experimentspackage.
Next he unstows the RTG power cable and connects it to
the C/S (experimentspackage). After removing two Boyd
Bolts, the subpalletcontainingthe SIDE and the ALSEP
antennagimbal is removedfrom the power package and
placed on the surface lO feet to the North. The SIDE/CCIG
is then removedlO feet from the subpalletby releasing
four Boyd Bolts. Before placingthe SIDE on the surface,
the cable reel is unstowedand the SIDE legs and deployed.
The SIDE connectoris unstowed from the subpalletand
connectedto the C/S. Next, the PSE stool is removed
from the subpalletand emplacedon the surface9 feet
West oF C/S. The PSE is removedfrom C/S after releasing
4 Boyd Bolts, emplacedon the PSE stool, the thermal
skirt deployedand the PSE leveledand aligned. After
removing4 more Boyd Bolts the SWE is removedfrom C/S
and deployed 13 feet North of C/S with the legs extended
and locked. The SWE is then leveledand aligned. Next,
the LSM is releasedfrom C/S by removing2 Boyd Bolts
and positioned50 feet WNW of C/S. After the legs are
deployed and the LSM aligned, the LSM sensor arms are
deployed,the dust covers and PRA cover are removedand
the unit is leveled.
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The CDR, after parking the LRV and configuring the LCRU
and HGA to provide TV coverage of the ALSEP deployment,
offloads the LRRR and the ALSD to the lunar surface.
He then removes the HFE pallet from the subpallet by
releasing two Boyd Bolts, connects the HFE cable to the
C/S and then carries the HFE pallet to a position 30
feet North of the C/S. The HFE probe container is then
removed from the pallet, opened and one probe and the
emplacement tool are interim stowed on the pallet. The
other probe is placed on the surface 16 feet West of
the HFE. The remaining probe is then placed on the
surface 16 feet NE of tile HFE. The HFE electronics
box is removed from the pallet and emplaced on the sur-
face and the pallet discarded. The CDR retrieves the
ALSD and places it on the LMP's LRV seat. The bore tube
rack is removed from the drill package and the legs ex-
tended. The drill chuck is reset and the drill is re--
moved from the treadle and the drill and rack are carried
to the HFE site. The first two bore stem sections are
removed from the rack, assembled and inserted into the
drill chuck. The bore stems are then drilled into the
surface until approximately I/3 of a section protrudes
above the surface at which point the chuck is released
and the drill is removed. A second pair of bore stems
are assembled and attached to those already emplaced in
the surface. The drill chuck is reset and the drill placed
atop the new bore stem sections and the total bore stem
assembly is drilled further into the surface until again
approximately I/3 of a section remains above the surface.
The drill is again removed, a third pair of bore stems
assembled and added to the bore stem in the surface. The
drill chuck is reset and the drill attached to the new

bore stem section and the total bore stem is again drilled
into the surface until the top of the stem is approximately
15 cm above the surface. The drill is removed from the
bore stem and the HFE probe is inserted as far as possible
into the bore stem using the emplacement tool. The depth
of penetration is indicated by ruled markings on the em-
placement tool. The drill and rack is carried to the
second probe site and the above bore stem and probe em-
placement procedure is repeated.

The LMP, after completing the LSM deployment, returns
to the C/S to deploy the sunshield. Using the UHT he
releases 16 Boyd Bolts on the C/S perimeter, 2 Boyd Bolts
on the ALSEP antenna, releases the antenna rf cable, and 3
inner Boyd Bolts. As the sunshield is raised, the sun-
screen curtains are automatically deployed and positioned
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except for velcro tabs at the corners which the LMPsecures.
The antenna mast and gimbal are retrieved from the sub-
pallet. The mast is installed on C/S and the gimbal
mounted on the mast. The ALSEPantenna is then inserted
into the gimbal and the gimbal is leveled, aligned and
adjusted to the predetermined azimuth and elevation off-
sets. He then gets the SIDE and carries it to a position
55 feet NE of C/S. The ground screen is removed and de-
ployed on the surface. Next the CClG is removed from its
cavity and installed on the ground screen tube which also
serves as a CCIGdeployment arm. The ground screen tube
pin is removed and the SIDE is oriented and placed on the
ground screen in a position such that the CCIGwhen de-
ployed will be clear of the ground screen. After leveling
and aligning the SIDE, the CCIG is rotated to the surface.

Upon returning to the C/S, the LMPthen activates C/S by
depressing the shorting switch, turning Astro SW#I CW
and requesting a transmitter turn-on commandfrom MSFN.
Next_ the LMPmounts his 70mmcamera on his RCU, picks
up the LRRR, carries it to a position at least 25 feet
West of C/S, deploys, aligns and levels it. He then
proceeds to photograph the ALSEPexperiments using the
70mmcamera and HCEXfilm. See Figure 3.3-I.

The CDR, having completed the HFE probe emplacement,
then selects a suitable site to obtain the deep core
sample. This site will be in the vicinity of the LRV
since LRV mounted equipment is utilized in the coring
operation. The drill treadle is placed on the surface
and the first two core stems are removed from SCB#2
(on HTC), assembled and threaded onto drill. Then,
with the core stem inserted through the treadle the
core stem is drilTed into the surface until approximately
15 cm protrudes above the surface. The drill is removed
and the second pair of core stem sections are assembled
and threaded onto the core stem in the surface. The
drill then is attached to the new section and the total
core stem is drillied further into the surface until
again approximately 15 cm remains. The drill is re-
moved and the final pair of core stem sections are
assembled, threaded onto the existing core stem, the
drill re-attached and the core stem drilled the final
increment into the surface until approximately 15 cm
of the core stem _s exposed. The CDRretrieves his
70mmcamera and _ikes a pan from a position 7 feet South
of the implaced core stem. After restowing the camera
on the LRV, the drill is decoupled from the core stem and
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the core stem is withdrawnfrom the surface, the joints broken
and the individualcore stem sections are disassembledand

capped. Before the core stems are stowed,SCB #2 is removed
from the HTC and placed under the LMP's seat. SCB #4, which
is under the LMP'S seat is attachedto the HTC and the core

tubes in SCB #1 are transferredinto SCB #4. The capped core
stems are then stowed in SCB #1.

After the ALSEP deploymenthas been completedand the neces-
sary documentationphotographstaken, the CDR and LMP survey
the undisturbedareas in the proximityof the ALSEP site to
collect additionaldocumentedsamples of any unusualfeatures
not previouslyencounteredand to document the types of mater-
ial in the vicinity of the ALSEP. However, sufficientvolume
must be retained in the SCB's to accommodatethe samples that
will be taken during the polarimetricstudy to be done in the
vicinity of the LM.

The CDR then configures the HGA ,andthe LCRU for traverse
operationsback to the LM. Both crewmen then mount the LRV,
carefullydepart the ALSEP site to minimize the dust contami-
nation of the ALSEP and traverse back to the LM where the LRV
is parked cross-run,heading North and powereddown.

The CDR then opens the MESA thermal blanketsand unstows the
polarizingfilter and installs it on his 70mm camera. Then,
taking the gnomon and tongs, he surveysthe area to find a
suitablerock/soildistributionsite suitablefor the polari-
metric sample series. After completingthe distant and near
polarimetricphotography,a suitable quantityof representa-
tive samples are taken from the site.

The LMP meanwhile unstowsthe SWC from the MESA, extends the
staff, unfurls the foil shade and emplaces the SWC experiment
approximately60 feet NW of the LM taking cross-sunand down-
sun photographswith the 70mm camera. Followingthis, the
LMP conducts a rather detailed LM site inspectionand descrip-
tion noting particularlythe conditionof the landingstruts
and the surface/footpadinteraction. During this site in-
spection,the LMP pauses to take three photographicpanoramas,
one each at the 12, 4 and 8 o'clockpositions.
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The flag kit is then unstowedfrom the MESA. While the
LMP drives the staff into the surface the CDR unfurls
the flag and then mounts the upper staff and flag onto
the lower staff. The crewmenthen take each other's
picturesstanding next to the flag.

Having completedthe tasks for EVA-I, the crewmen begin
the EVA closeout tasks. The LMP places SCB #1 into
SRC l which he then closes and seals. He then retrieves
SCB #3 and #4, ,closesthem and places them atop the
SRC. He tidys the MESA thermalblanketsand pre-
pares to dust off the CDR's EMU.

The CDR transfersall 70mm and 16mm magazinesfrom
beneath the LRV seats into the ETB along with the
magazinesfrom 'the500mm lens camera and the 16mm
camera and the maps from the LRV map folder.

Using the MESA brush, each crewmen brushesthe loose
soil from the other's EMU. The LMP then retrieves
SCB #3 and ingressesthe LM. The CDR then attaches
the LEC to SRC #1 and transfersit into the LM
after the LMP has completed his ingress. The ETB
is then transferredinto the LM via the LEC.

The CDR powers ,downthe LCRU, retrievesSCB#4 and
ingressesthe LM. The LM cabin is then repress-
urized,,terminatingEVA-2.

3.1.3 EVA-2

The second period of surface EVA activity is planned to begin
approximately36.5 hours after touchdownand is planned for
7 hours duration. The CDR again backs out of the LM hatch
onto the porch and receivesa jettison bag from the LMP which
he discardsonto the surface. The CDR then passes the LEC
to the LMP and descends to the lunar surfacewhere he unstows
the EVA 2 pallet from the MESA and prepares it for transfer
into the cabin. The pallet is transferredinto the cabin and
the ETB transferredto the surfaceand carriedto the LRV.
After uncoveringthe BSLSS and the 500mm lens camera, the
16mm and 70mm magazinesare offloaded and stowed under the
LRV seats (one magazine is attached to the 500mm lens camera).
The maps are placed in the map holder and the ETB returnedto
the MESA table.
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The LMPcompletes his cabin housekeeping activities and then
egresses the cabin bringing with him the empty EVA-2 pallet
which he discards to the surface before closing the hatch.
He descends to the surface, retrieves the two spare LCRU
batteries, stows one in the +Y footpad and places the other
on the LRV. The CDRthen turns off the LCRU, installs a
fresh battery and turns the LCRUon again. The LMP then un-
stows and opens SRC2 and off loads SCB#5 to the HTC. SCB #6
and #7 are unstowed from the pallet. SCB#7 is hung on the
HTCand SCB#6 is attached to the geology pallet. Excess
equipment in the form of 3 core tubes, one core tube cap dis-
penser, 2-20 DSBD's and one SESCare removed from SCB #5 and
stowed in SCB #7 which is then removed from the HTC and stowed
under the LMP's LRV seat. SCB#2 is removed from the under-
seat location and attached to the HTC.

The CDRand LMPthen assist each other in configuring the
PLSS tool harnesses for the geology traverses. The LMP
will carry a hammer, the core tube cap dispenser, and SCB#2.
The CDRwill carry SCB#5 which contains the 3 core tubes
and one SESC. The 70mmcameras with 20 DSBDare installed
on the RCU's and the HGAand LCRUare configured for traverse
operation. Both crewmen mount the LRV, drive to the initi-
alization site to initialize the navigation system, and begin
the traverse to geology station #5.

(NOTE: For purposes of the final edition of the
Lunar Surface Procedures, the geology traverse
information is contained in Section 3.6.)

Upon returning to the LM after geology station #8 the
navigation and LRV displays are read out and the LRV parked
near the MESAand powered down. "The CDRconfigures the
HGAand the LCRUfor TV coverage and then begins offloading
equipment from the LMP's PLSS tool harness. SCB #2 is
stowed on the HTCand the LMPremoves SCB#5 from the CDR's
PLSS and stows it also on the HTC. The CDRretrieves the
ETB and stows all 70mmand 16mmmagazines (including the
magazines on the 500mmlens camera and the 16mmcamera).
The lunar surface maps are also stowed in the ETB which
is then attached to the MESAtable.

The LMPplaces SCB#5 into SRC #2, closes and seals it.
SCB #2 and #6 are removed from the HTC and geology pallet
and placed atop SRC#2.

Using the MESAbrush, the crewmen dust off their EMU's.
The LMP, carrying SCB #6, climbs the LM ladder and in-
gresses the cabin.
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The CDR meanwhileplaces the BSLSS and the 500mm lens
camera on the LMP's LRV seat and covers it with the
thermal blanketpreviouslyused for this purpose. When
the LMP is set, SRC #2 and the ETB are transferredinto
the cabin via the LEC. The CDR then picks up SCB #2
and climbs the ladder to the porch. After handingSCB #2
to the LMP he receivesthe LEC, stows it on the porch,
and ingressesthe cabin to terminatethe second surface
EVA period.

3.1.4 EVA-3

The third and final period of lunar surface EVA activity
begins approximately57 hours after TD and is planned for
6 hours duration.

The CDR egresses to the LM porch and pauses, receivinga
jettison bag from the LMP which he discards to the surface.
The CDR hands the LEC to the LMP and continues his descent
to the lunar surface. The ETB is transferredto the sur-
face and carried to the LRV where, after configuringthe
LCRU for TV coverage,the CDR offloads the ETB contents to
the proper LRV stowagecompartments. The BSLSS is restowed
behind the LMP's seat and the 500mm lens camera is restowed
under the CDR's seat. After returningthe ETB to the MESA,
the CDR replaces the LCRU battery.

The LMP, after transferringthe ETB, egresses the cabin,
closes the hatch,,and descends to the surface for his last
lunar expedition,.He retrieves the last LCRU battery from
the +Y footpad and places it on the LRV floor pan and stows
the BSLSS sample bag on the geology pallet forward hooks.
He retrievesSCB #7 from beneath the LMP's seat and attaches
it to the HTC along with SCB #8 from the geology pallet. The
20 DSBD's are removed from SCB #7 and placed on the LRV seats.

The CDR and LMP then assist each other restowingtools
and equipmenton the PLSS tool carrier, then mount the
LRV, power it up and depart the LM site for geology
station #9.

(NOTE: For purposes of the final edition of the
Lunar Surface Procedures,the geology traverse
informationis containedin Section3.6.)

Upon arrivingat the LM site, the LRV is again positioned
at the initializationsite and the nav parametersand LRV
displays read out. The LRV is then parked near the MESA
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and powered down for the EVA closeout activitieswhile the
LMP takes cross-sunand down-sun photographsof the LRV. The
CDR reconfiguresthe HGA and LCRU for TV coverageand then
the crewmen proceed to offload the equipmentfrom their PLSS
harnesses.

The LMP then places SCB #7 and #8 and the BSLSS sample bag
(from the geologypallet) on the MESA table. After checking
the LRV to verify all samples have been removed,he removes
the 16mm camera from the LRV and prepares to photographthe
CDR driving the LRV to the site from which the TV camera will
cover the LM A/S lift-off.

The CDR gets the ETB and offloads fPom the LRV: the 70mm mag-
azines, 500mm lens camera magazine,,the 16mm camera magazines,
and the lunar'surfacemaps; and returns the ETB to the MESA
table. The LRV is then powered up and driven to the lift-off
observationsite approximatelylO0 meters East of the LM such
that the LM is on a bearingof 276° from the LRV. The LRV is
parked and powereddown except as requiredto support the TV/
LCRU operations. The HGA is aligned and the LCRU switched
to the TV/REMOTEmode. LCRU power is switched to EXT to
utilizethe remaining energy in the LRV batteries. The LRV
is parked in this locationto permit observationof LM lift-
off via remote controlledTV.

The LMP stows the 16mm camera on the MESA and then retrieves
the SWC foil, stowing it in a bag provided for its protection
and then stows it in the ETB along with the final 16mm maga-
zine.

When the CDR has returned to the LM site, the MESA brush is
used to dust off the EMU's as much as possible prior to in-
gressing the cabin. The LMP ascends the ladder carrying the
BSLSS bag and enters the cabin. The LEC is used to transfer
SCB #7 and the ETB into the cabin. The CDR ascends the
ladder to the porch carrying SCB #8 which he then hands to
the LMP. The CDR discards the LEC now lying on the porch and
ingressesthe cabin to conclude the final surface EVA period
of the Apollo 15 mission.
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3.2 DETAILEDEVA TIMELINE PROCEDURES

3.2.1 SEVA

The det_tiledtimelineproceduresfor SEVA are shown
on the followingvertical format pages. In the SEVA,
the activity is primarilycenteredaround the CDR who
stands on the Ascent Engine cover with his head and
shouldersprotruding throughthe LM tunnel and above
the LM. The LMP supports the CDR's activity by
equipmentmanagementand secondarylunar surface
descriptionsas viewed from the cabin windows.
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MISSION: APOLLO15 DATE: 4/19/71
EVA: SEVA

E FUN rlON

LMP ACTIVITIES; IT MEI CDR ACTIVITIES cA _ c
O

M P R

-- 0+00
Stand on Ascent Engine cover

with head and shoulders pro-
truding through docking tunnel
hatch

Describe lurain and landmarks
to assist in LM landing site
location

Hand CDR'S 70mmcamera to CDR Receive 70mmcamera from LHP
standing in docking tunnel

Using 70mmcamera obtain 360°
vertical stereo panorama (use

Describe lurain, surface approximately 36 frames)
conditions and landmark
features as observed through
LM windows

Interim stow 70mmcamera Hand 70mmcamera to LMP

Describe general surface
condition as they appear in
directions of preplanned
traverses for possible
trafficability, landmarks and

0+I0 ALSEP site location

Describe in general the initial
impressions of the Front,
Rille, North Complex, Mare
Surface and Boulder fields

Hand 500mmlens camera _ CDR Receive 500mmlens camera from
LMP

Do long lens photography of Front.
Rille, North Complex, Boulder
fields and any other prominent
features

Interim stow 500mmlens camera 0+20 Hand 500mm lens camera to LMPm
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MISSION: APOLLO 15 DATE: 4/19/71
EVA: SEVA

_UN( ION

LMP ACTIVITIES ITIMEI CDR ACTIVITIES ,_ c
D

P R

Interim stow 500mm lens camera 0+20 Hand 500mm lens camera to LMP

Describe lunar surface conditions

in immediate vicinity of LM
such as crater distribution,
fragmentation, boulder popu-
lation, and any noticable
affects of DPS exhaust on the
surface

SEVA Termination 0+30 SEVA Termination
(For termination procedures, see (For termination procedures,
Lunar Surface checklist) see Lunar Surface checklist)
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3.2.2 EVA-I

The detailed proceduresfor EVA-I are shown on the
followingvertical format pages. The crew cuff
checklistpages which correspondapproximatelyto
the timelineare shown on the far left-handfacing
sheets along with the Voice Data Plan with which
cap-comcan assure that the required information
is given by the crew to MCC-H and which assists
cap-com in essentialcommunicationswith the crew.
The crew's cuff checklistdoes not necessarily

• correspondto the verticaltimeline in content or
verbageas this is a crew preferenceitem and con-
tains those cues the crew feels they neeC to accom-
plish the requiredtasks.
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CREWEVA CHECKLIST VOICE DATA

EVA 1

CODE

(I) MANDATORYREQUIREMENT
FORDATAAT TIME
OR EVENTDESIGNATED

(2) DATAMAY BE DEFERRED
UNTIL LATER IN EVA OR
DEBRIEFING

NOTE: AT START OF EVA 1

• SUN ANGLE_ 19°

• LM SHADOWLENGTH= 20.2m(66.8ft)

• ASTRONAUTSHADOWLENGTH= 5.28m(17.4ft)

i MU STATUSTABLES @ 30 MIN INTERVALS
0+0( (I) CDR/LMPEVA WATCHSTART- MARK

PLSS TO LM H20 TRAMSFER '_

To_5o Tied_ - L_OS_ as req_ _
*J PLSS P_mo - OFF

Jisconnect PLSS H20
Connect L,4H20
E_(_&) EtS: LED _u_p -CLOSE

LM TO PLSS H20 TRAHSFER

CBII6) El.S:LED 9u_p - OPEH
Disconnect LM H20
Connect PLSS H20
PLSS Pump . ON

I To_so Tiedown - Tighten as
i _egdI
J

I"

PLS.._ST._OLM H2.___OTRANSFER _:_

Torso Ttedov_ - Loosen as reqd__

PLSS Pump - OFF
Ot,_QnP_:% PLSS H20
Connect LM HL_O
CB(_6) ECS: LEG Pump - CLOSE

L_ TO _.SS H2Q T_$FER II

IICB(16) ECS: LCG Pump - OPEN
Disconnect LMHZO I t
C_nl_ec'L9'LSS½ZO
PLSS PL,mp- ON
Torso TledoWn - Tfghten as

reqd

)+IO
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Final

June 28, 1971

Ap01I0 15

Mission J-I

NOMINAL TIMELINE

LUNAR SURFACE EVA 1

IEVAI ' "":( FUNI TlO_l

LMP ACTIVITIES , , CDR ACTIVITIES _' "r---_-ITIME, , , o
I I v p R

START EVA WATCH 0+00 START EVA WATCH (CALL "MARK") -o "o
m

; i
rrl m
_') G')

I'rl ;_
O0 O_

0 C)
"0 -0
m

NOTE: DETAILED PROCEDURESARE _ --.
PRESENTEDIN "LUNAR SURFACE _

z
CHECKLIST", "EQUIPMENTPREP u= u_
EVA I"SECTION

OPENHATCH 0+I0 EGRESS
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CRE:.IEVA CHECKLIST VOICE DATA

O+l_O

m._ c_-[,_l (I) LMP -. Deploy CDRPLSS antenna
_:-10 Move T_rougn _atch - Co_ Ck

PLSS Antenna - Deploy
MESA . Deple}
Jett Sag - Discard
LEC - Deploy to LRV :_ide

Descend to Surface

I 1 F_ - 3 Minutes

I dett Bag - Under lH)
<OET,-T....... _n (2) CDR-. Jettison Bag

ETB - TO Ladder Hook

_SA Height - Adjust
81ankets - Open

[LMP: Egress]
LMP PLSS Ant. - Unstow

LMP - EVA 1 I

IR _SS Antenna - Deploy I

,ttgag-PlacelnHatch I (I) CDR -. Stability & Mobility
bEC-toCOR discussion
Recorder - OFF
VOX SENg (2) - _k_X

Utiltoy ' Flood Lts - OFF _ CDR -. LM check
LEC - To Overhead Handhold
ETB - Transfer ,1
LEC - Stow to Side

Egress
Hatch - Close
Descend to Surface

_OR: LMPPLSS Ant.-Unsto_

-- CDR - EMUcheck CDR LMP
02

_T_,.o,.D.s_o_ FLAGS

_c......,o,ripod PRESS

• TV - Position 12:00/50 rt,

l .... Set f-l), '2.... Pk, COOLCheck IlQUTV Reception

0.29F_1 T_al Blanket - R#_love

I I Ck - Walking himges - Lo(ked

--_I - Chassis - Parallel

- Outrigger Cables - Taut
LRV Left Tape - over Strut

LRVR_gntt.... Deploy (l) LMP -Stability & Mobility
[LMP: O-ring & Aft lanyar_

I Right Tape - Pull - MARK; Aft discussion

Chassis Deploy - Fwd Unlock
0utrlg3er Cables - DISCNT
Left Tape - Pull

0+37 LRV - Set Op

•I"d.'Ch.......LockingePiBs-Check"'.s- ,u,, (2) LMP - Verify cb configuration - OK

>0+25k Fam m ) minutes

ContingencySample - Collect

S.pl,-To,l,tfo_ (I) CDR- Deploy LMP PLSS antenna
Check CDR Ready
LRV - Unlock from LM
Descend to Surface

Aft Lanyard - Unstow
- Pull to assist
- _ard

PalletPost-Erect (I) CDR - TV position OK0+3 LRV - getup

•Cbass,,.i,_P,.s-che_k Settings Peak f 11 12.5mmoBattory Covers-CheckClosed _ 1_

CDR LMP

III LMP - EMUcheck 02
0+_t CS on LM porch FLAGS

PRESS
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MISSION: APOLLO15 DATE:6/2/71
EVA: l

I ', T_
EVA l FUh Tl_

LMP ACTIVITIES , CDR ACTIVITIES _ -c--c-TIMEI , _ o
I v P R

--Assist CDR 0+I0 Move through hatch _

Deploy CDRPLSS antenna Deploy PLSS antenna

Place Jettison bag in hatch Descend ladder to deploy MESA

Remove LEC, loop end, from Deploy MESA
stowage bag Retrieve & discard jettison bag _-_Q

into Quad I

Pass LEC, loop end, to CDR Deploy LEC
m

Recorder-OFF Descend ladder to surface
Verify VOXSENS (2)-MAX

Verify CB configuration Check footing, stability, and
mobility

Utility & floodlights - OFF

Attach LEC to overhead handhold _

Kick Jettison bag under LM

-Transfer ETB to surface 0+20 Transfer ETB to surface _

Hang ETB on LEC stowage hook
Adjust MESAheight

Remove from handhold & s'i;ow LEC Loosen MESAblanket around

Move through hatch TV camera __----
Open MESAblankets _ _

Close hatch Deploy LMP PLSS antenna _l
Unstow deploy, and place, \\ _

Descend to surface TV tripod on surface _Unstow and mount TV camera
Deploy PLSS antenna on tripod

Position TV at 12:00/50'
Check footing, stability,, and to view Quads I & IV

mobility Adjust TV per MCCrequest

Remove CSC from pocket _=
Deploy CSC handle & bag _-
Collect contingency sample

Remove LRV thermal blanket

Remove handle & close ba_ Check walking hinges latched

Climb LM ladder & place cont O+ Deploy left LRV offload tape
sample on platform across secondary strut
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CREWEVA CHECKLIST VOICE DATA

0+30

(2) ETB Contents:
__ cam w/mag LL(HBW)
• 2-70rnm mags KK,NN (HCEX)
• 1-70mm mag O0 (HBW)
• 3-16ram mags CC,DD,EE
• 500mmLens camera/mag MM(HBW)

_ • Maps

LRV
LRV,o.tDoplo_.tcDoc_ _ • BSLSS
Test Drive LRV

LNP: Photo CDR on LRV]

Power Down & Dismount LRV

0+46 Post Locks - Lift

- TO LAV
C_ble * Connect

[LMP: EVA , Pallet to MESA]/
Rak - To MESA Side F.

_-To Handhold /_/
LC,A Ceble - Connect TO LCRU J_J

(2) LMP-RpL 16mmmag ____ on 16.mm cam

2_6.c.-_.,.._,-_._.ca_ _ I) LMP-Piloto LRV 16mmcam (f8,1/250,24fps)Mag'CC_ - on ,1_ Photo * CDR/LRV
_1_ ( f8.1/250,B4FPS) -1

F_,_IR.....Co.._-To_SA-- Amp-Hr Bat 1 ITemp Bat 1
CDR 70mmCam - TO LMPRCU

_'NN'-ToCO,7o_c. _ _np-Hr Bat 2 Temp Bat 2
cob7_ C.-ToCB,noo_.. Amps Bat;l Temp LF mtr

50 EVA #l Pallet - To MESATable

_ssL_o.c,.,-cDo_P_._ Amps Bat:2 Temp RF mtr
16_ Cam Bracket - OfscardLIOHCan(kndOff) - TOPa]let Volts Bat 1 Temp LR mtr

Volts Bat 2 Temp RR mtr

I) LMP-Rpt 70mmmag/frame on CDRcam
/

I+5
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

EVA CDR ACTIVITIES ; FUNr,_
I I -'-LMP ACTIVITIES TIME j _

--Climb LM ladder & place cont 0+30 Deploy left LRV offload tape _ r
sample on platform across secondary strut < <

Deploy LRV aft cable & place _ o
on lunar surface __ _

Descend to ladder for LEV deploy Deploy right LRV offload tape _ o

Pull D-handle to release LRV Check LRV released from LM
Descend to surface Pull offload tape until rear _

wheels rest on surface _I
Pull LRV aft cable as required o

to offload LRV from LM Remove right outrigger cable

Remove left outrigger cable _
Pull offload tape until front \_

Disconnect & discard aft cable wheels rest on surface
Erect LRV geo pallet mtg post TM\_
Deploy right rear fende_' extension
Ck rear steering decouple ring seal Deploy left rear fender extension

Ck right rear hinge pins engaged Ck left rear hinge pins engagedErect left seat
Erect right seat Release handhold tiedown _'_
Lower the armrest _
Pull T-handle & lower console Pull T-handle & lower console
Lift handhold into position Lift handhold into position

Lock hndhold/console using T-hndl Lock Hndhold/console using T-hndl
Remove tripod apex - 3 pins Remove tripod apex - 3 pins \_
Remove & stow toehold
Erect footrest 0+40 Remove & stow toeholdErect footrest
Ck right front hinge pin engaged Ck left front hinge pin engaged \_
Dply right front fender extension Dply left front fender extension \_
Verify battery covers closed Disconnect telescoping rods \_
Walk to MESA Pull att indicator and C&Wpins \_
Connect 16mmpower cable Mount _ \_
Unstow & insert staff into 16mmCam Accomplish LRV post-deployment _
Unstow 16mmCamera & place on checklist \----_

MESAtable \_
Remove 16mmmag from ETB & attach \_ <

to camera Test drive LRV - Park LRV in _ o

_Photo CDR/LRV 16mmCam Quad IV near MESA _
(f8,1/250,24fps) Power down LRV \_ _ _

Dismount LRV \.
- Stow 16mmcam on LRV. LMP hndhold Lift LCRUmounting post locks \" _

Unstow 70mmcam from MESA Release Y-cable velcro tab _.. _

- Remove filter from 70mmcam & stow Unstow TCU connector & discard _
Remove Reseau Cover from 70mmcam & adapter _ _

stow Unstow LCRU from MESA ""_M

Remove 70mmmag, NN from ETB & Mount LCRUon front of LRV _
attach to 70mmcam Unstow & connect LCRU power --

Stow 70mmcam in CDRfloor pan cable-discard adapter
Unstow TCU from MESA

_Unstow & attach EVA 1 pallet 0+50 Mount TCU front of LRV "_
to MESAtable
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CREWEVA CHECKLIST VOICE DATA

0+50

_I O.S3_IGAI- Unsto. at HCSA
_I Yellow Bracket - Discard

Velcro strap - Blscard

Cable o Route behind TCU
- Connect to LCRU

-- LMP: Unstce4 tools
0"56_ll_ip_d to *Z Strut

b

Iv PWR SW - OFF
w TV Cable - Disconnect & Stow

TV Camera - To TCU
TV Cable - Connecto.-.o.PWRSW - INT

I_ I l+O0 CTV PWRSW ON
i |

0+52 Geology Pallet - TO LRV
_,J ...d.ll.A,a.,._,-_._.e I I (I) LMP -- CLOSEORGANICCONTROLSAMPLE

SRCB) - TO MESATable
C-Bag #l - Unsto_
Control Sample - Close [
C-Bag #I - TO HTC. (L)

3+56 Unstow from Pal let _
*Tongs m TO HTC
"Ext. Handle/Scoop - TO BTC
.Penetr_ter - To Pallet
,gnOmOn - TO COP,_eat
-C-Bag #2 - To HTC (g) I
*C-Bag #3 - To pallet back I.Vise - To pallet

_ I+04 Core Stems & Caps-To C-Bag B2 I

Sample Bags - TO Floor Pansi_ C-,a ,2 - loU_Seat Bag I
I _ C-Ba_ #4 - To _C {R) m I

-(I) CDRILMP-EMUcheck
CDR LMP

+ol Whip Antenna - Deploy
LCHU Sel - PMI/NB 02
Check - AGC, TEMP, B PWR
LCRU Sel - TV
LCRU Blankets - lOO_ open FLAGS

Conn. c....(LCH,I-Closed PRESS

,,_O_sb-Beploy - COOL
HGA - Point TO Earth

Contents - To LBV
_TB (Empty) - TO Ladder IIook
LMP PLSS Ant. - Stow

_L_ [L½1P_ IngreSS_

Pallet #1 - Transfer

LEC.ooks-ToLadd...... (1) CDR-Rpt LCRU
IIGA - Stow

I+IL LCRU Sel - PMlfgB

,+OS Rake-To Pallet ' (I) CDR-LCRU covers open 100%

Secure HTC for Drlvlng

Check Lanyards Clear of Wheels

_o,: LMPPLSSAnt.-BtO.] (2) CDR-Rpt mag/frame on CDR cam
1+06 Ascend Ladder

Cont. Sample - Retrieve /
Ingress LM
Con_ S_ple - StOw

CBOB)CO":TV-OPC. _ (l) LMP-Contingency sample into LM
_R AMPL- OFF i
TLM PCM- LO

LEC-ToOverheadHandhold (I) LMP-Re-verify cb configuration OK
+I0 Pallet - Transfer into bM i

LEC Hooks to Surface

LEC - Stow to Bide I_"
Pallet - Strip
Pallet - To LH Floor

I+I0
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MISSION: APOLLO15 DATE:6/2/71
EVA: 1

LMP ACTIVITIES /TIMEI CDR ACTIVITIES
/ I

EVA-1 pallet to MESAtable 0+50 Mount TCU on front of LRV
Check LiOH can pins out Connect TCU power cable
Remove & discard 16mmcam rack Unstow rake & move aside on MESA
Unstow & place ECS LiOH in Open LRV antenna stowage can

pallet pocket Unstow LGA from canister
Remove Quad III thermal blankets Mount LGA in CDRhandhold

from geology pallet
Offload geology pallet from LM Point LGA to earth
Mount geology pallet onto LRV String & connect LGA cable
Check lower left latch - Locked Unstow HGAfrom canister
Remove & discard pallet handrails Mount HGAon LRV

Unstow & place SRC#I on MESAtable Rotate antenna onto staff

m Remove SCB #I from SRC #I Unstow cable, discard foam
Close control sample in SRC#I Connect HGAcable to LCRU
Attach SCB #I to HTC

Pull penet pip pins (3) Retrieve & carry TV camera/tripod
Pull HTC stowage pip pin to +X strut
Open HTC & swing out TV POWERSw - "OFF"
Pull HTC stowage pip pins (4) Disconnect & stow TV cable
Remove tool stowage bracket from Remove TV camera from tripod

pallet Mount TV on TCU

Stow tongs on HTC Connect TV power cable
Assemble & stow handle/scoop on HTC Connect TCU cable

Unstow & transfer penet to pallet LCRUCB - "CLOSED"
_ Unstow & transfer gnomon to CDR LCRUPower Switch - "INT"

seat back I+00 CTV poser sw - "ON"
Deploy LCRU whip antenna

- Unstow & attach SCB #2 to HTC LCRUMODEswitch - "PMI/NB"
Unstow SCB #3 & attach ¢o LRV Check LCRUAGC, TEMP& POWER

pallet LCRU MODEswitch TV RMT
Close HTC Open LCRUcovers - 100%
Transfer from SCB#1: Tip antenna aft 45° & deploy
• Core stems to SCB #2: Point HGAto earth
• 2-20 DSBD's to CDR& LMP floor

pan Retrieve ETB from LM ladder
• Core stem caps to SCB #2 Stow two each 70mm& 16mm

mags & 500mmlens cameraRemove rake from MESA& stow on
- LRV pallet under CDR seat

Climb LM ladder to porch Carry ETB to LMP seat
- Place LMP 70mmcam on floor pan

Retrieve cont sample & ingress
LM Mount map holder on LMP handhold

- Stow cont sample inside LM
CB (16) COMM:TV open Attach BSLSS to LMP seatback
Modulate - PM Stow ETB on ladder hook
PWRAMPL - OFF

TLM PCM- LO Attach LEC to EVA #I pallet
Attach LEC to overhead handrail
Transfer pallet into LM Transfer pallet into LM

m I+I0
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CREW EVA CHECKLIST VOICE DATA

I+10

(I) CDR-Readout LRV displays

HEADING Temp Bat 1
BEARING Temp Bat 2

,[_tRv DISTANCF Temp LF mtr,.,3 RANGE Temp RF mtr
..v°r_V'cB'°-CLOSE"_",.,t. S_te __Bat 1 Temp LR mtr
_..-.eado_t Amp-Hr ;at 2 Temp RR mtr
_mm SSD ROLL[ [PITCH[
t.p.css_.t.. ,.s,_ COMPUTFDNAV HEADING

_ * Hammer lgl:
• Core ri_r
• Core Tube Caps(Bag #I pkt,l

•c-Bag- (2) LMP-Oettison Pallet
To CDR]

Tongs - Tether

Geology Equip - LMP EMU:
• Hammer

• • Core tube cap dispenser
• Core tube tool
• SCB #4
• Scoop/Ext Hndl (tethered)

Geology l-quip - CDR EMU:
• SCB #1
• Tongs (tethered)

NOTE: ('()re tubes in SCB #1
U--03. L-04. L-IO

t+14 Egress

_' tMga"et-o,.._d_tc,-C_o,e NOTE: 20--DSBDNUMBERSERIESOgs_e_toS._'.... • 156-164, 166-168, 170-177
I • 180-182. 186-190, 192-199. 203-206

[coR:LMP PLSS Ant. -Unstow

MESA Brackets - Remove

i J Ttdy MESAThen_l Blankets

i_/ [CDR:GeO[(_-ToLMPEHU] (I) CDR-MaPk depart time (I+25)
oCore Tube Caps

•_-_.g- (2) kMP-Readout LRV displays
c.Bag #I - TO CDR

+2o_ _.d_eIS:.b- Te_b._ Temp Bat 1HTC - Check Secure B Closed

_0o,sp.- To7_ c_ " Temp Bat 270_ Cam - TO RCLI

,6.c..-,B,V2BB,,2FpB DIS_)-E Temp LF mtr
Temp RF mtr

IAmp-Hr -Batl Temp LR mtr
p_]Bat 2! Temp RR mtr

CDR LMP
02
FLAGS

CDR/LMP (U check PRESS
COOL
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

EVA I TAS,
FUN( '1_

LMP ACTIVITIES IT MEI CDR ACTIVITIES 8| |

-- 1+10
Disconnect LEC from pallet

Stow LEC inside cabin Transfer LEC hooks to surface

Remove from pallet & stow Stow hooks on ladder
food, batteries & LiOH cans Stow HGAfor traverse

LCRU MODEswitch - "PMI/WB"
Mount LRV

Place pallet on LM floor Power up LRV

Move through LM hatch Orient LRV for Nay system
initilization

Retrieve & discard pallet Power down LRV
LRV Nav CB - "CLOSE"

Close LM hatch Nav Reset - Reset

Descend to surface Reade Heading, SSD, Pitch & Roll
Remove & discard TV stowage bracket to MCC

Tidy thermal blankets around
MESA& cover cavity Verify Bearing, Distance & Range -

ZERO
Dismount LRV

Attach geology equipment to EMU Attach to LMP EMU:
• Hammer
• Core tube tool
• Core tube cap dispenser
• SCB #4

Attach SCB #I to CDR EMU I+20

Tether handle/scoop Tether tongs

Check tool stowage bars. Secure Attach 70mmcam/bag disp to EMU
& close HTC

Mount LRV - Fasten belt

Attach 70mmcam/bag disp to EMU Power up LRV
Check 16mmcam set for traverse _ _

photography <_ <>
Mount LRV - Fasten belt Torque NAV gyro to HOUupdate _m _m
Readout LRV & NAV systems displays _

-Traverse to check point (17 min) Traverse to check point (17 min) _

0 O'

NOTE: For purposes of the = =
final edition of the Lunar
Surface Procedures, detailed
geology traverse information
is contained in Section 3.6.

I
I+30
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CREWEVA CHECKLIST VOICE DATA

I+30

[_]_Gyro - To Hou Update
I+2S TRAVEL (0:17) I_I

•Limea_nts_ fillet$_ mounds
•Raised r111e rlm (levee)
• Block d_strlbution

I+R2 _Pl _0_02) Canyon Crater
l_R4 tRAVEL _O_U7) | l

_ow _jecta d_stributlon _

•Orlve close to rim l_I

II1+51 Geolo_f Station #1 (0:15)

• Sample radiaIly(rlm/blanket)

LRV $y_te_ - Readout I
1 ��K�TRAVEL0:t7) _'

iklnea_nts flllets, _umds

o_Is_ r111e rlm (levee)

•B1=kd,,tr1_Uon (I) CDR-Mark arrival time (I+42)
1+42 CPI (0:02) Canyon Crater

I II+d4T_WL(o:o7) (2) CDR-Readout NAV displays
// oE_ EJecta distribution

eOrIve close to rim

,+SlO_OlO,yst.to°,1<o:.) _ I HEADING I l_o_:_._!:_:i:l:!:i:i:!:ilL BEARING I ::::::::::::::::::::::::::

I RANGE I i..T.._."_.ii_i;';_'_iii:i:iii_
1!:______e..!:_._i:-.l_E:_:i:i:il:7_B;,:_l_i_._:!:!:::::_

(1) CDR-Mark depart time (1+44)

I+5B
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MISSION:APPOL0 15, J-1 DATE: 6/2/71

EVA: 1

I
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

I I

-- I+30

The traverse to the first checkpoint near Canyon
Crater will cross the typical smooth mare fill
on the approach to the rim of Hadley Rille.

During this portion of the traverse the crew
should observe and describe characteristics of
the mare fill material, surface features and block
distribution and note any differences between the
mare and Rille rim material,

I+40

Arrive at Checkpoint Arrive at Checkpoint
Readout NAV displays

Traverse to Station #I (7 min) Traverse to Station #I (7 min)

The traverse to Station #I will be around Elbow
Crater. The low scarp should be visible around
Elbow Crater and there should be observable dif-
ferences between the mare and Rille rim material, o
Crew should describe the distribution pattern = =
around Elbow Crater.

I+50
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CREWEVA CHECKLIST VOICE DATA

I+50

" / (I) LMP .-Readout LRV displays/

x HEADING Temp Bat 1BEARING Temp Bat 2
• ' DISTANCE Temp LF mtr

RANGE Temp RF mtr
_/ , ., .. Amp-Hr Bat 1 Temp LR mtr
" SIAT'I't)Ni Amp-HR Bat 2 Temp RR mtr

n

o

STATION!

- (1) CDR/LMP EMUcheck CDR LMP
02

I 1_'o6_RA,,_LIo:o,_t 1-I FLAGS

I .E,oo.e,o 6a,,st.ibu  ooi=1"Change in SlOpe toward front _ PRESS
JChanqe in roc_ type _

•Change in ground texture COOL
•St. George ejecta d_st.

2+14 Geology Statlon #2 (0:45)

•C_mprehenslve sample
•Oocumented sample "T

(SESC - tO CDR C-Bag)

•Double core
(Trench - SESC and soil)

{ i (Stereo pan-lOOm aTonq front)l I

_Fi (_o_> (1) CDR -. Stow gnomon

_H ('e"_t_'te_) L__ n Mark depart time ___(2+06)
(2) LMP -. Readout LRV displays

2 L(O:gS) I I HEADING Temp Bat l

I I .--r_.,,di._,bo,io. I=I BEARING Temp Bat 2• Change tn slope toward front _.

•Ch,_t.... kty. ; DISTANCI" Temp LF mtr• Chlnge in ground texture

•st._,,J,:ta di,. RANGE Temp RF mtr
t t2*_4_.olo_st.to..(o:.)r I Amp-Hr Bat 1 Temp LR mtr

• Sample radially J

•:_r_h_._,,_._. _ Amp-HR Bat 2 Temp RR mtr• Oocwmented sample ._
• Double core

Trench - $ESC a*d So l
I I ($ESC - To CDR'S C-Bag)

M °'° I

2+i-0
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 1

I
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

l I

-- I+50

Arrive Station #I Arrive Station #I
Readout LRV displays Park & powerdown LRV

Dismount LRV Dismount LRV
LCRUSel Sw - FM/TV

Station #I geology (15 min) Poiat HGAto earth
Station #l geology (15 min)

Station #I is located on the the southern part of the
Elbow Crater ejecta blanket.

m

Area #I tasks:
I. Radial sampling of Elbow Crater
2. 70mmPanorama

m

2+00

1

P

Check tools secure & HTC closed Stow Gnomonon seat back
Stow HGA

--Mount LRV LCRU Sel Sw - PMI/WB
Mount LRV

Readout LRV displays Power up LRV
Traverse to Station #2 (8 min) Traverse to Station #2 (8 min)

The traverse to Station #2 is along the Apennine
Front slope to the North side of St George Crater.

I
2+10
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CREWEVA CHECKLIST VOICE DATA

2+I(

,"" SI, GEURGE_

ii : _ ] _ 5_ (I) CDR - Mark arrival time (2+14)

_ x -37s_ (I) LMP - Readout LRV display--s------

i ®B x_ -z_o .. I HEADING Temp Bat 1
- TrFx_-Iz\_ [BEARING Temp Bat 2

I_E Temp LF mtr
I RAN.GE Temp RF mtr
[.Amp-HrBat l Temp LR mtrSTATI_ 2

[Amp-HR t 2 Temp RR mtr

rF T_'_ST':GEORGE,_
t. _ --_ ,_ At 2+30
_' _"_ : ,, -37_ _ CDR/LMPEMUcheck
_)_ ,X_ -2_ _Y CDR LMP
F - ( 02- "},lr.)L -IZ5 ,,

_ FLAGS
"" :.; ' " PRESS

COOL

STATION2

2+50
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 1

I
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

n n

-- 2+I0
0

The crew should look for changes in lithology or
ground texture to locate the base of the front
and compare the mare and Rille rim material to
the Front. A descriptionof the character and
distribution of the St George ejecta blanket
is desirable.

Arrive Station #2 Arrive Station #2
Readout LRV displays Park & power down LRV

Dismount LRV Dismount LRV
LCRU Sel Sw - FM/TV

Station #2 geology (45 min) Point HGA to earth
Station #2 geology (45 min)

Geology area #2 is located near the base of the
Apennine Front north of St George Crater.

t
2+20

Area #2 tasks (in order of priority)

I. Radial Sampling of St George Crater (slope permitting)
2. Comprehensive Sample Area at Front
3. Double Core tube

4. 500mm lens camera photography - blocks on St. George
Crater rim & Hadley Rifle

5. 70mm Stereo pan from high point (lOOm base)
6. SESC Sample (from bottom of a trench)
7. Penetrometer measurements.

2+50
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CREWEVA CHECKLIST VOICE DATA

2+50

{I IZ+58 TRAVEL (0:89) l_,l

• Block dlstnlbutlon
• Posslble rock flows
• Patterned ground
• Cmpre crater frequency/sLate
• Observe EVA II route

3+08 Geology Station #3 (0:14)

• Vertical/lateral changes .c
• Oocu_nted samples-

-'Plow"/Front

(-Mare)

13+22 TRAVEL (0:28) i i

• Front/Mare relations
• Possible ray material _ CDR LMP
•c_,r,toearl_..... --_ (I) CDR/I'MP--EMU check
• Extent of "slide" boundar_ U f

FLAGS
PRESS
COOL

(1) CDR -. Stow gnomon
-. Mark depart time (2+59)

(1) LMP -. Readout LRV displays

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

2+5g TRAVEL (0:09) I_t

3*08 Geology Station P3 (O:14)

.Vertical�lateral changes _"
*Documented samples

-"Flow"/Front
(-Mare)

I _3+22 TRAVEL (0:28) | / -
_rve EVA ]] route

t I • Front/M ..... l atlons m-I

1 1 .Possible ray_terlal 1 -_-

,C_are to earlier are T.
• Ext_nb 9f "slide" boundary

(1) CDR - Mark arrival time (3+08)
(1) kMP - Readout LRV displays

HEADING ITempBat 1
BEARING 'mTempBat 2
DISTANCE Temp LF mtr
RANGE TempRF mtr

Amp-Hr Bat 1 Temp LR mtr
3+I-0 Amp-HR Bat 2 Temp RR mtr
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MISSION: APOLLO 15, J-I DATE:6/2/71
EVA: 1

' EVA I

LMP ACTIVITIES T MEI CDR ACTIVITIES

-- 2+5

Check tools secure & HTC closed Stow gnomon on seatback
Stow HGA
LCRU Sel Sw - PMI/WB

Mount LRV Mount LRV

Readout LRV displays Power up LRV
Traverse to Station #3 (9 min) Traverse to Station #3 (9 min)

3+00
I

The traverse to Station #3 is along the base of the
Front and should approach the edge of a debris
flow. Observation ilnddescription of the Front
material should be made for comparison with the
mare material. Appearance of the debris flow
should be described.

o 5"

Arrive Station #3 Arrive Station #3
Readout LRV displays Park & powerdown LRV

Dismount LRV Dismount LRV
LCRU Sel Sw - FM/TV

3+I0 Point HGA to earth

67



CREWEVA CHECKLIST VOICE DATA

3+I 0

0 FI_ :"

_ [ ' X " L

! STATION3
.Tj

"i

I,_"-_. • _=__
_ FLC_N! ._,, !11 _'1_

i
;z STATION3

l#[ (1) CDR -. Stow gnomon-, Mark depart time (3+22)

- (2) LMP - Readout LRV displays

HEADING Temp Bat l
BEARING Temp Bat 2
_- Temp LF mtr

Temp RF mtr
t l Temp LR mtr
t 2 Temp RR mtr

At 3+30

r_ (I) CDR/LMP- EMUcheck CDR LMP
, O2

F-TK
PRESS
COOL

3+50
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 1

LMP ACTIVITIES iTIMEI CDR ACTIVITIES
l l

-- 3+10 Point HGA to earth

Station #3 geology (14 min) l Station #3 geology (14 min)Geology area #3 is at the base of the Apennine Front

adjacent to an area believed to be a debris flow.

Area #3 tasks (in order of priority)

I. Describe the area and compare to mare & Front
2. Documented samples of the Front & flow material
3. Describe any vertical and lateral changes in

the Front. Compare to Area #2.
4. 70mm pan
5. Describe any notable characteristicsof the

planned EVA-2 route.

Check tools secure & HTC closed .3+20 Stow gnomon on seatback

t Stow HGA

LCRU Sel Sw - PMI/WB __
Mount LRV Mount LRV _

Readout LRV displays Power up LRV m m
Traverse to LM (28 min) Traverse to LM (28 min) m m

c-e (-F
P o o

During the return traverse across the mare, observe r- r-
and describe the characteristicsof the debris flow. _ _:

" Make any additional observationsof the planned
EVA-2 route that are possible. Continue comparison
of the Mare/Front/Rille materials. Describe any
possible ray patterns that may be observed.

J

m

IReadout LRV & NAV system Park & Pwr down LRV - Read NAV
_ displays 3+50 to MCC
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CREWEVA CHECKLIST VOICE DATA

3+50 I) CDR-- Mark arrival time (3+50)
-- I) LMP Readout LRV Displays

HEADING Temp Bat 1
3._Bark_Bg BE--_Z--A--_TN--6--TempBat 2• Heading SE; facing SEO Bay

Ba.CB-om. D'DI-S-T-A-N-C_: Temp LF mtr
LCR.Sel- TV_ RANGE Temp RF mtrHGA _ Point To Earth

7o-c,_-To_de,S.t 7im--'__-at 1 Temp LR mtr
Tongs- To HTC p_HR Eidt2 ) RR mtr
LMP Geo Equip:

•Core Tube Caps- Discar(
•Core r_-_mer - TO HTC
tHor - TO HTC

C-Bag #4 - Remove From LMI
Tid gelcro Covers

_MP: Remove C-Bag Eli

C-Bag #4 - Under EN_PBeat
C-Ban #2 - TO HTC (R}

F"J3+_LRV Systems - Readout •
Dismount LRV
LMP Seat - Fold

_I 70_com" Under Cogseat

Ext Handle & Scoop - To HTC

[C_R; LI_a Eq - To LRV]

.Core Tube Caps & rammer

• H_Iner

• C-Bag #4 -To LMP Seat bag
• C-Bag B2 -To HTC (R)

i"'"-'-"HTidy Ve|c;oT_o_TeCrs(L)

(I) CDR/LMPEMUcheck
CDR LMP

N 3._,_p,_ - o-,oo° 02
,_ U_T - T_ther
_,_ c_ Ba_- _oE_p_s_k9 FLAGS

_- TO LRV PRESS
,o_ COOL

HGA - Stow

LE_/,s_,-_.,_,B FLMP- Rpt Dome Removal Tool Temp-

_.,B,°,ooo: L Label Reading

_rive to ALSIP S]iE

CAUT]OH

DO Sot Polnt IIGA or t&_
within *20° of ALSEP

-(1) LMP - Rpt RTG Fueling (time)
3+55 SEQBay Doors - Open

i Pwr Pkg - Offload
- Position for Fuellnq

I I .ppt.s.) -p=. I I _FLMP- Rpt Fuel Transfer Tool TemPI

It _T'Tetbe_ 1 /abel Reading

Carry Bar - To CBR /

Fuel Cask - Tip Down

:- _e Tool-E._g__CDo_k (2) LMP SEQ Bay doors_ -g_. _Bi,_.rd - - closed
Fuel Tool - Engage & Check
Fuel Element - Into RTG

4+06 _ RTG Fueled

Pwr Pkg - TO Carry Bar
SEQ Bay Doors - Close

I_'_I ALSEP-To DeploySite I 1

4+1
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

LMP ACTIVITIES ITIMEI CDR ACTIVITIES
| I

-- Readout LRV and NAV system 3+50 Park & pwr down LRV - Read NAV
displays to MCC

LRV NAV CB - "OPEN"
Dismount LRV Dismount LRV
Lift seat & fold seat support down LCRU Switch - TV RMT

Point HGA to earth
Stow 70mm cam under CDR seat
Stow ext. handle and scoop on HTC Stow 70mm cam under CDR seat

Stow tongs on HTC
Remove hammer, core tube caps &
tool from LMP PLSS and stow on
HTC

Remove SCB #1 from CDR PLSS & Remove SCB #4 & stow under LMP
stow HTC seat

Open SEQ Bay doors Remove SCR #2 from under LMP
seat and stow on HTC

Offload ALSEP pkg 2 (pwr pkg) Offload ALSEP pkg l (expts pkg)

Remove and discard boom-to-pkg-
stick

Remove & discard boom-to-pkg stick Move expts pkg clear of SEQ bay
Position pwr pkg for fueling
Pull tool stowage pip pins (4)
Unstow UHT'S pass one to CDR Tether UHT

tether 2nd UHT
Unstow & pass carry bar to CDR I0 Assemble & attach carry car
Deploy fuel cask lanyard to expts pkg
Rotate fuel cask down & discard

lanyard under LM Walk to MESA
Unstow & engage dome removal tool Unstow drill from MESA

Check tool securely engaged

Remove & discard dome/tool Place drill on LMP floor pan &
Unstow fuel transfer tool lower seat
Tip power pkg down Remove thermal blanket from

over LRRR in Quad III
Engage fuel transfer tool Offload LRRRpallet from LM
Check tool securely engaged Place pallet on surface &

- Remove fuel element from cask remove LRRR from pallet
Insert fuel element into RTG

- Report RTGfueled Place LRRR on LMP seat
Remove & discard tool
Tip pwr pkg up

- Attach pwr pkg up
Check offload booms retracted Secure LRRR on LRV using

- Close SEQ bay doors seat belt

Carry ALSEP pkgs to deployment Stow HGAfor traverse
- site LCRUMODESwitch - "PMI/WB"

4+0 Mount LRV
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CRE_4EVA CHECKLIST VOICE DATA

4+10

'_ _'_:_ I (l LMP-Rpt Short SwAmps
= : _" [Rpt Short Sw Connect (time)]

_!] (I CDR-Rpt HFE cable connect8L'_7 _-Vh3

[LL-_d] l'Vk_ LL/LIL

l CDR LMP
02
FLAGS

(l CDR/LMP - EMU check PRESS
4+30 COOL
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

I EVA
LMP ACTIVITIES ITIM E CDR ACTIVITIES

i

-- 4+10 Mount LRV

I Power up LRV

Drive LRV to ALSEP deployment
site

CAUTION: ALSEP damage may result if radiating HGAor LGA is
aimed within 20° of ALSEP antenna

Park LRV heading North, facing
C/S site

Readout LRV battery temps
Power down LRV
Dismount LRV

Open LRV battery covers
LCRUMODEswitch - "TV/RMT"

Place pkgs on surface with Point HGAto earth
expts pkg in final position ALSEP deployment plan

Disconnect pwr pkg from bar
Offload LRRR from LRV & set

Reposition pwr pkg lO'East on surface facing sun
Remove HFE stowage pip pins (3) 4+20 Offload drill from LRV &
Tip pwr pkg down set on surface drill facing

sun
Release RTG cable B. bolts (3) Release HFE Pallet B. bolts (2)
Deploy RTG cable & discard Lift HFE pallet from pwr pkg

cable reel Carry HFE pallet 15'N C/S

m

Report shorting switch reading Unstow HFE connector
Connect RTG cable to C/S Place HFE pallet on surface _

- Connect HFE cable to C/S m_m
Release subpallet B. bolts (2) Q_

Z_

Lift subpallet from PWRPKG Carry HFE pallet 30' N _ o
& place I0' N. of PWRPKG of C/S, deploying cable _

- Release Side B. Bolts (4)
& CCIG cover bolt

Lift SIDE from subpallet Place HFE pallet on surface &
fold mounting braces

Remove B. Bolt blocking cable Tip pallet down
reel Release probe box B. Bolts (4)

Unstow cable reel

Deploy SIDE legs & place SIDE Lift probe box from pallet
on surface

_ Unstow SIDE cable connector Separate box and lean probe
Open EXPTSPKGdust cover 4+30 with tool against pallet
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CREWEVA CHECKLIST VOICE DATA

4+30

(1) LMP-Rpt SIDE connect
4*18 LR¥ Battery Covers - Open

LCI_ Sel - T¥ _
klGA - Point To Earth
Pl n P I n
LRRR - To Surface

- ¢UDeS facing sunlight
Drill - TO Surface

I I_._l_- D_e (Zbolts)

_._o_ " TM1s. R.c/s

HFE Cable - Connect To C/S

.FER,IIet-ToSOfb.C/S (2) LMP- PSE stool 9' West C/S16 ft of Probes - Keep Clean
LMP: Remove SIDE from Subl

- Remove (4 bolts)

F_ Probes - Position

- With Rod - To W, 12°S S/I
- W/O Rod - TO E, 42°N S/L

Dust Cover - Remove
Elect Box - Level & Align

Ra.e,-Dl.a_1_._rt, (I) CDR-Rpt HFE Deployed - ALIGN & LEVEL
_TLMP: PSE deploy]

i Se.t
Orlll & Rack - 1o Uest Probe/w| 1
,o,_aot_reSb_loto_or,aoeI I

I 1 InsertProbe'at°Stem _ _ (I) LMP - Rpt PSE Emplaced;
= _:"_:'b:e"_ - Rpt PSE Level;

-Rpt PSE Align

4+18 Expts Pkg - TO Final Posit|on J
Pwr Pk9 - Rosttion 10 ft East

q

HFE Pip Pins (3) - Ru11
Pwr Pkg - Tip Down )

RTG Cable - Deploy
Re rt SRorttng Sw Readtn9
_le - Connect

SUDR - Remove from Pwr Pkg
- DUlts (2)

4+26 SIDE - RemoveFrom SUBP
*Bolts (5} - Release
"Lift SIDE from SUBP
o Cable Reel Unstow

.SIDEtoSur,,ce _ LMP- SWE ALIGN & LEVEL

I_1 SIDE Cable Connector - Un$to_

]

'I C/S DUst Cover - OpenSIDE C_ble - Connect TO C/S
I

Prep PSE Site - 9 ft W. C/S

PSE Stool - To Surface
C/S DUSt Cover - Remove
PS£ - DU_lo

• Bolts (4) -Release & Remove

.G,.oleR.... re,out (I) CDR-Rpt start Bore Stem Dril ling, Skirt - Deploy
-_ • Level

+40 .RePort A1_mnt

4+5_
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MISSION: APOLLO 15 DATE: 6/2/71
EVA: 1

FUP :TI_

LMP ACTIVITIES JT,MEI CDR ACTIVITIES ..b-_o

-- Open EXTPSPKG dust cover 4+30

Connect SIDE cable to C/S
Carry other probe to drill m

site, deploying cable
m

Remove carry bar from C/S Place probe on surface
Tip C/S down & align Carry Ist probe to drill o

Stow carry bar on subpallet site, deploying cable
Unstow PSE stool from subpallet Place probe on surface
Scoop out depression 9' West Release electronics box B.
of C/S for PSE stool Bolts (4)

Implace PSE stool
Lift electronics box from pallet

C/S dust cover remove Remove dust cover

Release PSE B. Bolts (4) Kick pallet clear of area
Place box on surface,

Carry PSE to stool level and align

Remove B. Bolts from PSE Walk to LRV
Erect LMP seat post & lower

Place PSE on stool seat pan
Deploy thermal skirt Retrieve drill from surface

Place drill on LMP seat
Push drill SW to test drill
Install handle on drill

"- 4+40 Remove rack from treadle & deploy m

Report PSE level & alignment rack legs

Release SWE B. Bolts (4) Place rack on surface oRemove drill from treadle

Lift SWE from C/S

Carry SWE 13' N. C/S, Carry drill & rack to Ist
deploying cable drill site

Check legs extended & locked Place rack & drill on surface
Place SWE on surface, m
level and align Remove & discard stem cover

-- Release stem retaining velcro o

Assemble first two bore stem

Release LSM B. Bolts (2) sections (one with bit) 3.

Remove tie down & discard Insert sections into drill chuck
- Lift LMS from C/S

Set drill bit down on surface

Check cable free of sun shield at mark on HFE cable

Carry LSM 50' .WNW, Remove battery thermal shroud
deploying cable Drill bore stem into surface

Remove drill from bore stem
- Select LSM site 4+50
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CREWEVA CHECKLIST VOICE DATA

4+50

If+41 SWE - Deploy _I " '
• Dolts (4) - Release
• SWE - TO 13 ft N. CIS _I
• Check Legs Locked Down _I

• SWE - To Surface i
• Align D Level
• Check Door Open

1+46 LSR - Remove From CIS

• Bolts {2) - Release
• Thedown - Pull Horiz _
• Square Handle -Lift LSM Off
• Cable - Check Free of C/S

|+51 LDM - Deploy
•LSN - TO 50 ft, B°N Sunliilo
• Stowage Bracket - Re(move
• Le(js - Deploy _.

• Cable - Outside Legs•LS.-ToSurFace _ (l) LMP - Rpt'LSM ALIGN
LEVEL

•Foam Collar - Renmve
• Sensor Aims - Deploy il_

_w¢ ,Dust Covers (4) - Discard _I_
•Align & Level _l

•ReeEo_ A1ign_nt

• Check LSM Free of Parts (2) I.MP .- Rpt LSM doors open
• Check Doors Open

i ,_14*59 C/S - Align

[_l C/S Sunshield - Ralse•Bolts - Release
•Antenna Cable - Deploy
•Rear Curtain Covet - Remove
•Check Sunshield Free

•Interior Dolts (3) Release

5_02 ,Sunshield - Raise,. (1) LMP .- Rpt C/S ALIGN
LEVEL

(1) CDR/LMP - EMUcheck
02

I'_ °_"'. R'_kD"d " '° EPr°_ 1,

- -- FLAGS
Implant Bore Stem Into Surface
Insert PrObe Into Stem PRESS

5+20 Re_o_rt Probe DepthF_: slo_de°,o_] COOL
• hack Elect BOx Level D Align

Drill Check - R_ard N

Treddle To Drill Site _ (I) CDR -.Rpt Probe In-place & Depth16ramC_m_Rag - Change TO "D"
IDmm Photo - Drill Site

(fa, 12 fps. 1/750)
I_[l CLMP:A:ti_,t,C/S] I I
_I_S+Z6 Implant Core Stem -_I KI

I II

Side Covers - Otscand

Side Curt_tn Velcro - Rate

Antenna Mast - Install
Gi_al - Bount on Rast
Antenna - _unt on Gimbal

C_ck C/S A1 tgnment

I.IDA°t..... L*.I,Align

OFfDe,,-_°ter,B.do°, _l
"AZ 35.81 ---
"ELEV 4.71

CHECKAntenna Level & AI $gned

_I (2) LMP - Verify ALSEP Ant fully seated

5+_-_(1)luLMP - Rpt Ant Base ALIGNLEVEL
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

!EVA I
LMP ACTIVITIES I TME I CDR ACTIVITIES

I I

--Select LSM site 4+50 Remove drill from bore stem

Remove stowage bracket
Deploy legs Reset drill chuck
Align LSM & place on surface Place drill on surface

with cable outside legs Assemble 3rd & 4th sectionsof bore stem
Remove from collar

Deploy center sensor arm then Lift & attach drill to bore stem
Drill bore stem into surfaceother two sensor arms

Remove dust covers & PRA cover

Align and level LSM
Remove drill from bore stem

Reset drill chuck
Check doors open & LSM free Place drill on surface

of discarded parts
Report level & alignment Assemble 5th & 6th sectionson bore stem

Lift & attach drill to bore stem
Change 16mmcam mag Drill bore stem into surface

Start 16mmcam - 12 FPS
Return to C/S Remove drill from bore stem
Align C/S Reset drill chuck
Starting front center & proceedin(l 5+00

CW, release/deploy in turn B. " Place drill on surface
Bolts, side cable, antenna cable Retrieve probe from probe box
and rear curtain cover

Release two inter B. Bolts Insert probe into bore stem
Release center B. Bolt and Retrieve probe rod from box

raise sunshield
Push probe to bottom of stemRemove side curtain covers

and discard (3) Report probe depth
Check side curtain properly Carry rack, rod and drill

deployed & engage velcro tabs to 2nd drill site
Place equipment on surface
Assemble Ist two bore stem

Retrieve & install antenna mast sections
Insert sections into drill chuck rn

I
Release antenna gimbal B.-Bolts Set drill bit down on surface _ c_at mark on HFE cable z
Remove gimbal from subpallet rn -i.

Drill bore stem into surface _Remove gimbal housing cover

Install gimbal on mast z
Remove housing & discard Remove drill from bore stem u_ o=_

r- _b
Install antenna on gimba'l Reset drill chuck _ ,
Check C/S alignment Place drill on surface

Level & Align antenna base 5+10 Assemble 3rd & 4th sectionson bore stem

77



CREW./EVA CItECKLIST VOICE DATA

5+10

S'_DSIDE-_Ioy (1) LMP Rpt Antenna Setting, •SIDE - To 55 ft. 42°N. Sun

• Ground S...... ]replace EI_EV AZ• CCIG Cover - Remove
• CCIG - To G/S Tube

•s,_. ,oSu.f.ce (4.71) (35.81)
• Level & Align

• Tube Pin- Pull

• CCIG - TO surface

• Safety Pln- Pull
• ReM_rtrtPln Pulled

5'24 ._Level and A11gnn_ent D

J

(1) CDR-.Rptprobe in place & depth

(I) CDR-Rpt 16mmmag change: Mag on
Mag off

(I) CDR-Rpt 16mmcam-ON (fS,I/250,12fps)
sbe_,i,gs.ltc,-_p_, (1) LMP-Rpt side/CCIG ALIGN & LEVEL, Pin

che_kA_ z,_ _i pu11ecl

Ast_ Switch #I - Clockwise

•27 (2) LMP-7Ommmag (KK)/frame

R_uest Xmitter Turn ON

70ramCam - To RCU

70ramMaD - TO Color, "KK"

LRRR-_,oy (I) LMP-Rpt Short SW Depress (time)
•LRRR - To 25 ft W. C/S

•AlIg°..,Oe_ic_- _,Ioy --Rpt Meter Read after
• Reflector Array - Deploy

•_eli._ leD-o_ploy Depressing S_-O-_SW
LRRR-Level&Align -Rpt Astro SW #1 CW
Dust Cover - RemOve
Check Level & Alignment

to LMP cam

CDR LMP

_(1) CDR/LMP EMU check 02
5+30 FLAGS:

PRESS
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MISSION: APOLLO15 DATE:6/2/71
EVA: 1

LMP ACTIVITIES ITIMEI CDR ACTIVITIES
| |

-- 5+10
Lift & attach drill to bore stem
Drill bore stem into surface

Remove drill from bore stem

Enter elev 4.71 and azimuth 35.81 Place drill on surface
offsets Assemble 5th & 6th sections

Recheck antenna level on core stem
and alignment

Retrieve SIDE near subpallet Lift and attach drill to bore
stem

Carry SIDE 55 ft NE, deploying Drill bore stem into surface
cable

Remove drill from bore stem

Select SIDE deploy site Remove & discard drill chuck
Remove SIDE dust cover Place drill on surface
Remove & implace ground screen Retrieve probe from probe box

Insert probe into bore stem
Retrieve probe rodRemove CCIG cover

Remove CClG from cavity Push probe to bottom of bore stew

-Mount CCIG in ground screen tube 5+2 Report probe depth
Withdraw & discard probe rodPlace SIDE on ground screen

- Level & align SIDE Carry rack & drill to coring
Pull ground screen tube pin site near LRV

Implace drill treadle on surface
Rotate CClG down onto surface Change 16mmcam mag
Pull SIDE dust cover pin
Report pin pulled Start 16mmcam - 12 FPS
Recheck SIDE level & aligned

- Return to C/S Open SCB #2 and assemble
Ist two core stems

--Depress shorting switch Tread sections into drill
Check shorting switch amps zero Lift drill and place core
Turn Astro Sw #I clockwise bit into treadle
Request X-mitrer turn on Drill core stem into surface
Retrieve 70mmcamera & change

mag to color (mag KK) -=
Mount 70mmcam on RCU Remove drill from core stem & >

Retrieve and carry LRRR >25 FT place on surface
west of central station Assemble 3rd & 4th core n

stem sections o
Place LRRR on surface _ ,
Pull alignment device pip pin Thread sections onto stem

_ Pull reflector array pip pin 5+3( Retrieve drill and attach
Deploy reflector array drill to core stem
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

EVA CDR ACTIVITIES --
LMP ACTIVITIES T MEI M cD

I P R__

--Deploy reflector array 5+30 Retrieve drill and attach
drill to core stem

Pull leveling leg pip pin Drill core stem into surface

Deploy leveling leg Remove drill from core stem &
Tip LRRR down place on surface

Level and align LRRR Assemble 5th & 6th core stem
sections

Thread sections onto core stem
Remove dust covers

Retrieve drill and attach drill
to core stem

_ Recheck level and alignment Drill core stem into surface

Photo LRRR& ALSEP Break drill from stem

Retrieve CDR70mmcamera from LRV
Obtain photo pans 7 ft South of

drill
NOTE: Deploy LSM sun shield

after LSM photography complete Place 70mmcam on LRV

Transfer stem caps from SCB #2
to SCB #I

Transfer SCB #2 to LMP underseat
bag

5+40 Transfer SCB #4 from under LMP
seat to HTC

Transfer core tubes from SCB #I
to SCB #4

Check stem is free enough in
- surface to be removed without

drill power
Remove drill from stem
Cap drill stem
Pull stem from surface & place

in vise
Cap bit end of stem
Disjoint, cap and stow stem

sections in SCB #I

Discard UHT Discard UHT

Strip off outer protective gloves
and discard "-_

Select samples to fill remaining _ _ I

Select samples to fill remaining volume in two sample collection __ __
bags(save room for polarimetric rn m

volume in SCB's #I, #13, & #4 samples) _ u_5+50
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CREW EVA CHECKLIST VOICE DATA

5+50

(I) CDR- LRV BAT COVERSCLOSED

5"47 L_T - O_scard

1 -I

Top Off C-Bags #I, 3&4

-- 5"51 LRV Battery C...... Close (I) CDR - Stow gnomon
=m• HGA - Stow

Lc,,,s._-P,.,.B - Marl< depart time
i! _ _ (I) LMP - Readout LRV displays

LRV Batt. Temps - Readout

B,o_....L.vAt_s_ [.'8__I_iii ii_!_ili_ii!i!i!ilTempBat 1•kle_ding North

•.oso°,,g,t li_.l:_K.._.l_.'i:i:i:i:!:!:_i:i:i:i:ilTempBat 2 I _]
_:i:i:i:ili:i:!:i:i:ITemp LF mtr I _J

L_B,,t._...... o,,°. =".=================|=em=RF mtr I
_c,,,_°B,a°,ots-gs_,,_..,, ..... I Amp-Hr Bat 1 ITe_p LR mtr I I
,,B_-.o,°t,o_.,. IAmp-HRBat;2 ItempRRmtrI •

- (I) CDR/LMP-EMU check CDR LMP
02

- FLAGS
PRESS
COOL

+O? SWC - Unstow from HESA

-_o, BO,t._ (2) CDR-LRV parked North heading NorthPhoto SWC; f-11, 1/250

•st._oP,_.x-s,_.,_ - -Marl<arrival time

•_s_;,,,t (2) LMP-Readout LRV Displays

•,.°"'",z:m,3o,,&:_,3o,, _"._._r_:_l_:i:iiii!?:i:l?:?:i:i:i|TempBat 1 I -1
•,,. ,:.,,o,, __:_:i::l:i:i:i;i!ITempBat 2 I ]

+23nagnag'-toU"st°_cDror urv L_._:T'___I_.._.i:i:!:i::_Fi_i!iiii:ITempLF mtr l
._._.- r,_,.,, li.R_]ll.__::!:i:!:i:i:i_:_:_:l:i:i:i:i:|TempRF mtr I •
,_,,,- 0.,,,,:_o,_o_ Amp-Hr Bat l ITempLR mtrl ]

Amp-HR Bat 2 lTemp RR mtr] ]

(I) CDR- L,RV BAT COVERSOPEN

(I) LMP - Get Rover Photos

6+I0
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

LMP ACTIVITIES ITIMEI CDR ACTIVITIES
l |

-- 5+50

Close LRV battery covers

Stow HGA
LCRUMODEswitch - "PMI/WB"

Mount & power up LRV
Mount LRV - Fasten belts Read Battery temps

Drive LRV to LM

6+00

Park LRV at MESA: heading north
in sunlight

Readout LRV displays
Power down & dismount LRV

m

Power down LRV circuit breakers Open LRV battery covers
Close LCRU thermal covers - 65%

m

Dismount LRV

- LCRUMODEswitch - "TV/RMT"

Unstow SWCfrom MESA Point HGAto earth
Retrieve from MESA& install m

Carry SWC60 ft SE of LM filter on 70mmcam
Transfer Reseau cover to LRV
Retrieve tongs & gnomon from LRV

Remove SWCfrom stowage can
6+lOSelect site for polarimetric

photography
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CREVIEVA CHECKLIST VOICE DATA

6+I0

_, 6_I_ Filter to IC_,l, Cdm
longs _ Gn_1on - _etr_'ve

LLMP: SWCoeplo) J
Polarln_etri[ Photography

I_ 1 Fl_-FieldI_2 I_'_ _Photos _

?I (2) LMP-Rpt SWCDeployed 60' SE
i_] Rpt 70mmmag/frame (after SWC)

II -, .... /
_ . .

I _ {'8, ,IlZ5. 74 ft)

_,,9_,.... _a<e - -- (I) CDR.-Rpt 70mmmag/frame, after ON
.... F,.,_p_o_o, _ (before Polar)

Rpt Filter position . .
.L'._ I photo

. vs_,/,-_s_,, ,t)I (Far Polar) , ,/2 _ ."
H_ '°{0°l_7,_otos _ Rpt Filter position(.90 °) . .

_ c,_._,,_2_;_,t_-: (Near Polar) (II0 °)
_- Collecl 4 Rock Samoles _

i_M°:Pho,oo,o,_ (130° )

II °°:_S;°2"°'n?'°"h°t°' ' '

• 2 X-Sun

S_.,ple_ to C-Raq_

'jT,_;a._,'.°7_',__ :2 (I) CDR-Rpt 7Ommmag/frame (after polar)

. tloumt in Staff
P.o_oc,.1,,.] - Sample Bags # . . .

i lOmm Photo - LMP/Flaq l

(f-ll, lift. IP50)

6+2f_':TB - TO CDRFootpad-- m
:ollect in lIB

• 70_ Cams (2) (00), KK)
i=l .,_M..(21(..i,(LL_ (I) LMP Rpt 70mmmag/frame (after Pans)

•sonm_ Lens CamMaq (1_4)

_. Reseau Cover - TO 500n=nCam

_01!111Cam ° Uildel- COl Si_dl
I_ _a_ - P_lnt t_orth

fib - To MESA Table

"Covers" - TO ETB

(2) CDR- gnomon to LRV

(nl ,l/ZSO,Hfb)

'%,_t ,oc. / !t

lC_m PhOto LMP]
H_r - To HTC

i+18 Cick C-Bag il Contents
I.G,ore sbems
*SESC

C-Bag 01 - TO SRC01
Seal Pr_tictors - R_move
Check Seal - Clean

Close & Seal SRC#1

C-B_9 #4 - TO MESA
C-Bag #3 - TO M_SA

S+S3 Tidy MESA Blankets

CDR LMP

-(1) CDR/LMP - EMUcheck 02FLAGS
i+30 PRESS

COOL
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 1

FUN rl_

LMP ACTIVITIES 'TIME' CDR ACTIVITIES -e-
l I MD

PR

-- Remove SWCfrom stowage can 6+I0 Select site for polarimetric
photography

Extend SWCstaff o!

Deploy SWCfoil _:

Push SWCstaff into surface 60 ft Obtain far-field polarimetric _!
SE of LM photographs _i

3 photos, 50-110 degree ,_ _'Photo SWCX-sun & dn sun
phase angle _ _i

3 photos 20 degrees _ _=,
Return to LM down sun from first photos :m _l

Obtain 70mm photo pans around Place gnomon at sample site i_
LM at 12:00, 4:00 and
8:00/30 ft; and inspect LM

Obtain near-field polarimetric
photographs
l photo Dn sun
3 photos, 90-degrees phase
3 photos, llO-degrees phase
3 photos, 130-degrees phase

Collect a min. of 4 rock samples
in doc. sample bag

6+20 Obtain post-sampling photos,
X-sun & Dn-sun

Retrieve gnomon & walk to LRV

Stow samples in SCB #4

Unstow flag kit from MESA
Stow tongs on HTC

Remove flag covering Stow gnomon on LRV i_ _'-

Keep staff & pass flag to CDR Select flag deployment site I_ _
Retrieve hammer from HFC ,9

Drive staff into surface Deploy & mount Flag in staff ,4

Photo CDR/Flag

Pass LMP 70mmcam to cI)R Photo LMP/FIag

Stow hammer on HTC
Remove SCB #I from HTC & place Transfer ETB to LRV CDRfoot pan

in SRC#I Stow 70mmcamera in ETB

Remove SRC#I seal protector Trans cam mags (70mm mags LL,
NN & 16mmmags CC, DD) from

6+30 under LRV seats into ETB= Close & seal SCR#I
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CREWEVA C]IECKLIST VOICE DATA

6+30

ETB Contents:
• 2-70mm Cam w/mags (KK), (00)
• 3-70mm mags (LL-)'_,-- (M_- (NN)
• 3-16mm mags (CC),T-_(DD),--(EE)

Dust Brush - Umstow
Clean EMU*S

_oR:L. PLssA.t.- sty] • Maps
_s% Bt_sh - TO _ Palle_

LRV Ctmc_.___k- All Samples & Hags

;+36 Ingress - Carry C_Bag #3
LEC - TO Overhead Handrail

i+39 Tcansfer:
"SRC #I
*£TB

Stow Equlp_nt

_+53P.sCECToCDR -- (2) CDR-Rpt 500mmcam &
clo...=. _ BSLSS on LMP SEAT

ITEMS TRAHS to A/S

• SCB #3 (with LMP)
• SRC #I
• ETB

• SCB #4 (with CDR)

6+35 Clean EHU'S i

LHP PLSS Antenna - St_

6+36 LEC _ TO $RC #_
SRC #I _ Transfer

_TB _ Transfer
LEC J1ooks_ _o ladder hook

LCR_JPwr SW _ OFF
_ t£R_ B_LS _ 35_ _
C1ea_ E_IU

Ascend Ladderwith_Sto_ LEC On Platfo
Ingr_ LM

(2) CDR - LCRU PWR SW - OFF

- L.CRUcovers open 35%

6+50
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MISSION" APOLLO15 DATE: 6/2/71
EVA: 1

FUNCrloN

LMP ACTIVITIES CDR ACTIVITIES L -T
IT'MEI .°

_ Close & seal SRC #I 6+30 Trans cam mags (70mm mags LL, NN
& 16mm mags CC, DD) from under _ m
LRV seat into ETB _

Removemag, MMfrom 500_ lens _
Place SCB #4 on SCR #l cam; stow o o,

Install Reseau cover on 500mm m rn0 0

lens cam & stow cam on LMP seat c _-:-4 --41

Place SCB #3 on SCB #4 Remove 16mm mag EE from cam &

Tidy MESA blankets maps from holder; put in ETB
Unstow dust brush from LRV Attach ETB to SRC table

Clean CDR's EMU
Clean LMP's EMU

Stow LMP's PLSS antenna
Cover BSLSS & 500mm cam on LMP

Ingress LM carrying SCB #3 seat with thermal blanket

Attach LEC to handhold
41

Attach LEC to SRC #I

Transfer SRC#I into LM Transfer SRC #I into LM

6+40 z

Remove SRC #1 from LEC Transfer LEC hooks to surface

Stow SRC #1 in LM Attach LEC to ETB

Transfer ETB in LM Transfer ETB into LM

Remove ETB from LEC

Stow ETB in LM Transfer LEC hooks to surface

Stow LEC on ladder hook

LCRU Pwr Switch - OFF

Adjust LCRU thermal blankets

Clean EMU

_ 6+50
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MISSION: APOLLO15 DATE: 6/2/71
EVA: l

IEVAI _,As_r FUN, TI_

LMP ACTIVITIES _ _ CDR ACTIVITIES : "-c-"_-,T,ME, , D
I I P a

-- 6+50 Clean EMU m

Ascend ladder carry SCB #4 m

Hand SCB #4 to LMP
Stow SCB #4 in LM

Pass LEC to CDR Stow LEC on platform

Assist CDR- Stow CDR'!_ Ingress
PLSS antenna

NOTE: DETAILED PROCEDURES
FOR FINAL EVA CLOSEOUTARE
PRESENTEDIN THE LUNARSURFACE
CHECKLIST

l
7+00

END Ist EVA END Ist EVA

n
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3.2.3 EVA-2

The detailed timeline proceduresfor EVA-2 are shown
on the followingverticalformat pages with the cor-
respondingcrew cuff checklistpages facing. The
Voice Data Plan is also includedon the facing page.

The detailed samplingand related proceduresduring
the traverseare given in Section 3.2.5 along with
those pages of the crew cuff checklistwhich serve
as a guide for the crew while doing these procedures.
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CREWEVA CHECKLIST VOICE DATA

EVA 2

CODE

(I) MANDATORYREQUIREMENTFORDATA
AT TIME OR EVENTDESIGNATED

_, PLSS,OL..20,RA,_ER Ii (2) DATAMAY BE DEFERREDUNTIL

........... LATER IN EVA OR DEBRIEFING
Iorso t_edown ° Loosen as reqd _
PLSS _ump . OFF
Oi_connect PLSS H20
Conne( t LN 1120

CB(16) ECS: LOGPump - CLOSt

tM TO PLSS 1_20TRANSFER I I

C_CI_IECS:LC_p_,o-OPE,,I J -- NOTE: AT STARTOF EVA-2
Oisconnect LH H2O I I

PLssC..... II • SUNANGLE28°
TORSOTied ..... tight ....... Id • LM SHADOW LENGTH _ 13.1m(43.2ft)

• ASTRONAUTSHADOWLENGTH_, 3.42m(II .3ft)

EMUSTATUSTABLES @ 30 MIN INTERVALS

NI PLSS TO LM H2O TRANSFER )O (I) CDR/LMP- EVA WATCHSTART - MARK
_1 TORSOTied_n - LOOSen8S reqd

PLSS Pump - OFF
I Disconnect PLSS HZO
i Connect LM H20

I CB(I6) ECS: LOGPump - CLOSE
i

LM TO PLSS H20 TRANSFER

<!
_: CB(16) ECS: LOG Pump- OPEN

Disconnect LM H20
Connect PLSS H20
PLSS Pump - OH
Torso Ttedo_n - tighten as reqd

O+IO
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FINAL

JUNE 28, 1971

APOLLO15

MISSION J-I

NOMINAL TIMELINE

LUNAR SURFACE EVA 2

I I ,TA
FUN,;TICoN

EVA CDR ACTIVITIES o L

LMPACTIVITIES IT'ME! v'M°.
-- STARTEVAWATCH O+O0STARTEVAWATCH(CALL "MARK") _ mI

_m
f'_ m

_ (._

m m

NOTE: DETAILEDPROCEDURESARE -_ -"
PRESENTEDIN "LUNARSURFACE _ _z
CHECKLIST," "EQUIPMENTPREP _ u_
EVA 2" SECTION

-- OPENHATCH 0+I0 EGRESS
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CREWEVA CIIECKLIST VOICE DATA

0+'I0

(2) CDR - Jettison Bag

CDR - EVA 2

3+I_ t_ve thru hatch - Corn Ek,

PLSS Antpnna - Deplnv
Lletthag - Discard
LEE - to LMP
Des¢en(l

- to HL_A table

pL_SL,O........ ,,e_,,,,n, " -- (I) LMP-confirm "GO" for 2 man EVAb'allet - transfer
LCR[[ pwr - I_(T (Chg. h,_tt if

re{I'd)
[TTB- tra_fer
lIB - to MESA table
Sto_ LEE on laddel l_ook

to IRV COR floor parl u_

(I) CDR-LCRUcovers open 100%

(2) ETB Contents:
• T_--7Ommcamera w/mag O0 (HBW)
• 1-70mm camera w/mag KK (HCEX)
• 4-70mm mags(MM,PP,QQ,RR) (HBW)
• 3-16mm mags (FF,GG,HH)
• Maps

LI4_- EVA Z _J

_)0 CDR PLSS Antenna - Deploy
Jeht bag - place in hatch _I
LEC- to handhold i
RecoPder - OFF

VOX SENS (2) - MAX
CB Configuration - Verify
Utility & glc<xiLts - OFF

Pallet - transfer _
ETB - transfer

S_LEC _ (2) LMP -Jettison PalletRemove pallet equip
Pallet - to floor

0+24 Egress
Pallet - Discard

l LM hatch - close _.

Descend

[CDR: - deploy LMP antenna]

(I) CDR-Rpt mag/frame on 500mmlens cam
(MM) /

--(I) CDR-Rpt mag on 16mmcam (FF)
0+30

94



MISSION: APOLLO15 DATE: 6/2/71
EVA: 2

LMP ACTIVITIES ITIMEI CDR ACTIVITIES
I I

m Assist CDR; deploy CDR PLSS 0+10 Move thru hatch
antenna

Place jett bag in hatch Toss jett bag in Quad I
Hand LEC to LMP

Attach LEC to handhold
Ready ETB for transfer

Descend to surface

Unstow MESAPallet #2 and attach
to MESAtable

Confirm "GO" for 2-man EVA

Attach LEC to pallet
Transfer pallet into L_ Transfer pallet into LM

Switch LCRU - INT pwr
(in the event the LCRUbatt is

Disconnect LEC from pallet discharged, a new batt may be
installed at this time)

Attach LEC to ETB (HGA may require alignment,
LCRUmode SW is in TV RMT)

Assist CDR Transfer ETB to surface

0+20

Disconnect and stow LEC
Remove & stow pallet equipment Attach ETB to SRC tableStow LEC on ladder hook

Place pallet on LM floor Carry ETB to LRV; set in CDR

Recorder - OFF floor pan
Verify VOX Sens (2) - F_X
Verify cb config
Utility & Floodlights -, OFF Remove thermal blanket off of
Move thru hatch LRV LMP seat; stow on +Y strut

- Discard pallet into Quad I Hang B-SLSS on LMP seat back _

Close hatch
- Push 500mmlens cam toward CDR

Descend to surface seat

- Place CDR70mmcam on floor pan
CDRdeploys LMP PLSS antenna

Deploy LMP PLSS antenna
- Stow 70mm(3-PP,QQ,RR) & 16mm

Unstow both LCRUbatts from MESA (2-GG,HH) mags under CDRseat

Place one LCRU batt in LRV LMP Attach mag "MM" to 500mmlens
floor pan cam & stow cam & reseau cover

0+30 under CDRseat
-- Wrap other LCRU batt ill Quad III Attach 16mmmag FF to-cam

ther blnkt & place in +Y ftpad (carry ETB to LMP side)
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CREWEVA CHECKLIST VOICE DATA

0+30
-- (I) CDR-Rpt mag on 16mmcam (FF

(1) CDR/LMP - EMUcheck CDR LMP
m _;_,.o,,teot,- toLR_ 02

I ,i,>' _,c,._.hl. FLAGS
I l°'34_;Eil- t.p _oo_ha°) _. PRESS

Lc_:;,.._--o. _Z COOL
C_anqe - LCRIJhatt
LEPI'blankets - 10_-. ope_
LCI?,;pwr - [|T

_- clu',e (except AUX)

*_e,c,,,_-,o_O,_l ha, (1) LMP-Rpt Organic Sample Closed

[= LMP-Rpt equip in SCB #7

pallet (qulp]

(1)
• 3 core tubes
• Core tube cap dis;

LC,Ub..(2) I I " SESC

U.I - to LMP floor pan

i .1- tO "Y footpad in blanket I 2-20 bag disp

(_)
0+3l SRC#2 - tO MESA table _l_l

Organic sample - close mJC-Bag J5 - to HTC (_}

c.B,g.-_opa.. NOTE: Core tubes remaining in SCB #5C-Bag #7 - tO HTC {R)

Transfer from C-Bag g5 to #7:.s.... IJ U-07. U-05. L-08
.-,obag°.°, II SESC#ICore tu_ caps - to HTC

SESC#2 - to LMP seat bag Jl2-20 bag disp-CDg & LMR seats

C.Bagg7-10LI_Pseatbag Geology Equip - LMP EMU:
C-Bag _2 - to HTC (R) • Hammer

• Core tube cap dispenser
• Core tube tool

• SCB #2

i_ • Scoop/Ext hndl (tethered)TetherT°ngAtStachtOC.Bag_zLflPPLSS:

.Sore tubecaps(C-Bag#5pkt) Geology Equip - CDR EMU:

gO.B!_M_;;pC:B;Oor_#Sc_mO.C.R]Coreha._er • SCB #5

7o,_,E,o-,o,CO ,. • Tongs (tethered)

LD,o-,..,8 (l) LMP-Rpt 70mmmag/frame on cam
Drive to NAV Init site /

_"°"r_vlY'_e_t'°Stat'°n"g"eadn°' I_ (I) CDR-Rpt 70mmmag/fram/e on cam

I#A)D#_ - Read°UtvoltLsRVdiBSa_1
0+39[CDR:-tooIstoLMPPLSS]_ BEARING Volts Bat 2

c-.g,s-to(oR.SE _ DISTANCE Temp Bat 1

Tether scooplext handle

.TC-_l.e_eeu. RANGE Temp Bat 2
2O.gd_,p-,og_Co_ "Amp-Hr Bat 1 Temp LF mtrTidy MESA blankets

7_ca_-to,cu Amp-Hr Bat 2 Temp RF mtr
_.o_ntU,v _ Amps Bat 1 Temp LR mtrDrive to NAV Init site

_,ti_li.,AV,y,t_ .AmpsBat 2 TempRR mtr
,n.t_.,, SSDI mROLL IPITCHI

o+48Or,,,to!tati,n,4 COMPUTEDNAV HEADING

(I) CDR - Mark depart time (0+49)
NOTE: 20-DSBD number series

0+50- • 252, 253, 255-272
•273-275,278,281-289,291-296,298
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 2

FUNC "nON

LMP ACTIVITIES CDR ACTIVITIES L -c-
ITIMEI p._ o

-- Wrap other LCRU batt in Quad III O+30Attach 16mmmag to cam
ther blnkt & place in +Y ftpad (carry ETB to LMP side)

Unstow SRC#2 & place on MESA Insert _ps in map holder
table Place LMP 70_ cam on floor pan

Remove SCB #5 from SRC & attach Carry ETB to MESA table
to HTC on LRV

Remove SCB #6 & #7 from Geo. Retrieve LCRU batt from LMP
Pallet; attach #6 to front of floor pan
pallet; #7 to HTC Switch LCRU - OFF

Transfer from SCB #5 to #7:
• 3-core tubes
• Core tube cap disp - in pkt Replace LCRU battery
• SESC - in pocket
• 2-20 bag dispensers

Switch LCRU - INT pwr

Place 2-20 bag disps, on CDR & Stow old batt under CDR seat
LMP seats Push LRV C/Bs - in

Place SCB #7 under LMP seat
Attach SCB #2 to HTC Tether tongs (from HTC)

Attach to LMP PLSS tool harness
Assist CDR • SCB #2

• Core tube cap dispenser
0+40• Ha_er

Attach SCB #5 to CDR PLSS tool Assist LMP
- harness

Assemble scoop/ext, handle; tether Attach 20 bag disp. to 70mm cam
Attach 20 bag disp. to 70_ cam Attach 70_ cam to EMU
Attach 70_ cam to EMU

Stow H_ for traverse

. Tidy MESA blankets
Switch LCRU - PMI/WB

_ Mount LRV Mount LRV

Power up LRV

Unstow geology maps and determine Drive to Nav Init. site _

Ist LRV heading Initialize Nav system _

Traverse to checkpoint ill min.) Traverse to checkpoint (ll min.) _

)+50
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CREWEVA CHECKLIST VOICE DATA

0+50

I I_,, _m_ ,_s
8

m

- (I) CDR -Mark arrival time (I+00)
(I) LMP Readout LRV displays

I l.S'.'_:i:P_i:_!:!

J |_:::t_..:i_,_ ti:_:i:!i_i!t
- | |_.e_:i:_.::m_.E:_:_:_:i:_:]
_:_i:i_,_!_::::i:iitT_:_ii_.l!:i:i:i:i:!_

|_._:_ ._._:_:!:i:i:_l_._:i:_:!_.!_:i:i:i:i:i:_
_, GEOLOGYNOTES

(I) CDR-Rpt depart time (I+02)

(I) CDR/LMPEMUcheck CDR LMP
O2

FLAGS
PRESS
COOL

F.

I+I0
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MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

I I
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

m m

-- 0+50

NOTE: For purposes of the final edition of
the Lunar Surface Procedures, detailed
geology traverse information is contained
in Section 3.6.

Traverse South along smooth mare toward

secondary crater cluster.

Describe smooth mare characteristics.

- Describe secondary crater cluster characteristics.

Photography if appropriate.

- Arrive checkpoint l+O0 Arrive checkpoint
Readout NAY displays Readout NAV displays

Traverse to Station #4 (15 min) Traverse to Station #14 (15 min

Traverse South along smooth mare on West

side of secondary crater cluster.

z z

Describe smooth mare characteristics.

Describe secondary crater cluster characteristics.

Photography if appropriate.

T
I+I0
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CREWEVA CHECKLIST VOICE DATA

I+I0

).49 T_.A_,'[_ (0:]1) "_
offay r_terial

i

o_are/secondar ies
oLinea=ients, Fillets, m_unds
• Block gistribution

I+O0 CPl_ [0:¢2:

_, 1.17 GEOLnGY STATIOH ,4 (0:201
• O;_presecondary crater mtrl

_ to ot_er uz_its/sample
_'___ accom_ing]y

oCheck ral;_par_on lee side
of _une

• Soil/rock cn-p samples
• ff_cumente_ samMes
(500._IphoCo(_raphy)
(Trench}
(Core tule)

(1) CDR - Mark arrival time (1+'17)

" O_.,_x (1) LMP - Readout LRVdisplays. Temp Bat l

_BAL _ Temp Bat 2" Trap LF mtr

;= STATION4 _i a TempRF mtrt 1 Temp LR mtr
_ _at 2 Temp RR mtr

0+49 TRAVEL (0:I|}
o'_mater _al
oMare/secondaries
oLineaments, Fillets, mounds
•B1ock distribution

l*O0 CPI (0:02)

I+02 TRAVEL (0:15)

I+17 Geology Station #4 (0:20)

aCmpre secondary
¢r&_r mtr_

to other units/S_d_|e

_ accordinglyoCheck rampart On lee side
of Dune

• Soil/rock chip samples
oDocu_nted slmple$

(SO_ phot_rap_)
(Trench)
{Core tube)

/ DUNE__:_r_|"

STATION4

1+3'
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MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

EVA I

LMP ACTIVITIES T ME I CDR ACTIVITIESI

-- I+I0

Arrive Station #4 Arrive Station #4
Readout LRV displays Park & power down LRV

Dismount LRV Dismount LRV
LCRUSEL SW- FM/TV
Point HGAto earth

Station #4 geology (20 min) Station #4 geology (20 min)

I+20
I

Secondary crater cluster located

sou_h of a 400 meter crater.

AREA #4 TASKS (in order' of priority)

I. Soil/rake sample
2. Documented samples
3. Pan

4. 500n_ lens camera photography of Front
5. Exploratory trench
6. Single core tube thru secondary ejecta
7. Observe and describe crater interior and

ejecta pattern.

Documented samples should include typical &
exotic rock types and soil material.

Compare the crater ejecta with other geological
units.

" t
-- I+30
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CREWEVA CHECKLIST VOICE DATA

I+30__ (I) CDR/LMP-EMUcheck CDR LMP
02

FLAGS
PRESS
COOL

1+37 TRAVEL (0:10)

_tble flow to _est "i

• Mare/Front i

• front base
• Lateral variations
• Block Fields
• Patterned ground
• _cksl Ides/debris flows

:_',°_Yb_r_" (I) CI)R- Stow gnomon
- Mark depart time (I+37)

(2) LMP-Readout LRV displays

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

l+37 TRAVEL (0:%0)

_Ible flow to west "i

e_re/Front i

oF_nt base
oCateral variations
oSl_:k Ftelds

ePatterned ground
eRocks 1Ides/debrt $ fl_

(I) CDR - Mark arrival time (I+47)

(I) LMP - Readout NAV displays

HEADI mG _i!_i_iii_i!!_!!i!!i:i:i:l
BEARING I_!:_._i:'_:i_r.i_:!:_:i:i:l
DISTANCE l..T.._m_.:i_:F.:i#__e..l:i:_:_:_:i:il
RANGE I.T.I_III__RF.::._i:.:l::::i:i:i:!:l
!

I+50 ::.)_.i.])_;)_l!:i:II6a(_;!)_.:!:E:E:!:]_'.e'h:_:E_i:_l!:!:i:ii!i!!l

I02



MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

i
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

I I

-- I+30

Check tools secure & HIC closed Stow gnomon on seatback
Stow HC_A
LCRU Sel SW - PMI/WB

Mount LRV Mount LRV

Readout LRV displays Power up LRV
Traverse to Ist Checkpoint(lOmin) Traverse to Ist Checkpoint(lOmin)

I+40

Traverse South along smooth mare SW of secondary
crater cluster to base of FRONT.

Describe smooth mare characteristics.

Describe secondary crater cluster characteristics&
crater forms.

Photography if appropriate.
r

Arrive Ist Checkpoint Arrive Ist Checkpoint
Readout NAV displays Readout NAV displays

_ I+50

I03



CREWEVA CHECKLIST VOICE DATA

I+50

(1) CDR - Mark depart time ___(I+51)

, I+47 CP2 (0:04)(1a/_/0.39 to Spur)

J_=ll+s1TRAVCL(0:I0)
oAccess to Spur Crater

(possible SLat. #7)
• Spur to CP3 (098"/G.75)

1 -Spur to Window'(122(/1,41)

eCheck distribution of

secondary n;ateria}

2"01 CP3. (0:04) (14_;C_;_lc_:ter)

ICDR LMP
(I) CDR/LMP-IZMUcheck 02

FLAGS
PRESS
COOL

(I) CDR .. Marl< arrival time (2+01)
(I) LMP - Readout NAV displays

HEADING I t.T._i:_._i:_:!:J:i:i:!:!:!::I
J
J

I RANGE / :::::::::::::::::::::::::::
1+47 _ (0:04)(147°/0.39 to Spur)

1_11*51 TRAVEL (0:10)
eAccess to Spur Crater

(possible Stat.#7
iSpur to CP3 (09B°/0.75)

I _ *Spur to Window (12Z:/1.41)

.....d._,_,_._ -- (I) CDR - Mark depart time (2+05)

2+I0" (I) CDR- Mark arrival time (2+10)
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MISSION: Apollo 15, J-1 DATE: 6/2/71
EVA: 2

I I TASIEVA CDR ACTIVITIES
LMP ACTIVITIE._; TIME I P. D.

1+50

Traverse to 2nd checkpoint (I0 min). Traverse to 2nd checkpoint (I0 min

m m

m m

Traverse East along Front. _ -_
o o

Determine position of base of Front (if possible) and =_ =_
select optimum sample areas for return traverse. _ _

(-_ c-)

Photography if appropriate, m= m:=

Describe any possible debri flows or downslope movement, o o

•--I ---I

I
2+00

- Arrive 2nd checkpoint Arrive 2nd checkpoint _
Readout NAV displays Readout NAV displays _

gg

Traverse to 3rd checkpoint (5 min) Traverse to 3rd checkpoint (5 min)

m m

" T'raverseEast along Front. m m
o o

Same observation activities as above. _

-.r- -r-

1 Arrive 3rd checkpoint 2+10 Arrive 3rd checkpoint _.._•=. _,
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CREWEVA CHECKLIST VOICE DATA

2+I--0 (I) LMP - Readout NAV displays

HEADINGI
BEARING I I_1_.:i_ _::i_!::!!:i:i:i:i:i'l
DISTANCE I I.?.ml_!:l_.i:m._:_.]:!:i:::::::_

IRANGE I I:_!:_:im_.i:i:!:!:i:i::l

t:._._'.-:_i:_.".ti:._i:!:::i::i.T:_."P.:i:N:i¢.l:i_l:ii:i:i:i3

• Access to ,;indowcrater

[Possib!e Station 61
• _0S6_/1.II to Front Crater)

_,,ocP_,o:_ (I) CDR - Mark depart time (2+14)
TRAV£L (0:12)

+26 G_OLOGY STATIO!,_5 (0:51)

• _cumen_e,_ samples
Sou'.hRim of Crater
Ra_al direction frc_
north rim

• Tce_ch/so,_thr_rl

•r,tereo pan-1OOm, along Frt
',S00_m.)
(lOn_ stereo upslope)

I Iz*osTRAVEL(0:05)
_ss to Wi_d_ cr_er

(Possible Station 6) _
Q(096_/I.II to Fron_ EraSer)

2+10 CP4 i0_04)

_ TRAVEL (0_2_

_ Sou_h Rim of Crater i

Rad|al direction fr_
narth rim

oTrench/sout_ rim

.s,_,o,,°-_o_.,,o._F,, (I) CDR- Mark arrival time (2+26)(soo_)

_I (/_st....pslop,) (I) LMP - Readout LRV displaysHEADING l'empBat l
BEARING l'empBat 2
DISTANCE l'empLF mtr
RANGE Temp RF mtr
#mp-Hr Bat l! l'empLR mtr
_p_-HR Ba_ 2 "Fen]_p.RR.mtr

2+30
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MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

EVA I

LMP ACTIVITIES T ME I CDR ACTIVITIES

Arrive 3rd checkpoint 2+10 Arrive 3rd checkpoint
Readout NAV displays Readout NAV displays

Traverse to Station #5 (12 min) Traverse to Station #5 (12 min)

m

Traverse along Front and make observations and des-
criptions shown above,

T
2+20

Arrive Station #5 Arrive Station #5
Readout LRV displays Park & power down LRV

Dis_unt LRV Dismount LRV _ o
LCRUSel SW - FM/TV _ _
Point HGA to earth _

Station #5 geology (53 min) Station #5 geology (53 min) _
OO

OO

- 2+30
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CREWEVA CHECKLIST VOICE DATA

2+30

x

STATI t_N 5

At 3+00
-" (I) CDR/LMP- EMUcheck CDR LMP

'" ," '_ 02
_,_" "X ' _ |_.-_.,,,,-,_ ,_ _ FLAGS

I' x' PRESS

)

STATION5
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: Z

I
LMP ACTIVITIES ITIME] CDR ACTIVITIES

| |

-- 2+30

t °°
Station #5 in the area at the base of the Front near _

the rim of Front Crater. rn m

0 0

Area #5 tasks (in order of priority) "_ -<

I. Documented samples-upslopeside of Front Crater
m

2. Documented samples-North rim of Front Crater at
sharp 80 meter crater on rim

3. Stereo pan (70mm cam) with lO0 meter base along
Front

4. Exploratory trench upslope of Front Crater

5. 500mm lens camera photography-targetsof opportunity

6. 70mm camera stereo pairs upslope-targetsof

opportunity

_ 3+I0
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CREWEVA CHECKLIST VOICE DATA

3+10

IRi,V_L (0:14) E
• _¢tur_ to Star _G
el_,_'l l'hotos frol:, LRV

3+31G£OLOGV ST_TIOf; -6 (0:40)
";_b_Fe-_Cop _ ndo_ crater

-Describe _ample area
-Compare Front/other units
-i]_¢Ul:;ented Sample_

(Trench}
{Core tube}
(000_,)

(70_. stereo upslope) I I

4+11 TRAVEL (O:OB)
_e_rn to Station 7

{Window to Spur 303_/1.411

(I) CDR-- Stow gnomon
-- Mark depart time (.3+191

(I) LMP -- Readout LRV dispITys

__ Temp Bat 1Temp Bat 2

- Temp LF mtrTemp RF mtr
F_E_z_-___at1 Temp LR mtr
[X_3at 2 Temp RR mtr

m

(o:14
to WindOw 276_/I.1%)

•Return bo Star #6 4q/25
• 1Emmphotos from LRV{fl_ fps _

3+31 Geolo_ Station #6 (0:40) m

mPosslble stop Window crater
-Describe sa_le area
-ComlpureFront/other units
-Documented SlmoI es
(Trench}
(C:,_e tube)
(500mm_
(TQ_Imstereo upslope}

4+11 TRAVEL (0:08)
_rn "co station 7

(_indc_ to Spur 003°/1.41}

3+To
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MISSION: Apollo 15, J-1 DATE: 6/2/71
EVA: 2

EVA J TAS:T,O.

LMP ACTIVITIES TIME I CDR ACTIVITIES b c
O

P R

-- 3+I0

Check tools secure & HTC closes Stow gnomon on seatback
Stow H_
LCRU Sel SW-PMI/WB _

Mount LRV Mount LRV > _
mm

Readout LRV displays Power up LRV _
Traverse to Station #6 (14 min) Traverse to Station #6 (14 min) m

00

3+20 _

Traverse along base of Front to vicinity of Station #6
observing lateral variations in material and surface
textures.

Search for blocky areas along Front which are suitable
for sampling (ie, craters, block fields, etc).

Photography if appropriate.

I
3+30
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CREWEVA CHECKLIST VOICE DATA

3+30

(I) CDR/LMP-EMUcheck CDR LMP
O2

FLAGS
,,PRESS
COOL

(I) CDR- Mark arrival time (3+33)
(I) LMP - Readout LRV displays

IHEADING Temp Bat 1
iBEARING Temp Bat 2

- IDISTANCE Temp LF mtr
IRANGE Temp RF mtr
_Amp-Hr Bat l Temp LR mtr
_Amp-HR Bat 2 Temp RR mtr

f

At 4+00

(I) CDR/LMP-EMUchec, CDR LMP
O2

FLAGS
PRESS
COOL

4+10

172



MISSION: APOLLO 15, J-I DATE: 6/2/71
EVA: 2

LMP ACTIVITIES ITiMEI CDR ACTIVITIES
l l

-- 3+30

Arrive Station #6 Arrive Station #6

Readout LRV DISPLAYS Park & Power down LRV _

Dismount LRV Dismount LRV _ _
LCRU Sel SW - FM/TV o o
Point HGA to earth o o

Station #6 geology (40 min) Station #6 geology (40 min) _ _

Station #6 area is along the Front on the slope in
intercrater areas or on crater rims. Primary
areas are selected by crew based upon previous
observations.

i

Area #6 tasks (in order'of priority)

I. Description of Front area to be sampled, com-
paring with other surface units.

2. Documented samples of Front material.
3. Pan

4. Exploratory trench
5. Core tube

6. 500mm lens camera photography (blocks, outcrops, etc.)
7. 70mm stereo pairs of upslope targets of opportunity

I
_ Check tools secure & HTC closed 4+I0 Stow gnomon on seatback

ll3



CREWEVA CHECKLIST VOICE DATA

4+10

_j (I) CDR- Stow gnomon
_!,.,9_oGYS,AT,O,,7(o:4o_ - Mark depart time (4+13)ePossible stop Spur Crater

•s.... _t.,,.,on6 (2) LMP - Readout LRV displTys
IS_rize Front Observation

,*5,.--T_t/,areT"'VEt(0:2G_ HEADING Temp Bat 1
•e,oc_d,str_,°t,on BEARING Temp Bat 2N eSecondary deposit dlst

ePatternedground DISTANCE Temp LF mtr
•Po_s__ .o._ RANGE Temp RF mtr

Amp-Hr Bat I Temp LR mtr
Amp-HR Bat _ Temp RR mtr

(I) CDR- _.lark arrival time (4+21)
(2) LMP - Readout LRV displays

HEADING Temp Bat 1
BEARING Temp Bat 2

.'DISTANCE Temp LF mtr

4 J�d�_olo_s,,,_. (o:4ol RANGE Temp RF mtr

"_ ePosslble stop Spur Crater

li .s.. s,°_,o_s Amp-Hr Bat 1 Temp LR mtr

eSmmarlze Front Observation

,+._vEL(o:26_ IAmp-HR Bat 2 Temp RR mtr
_t/Mare
eBIock di sl:rtbutto/1
eS4c_adary deposit dlst At 4+30

_> ePatterned ground

•_o.IbI.... k,1., (I) CDR/LMP -. EMU.,ecK CDR LMP
O2

FLAGS
PRESS

. COOL

m

4+50
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MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

I
LMP ACTIVITIES ITIME] CDR ACTIVITIESg i

-- 4+I0

Check tools secure & HTC closed Stow gnomon on seatback
Stow HGA

ECRU Sel SW - PMI/WB
Mount LRV Mount LRV

Readout LRV displays Power up LRV
Traverse to Station #7 (8 min) Traverse to Station #7 (8 min)

The traverse to Area #7 i! ilso along the base of the
Front. Things to look for are lateral variations
in the material, surface textures and blocky areas
along the front which are suitable for sampling.

Photographic mocumentation of these features is
desirable.

4+20
l

Arrive Station #7 _ Arrive Station #7

Readout LRV displays I Park & Power down LRV

Dismount LRV Dismount LRV
ECRUSel SW- FM/TV _ o
Point HGAto earth _

Station #7 geology (40 min) Station #7 geology (40 min) -_ -4
&-) _-%

m rrl rrl
0 0

Area #7 is also located along the base of the Front r- t-o 0

in intercraterareas or on crater rim. The crew, _< .<
based upon previous area observations, should use
discretion in selecting the specific areas to be

- investigated.

Area #7 tasks (in order of priority)

I. Detailed description of the sampling area
2. Comparison of this area to other Front

areas and the mare and Rille units.
3. Documented samples

4. 70mmpanorama CF
I

_ 4+50
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CREW EVA CHECKLIST VOICE DATA

4+50

('I) CDR- Stow gnomon
- Mark. depart time (5+0'I)

(I) LMP - Readout LRV displays

HEADING ' Temp Bat l
I BEARING Temp Bat 2
[DISTANCE Temp LF mtr
_RANGE Temp RF mtr
[Amp-Hr Bat 1 Tem LR mtr
_Amp-HR Bat 2 Temp RRmtr

(I) CDR/LMP-EMUcheck
CDR LMP

O2
FLAGS
PRESS
COOL

B

5+10
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MISSION: Apollo 15, J-1 DATE: 6/2/71
EVA: 2

I EVA I CDR ACTIVITIES

LMP ACTIVITIES

-- 4+50
I

Area #7 tasks (cont'd)

5. Exploratory trench
6. Core tube - if conditions warrant
7. 500mm lens camera photography of blocky areas,

outcrops, etc.
8. 70mm stereo pairs of worthwhile targets of

opportunity up-slope.

Check tools secure & HTC closed Stow gnomon on seatback
Stow HGA
LCRU Sel SW - PMI/WB

m Mount LRV 5+OOMount LRV

Readout LRV displays I Powerup LRV

Traverse to Station #8 (26 min) I Traverse to Station #8 (26 min)

n

In traversing from Area #7 to Area #8 the surface
characteristics should change from the blocky
Front material to a smoother mare material. The
traverse will pass alon_ the southwestern edge o o
of a secondary crater cluster. _ _

Things to look for during this portion of the
traverse are the secondary crater deposits and
their relationship to surrounding terrain and
eastern edge of the debris flow from the Front.

Photographic documentationof these features is
desirable.

- t0
117



CREW EVA CHECKLIST VOIC[ DATA

+lO
5+25 GEOLOGY SIATION #8 (0:45)

(Vicinity of Arbe]t)

• Cataprehenstve sample
• O_Jble core sample
• Pan
*Soll mech trench
-SESC #1

, -Samples
• Penetr(eneterTests _ I

i -soil_c. t,e.<h 5)I -Core tube site
-LRV track _]I i

5+25 _91_v $tltl_ #8 (0:4!)

((HclnltyOf A_It}

N.Im" f_'_: , fl

•Comprehensive sample I
eOouble core sample
•Pan
eSotl mech trench

-SESC #1
-Samples

ePenetr_ter Tests
-Soil mech trench
-Core tube slre
- LRV track

T 5+Z5 STATIO¢(#_

LCRO sel _ FN/TV

• fresh meg
(_;llZS0;l_ _S)

iJ IC°mprehensive Sample 1

oLMp 70_m cam - to LRV _ 1

• Rake _, ]
el bag rocks I
el b80 soil --3

t5•3S I{_uble Core Tube SampleJ
ex-sun PhOtOS only
• - fresh mag

_ 5+25 STATION #8 I- readout
Dismount LRV
Rake - instal) on ext, bend]e

Place gnomon]

IComprehensive_ampleJ

•_,O_=-toLRV (I) CDR - Mark arrival time (5+27)ORake

•lbag_ook, _> LMP - Readout LRV displays
61 bag sot1

_*ss_o_.bleCo_,°_S_l_l __ IHEADIN.G Temp Bat l

-:_R:_No_J _ Temp Bat 2Place gnot_n for trch_

_N__C,E I Temp LF mtrTemp RF mtr
_--_r_- 'Bat 1 ! Temp LR mtr

5+30 _p-_H]!"'Bat2, Temp RR mtr

ll8



MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

LMP ACTIVITIES ITIMEI CDR ACTIVITIES
m m

5+10

- 5+20

Arrive Station #8 Arrive Station #8 _ Z

Readout LRV displays Park & Power down LRV _

Dismount LRV Dismount LRV _
LCRU Sel SW- FM/TV _
Point HGAto earth _

Station #8 geology (45 min) Station #8 geology (45 min) _
5+30m

llg



5+30

-- (I) CDR/LMP.-EMUc,eCK CDR LMP
O2

5_2,soi,._:...i_.T_.._., _ FLAGSPRESSePholePto: X-SUN; Dn-Sun

•co..ot.,.p].s(co_) COOL
(no gnomon)

-- gVert, wall(X-Sun,7ft,shoreo)
eLong axis(Dn-Sun,/ft,sho_o} IN

el/2 bag: bettom, top, side

_MP: Clean trench hott_
5+53 Ins_ll penet_ 0.5 COn

5+42_SoilMechanics TrenchJ _
[CDR: Photo]

_+48 _
ISESC 75% full - to CORC-Bag
Jl/2 bag: bottom, top, side

i æ�F�Cleantrench bott_
_ [CDR: Install penetro cone]l_

Pe_.atro - install on ext. hdle I_

I

-- At 6+00

(1) CDR/LMP-EMU u,ucK CDR LMP
a:,5+55 Penetrcmeter tests 02

kl- Adj. trench•Photoi.... f(x-su..7'> FLAGSi
,2-T,',n_h_tho_ PRESS
• Photo in surf (X-Sun, l')

,3- LRV track COOL

• PAdto in surf(X-Sun, 7 t)

#4- Adjacent to LRV track

ePhoto in surf (X-Sun, 7') -_"

i Install penetro p]aho (CDR) _"

#S- Core tube site

_I . p't° imprlnt(x'sun'7'Shore°)-,6-Trench bottom
, • Photo imprint(X.Sun,7,_er_9)

5+55 Penetrom_hor tests
01- Adj, trench

[CDR: Photo]

12- Trench bottom

[COR: Photo]

P3- LRV track

[COR: Photo]

#4- Adjacent to LRV track
[COR: P.oto] ----

LcoR:_.st,ll..ergo,1,td _1
_4#S- Core tube site

[COR: Photo] _ j

_" QS- Trench bott(_

_. [COR: Photo]

6+I_
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MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

FUN TION

LMP ACTIVITIES 'TIME' CDR ACTIVITIES cI I O
P R

-- 5+30
l

Sampling area #8 should be located in the smoother Mare
material but near a substantial crater.

Area #8 tasks (in order of priority)

I. Comprehansive sample area

2. Double core tube

3. Documented samples of the large crater
look for filleted reck samples and equidimensional u_ u_
rock samples (large & small) _ -4

4. 70mmpanorama _
Z

5. Soil mechanic trench _ _:
Dry trench oo oo
SESC#I _ _rn
Possible buried rock o or-

6. Penetrometer _

- 6+00

_ Check tools secure & HTC closed 6+10 Stow gnomon on seatback
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6+I0

#7- Collapse trench side
ePhoto mtrl or imprint

(X-Sun, 7 , stereo)

B+(_ liMP: Rmove ext handful

s_.m_t........ _Bv (I) CDR Stow gnomon
_uMP:Change Irj_m Ma_

_,p_n_tnl ,- Mark depart time (6+12)
,_ st_ (I) LMP Readout LRV displays

+1o_uroto_ HEADING Temp Bat ltRay/Secondaries

• Li .... ts/Flllet,/Mounds J BEARING Temp Bat 2

_ -Block Distribution J DISTANCE Temp LF mtr

I RANGE Temp RF mtr
I Amp Hr Bat 1 Temp LR mtr
I Amp HR Bat 2 Temp RR mtr

#7- Colll se trench side
(I/3 _elpthfrom edge)

[COR: Photo] !

5+08 Penetro m r_ve ext . handle
[CDR: StOw Penetro]

16ramcam - change mag
Mount LRV

6+I0 Return to LM
*_y/Secondarles
.Linea_ts/Fille_/Mounds

-- aBIock Olstrlbution

m

(1)CDR- Markarrivaltime (6+20)

((1) LMP Readout LRV displays
I
) Temp Bat l

0ri,,_B_ ft ,_o_L,, " I_L_Klmu Temp Bat 2
) _ LRVPHOTOS I IDISTANCE Temp LFmtr_7_ J IRANGE Temp RF mtr

_._ )Amp-Hr Bat 1 Temp LRmtr,-, IAmp-HR Bat 2 Temp RR mtr

(re.I/z_
(_): (_Cam'stlIl;(_)- (_) P,n

(2) CDR-Rpt tools off LMP PLSS & stowed
) )6+18 Oismount LRV (LM vicinity) I I

16ramCam - remove from LRV • Hammer
_ LBv_TOS • Core tube tool
w__/L j_t,_> • Core tube cap disp

• SCB #2

(fB, l/2BO,Z4 FPS) _ _

6+30
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MISSION: Apollo 15, J-I DATE: 6/2/71
EVA: 2

i
LMP ACTIVITIES ITiMEI CDR ACTIVITIES

i l

-- 6+10
Stow HGA
LCRUSel SW- PMI/WB

Mount LRV Mount LRV

Readout LRV displays Power up LRV
Traverse to LM (08 min) Traverse to LM (08 min)

The traverse to the LM should cover a smooth Mare surface

which could be compalred with terrain previously traversed.

If possible, observe and describe ray materials.

Arrive at LM " Arrive at LM
- Readout NAV & LRV displays 6+2 Park LRV at MESA; point North,

X-Sun in sun

- Power down LRV switches
Power down LRV C/Bs

Dismount LRV
Dismount LRV

Photo LRV; X-Sun (2), Dn-Sun (I) Align HGAtoward Earth

Switch LCRU - TV RMT
Stow 70mmcam/bags on LMP seat Open LRV batt dust covers

_ Stow 70mmcam/bags on CDRseat

Assist CDR Remove from LMP PLSS tool harnes
_ • Core tube cap disp. - discard

• Hammer - stow on HTC
• SCB #2 - stow on HTC

Remove SCB #5 from CDRI_LSS tool Tidy harness velcro covers
harness; tidy velcro covers Assist LMP

Place SCB #5 in SRC#2 Stow tongs on HTC

Carry ETB to LRV CDRfootpad

6+3(m
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CREWEVA CHECKLIST VOICE DATA

6+30
-- (1) CDR/LMP-EMUcheck CDR LMP

02

_B.23_.t _BA-_,,.X-S.n FLAGSLCBU-_ _ PRESS
,_. ,llgn COOL
LRV batt - open dust covers

7_ C.- CDR.at (I) CDR-Rpt 70mmcam w/mags/frame to ETB
Remove from LMI_ PLSSI Y
*Core tube cap dtsp - dtsca_ /
• Hammer - to HTC !
• Core ram_r - to HTC /

Tidy '_lct_ covers
I I I'_N_._-=_-_g_C-,,g,5] (I) CDR-Rpt 70rammags/_e-Tn-ETB

Tong,-._C (MM) /

_6+3E E'(B - to LRV COR flooepan

20-Bag OtSps - tO.CDR bag /
I_P." Pack BRC eEl

, /
--(I) CDR-Rpt 16mmmags , in ETB

6+23 Aeturn to MESA
l_n cam - install on LRV _,

LRV Systems - readout
F_r down CBs

PhotoLAV_(n_.VBBO.,,) (I) CDR-Rpt 16mm mag from cam to ETBiX-Sun (2}

.On-S°n(_) -Rpt maps in ETB
70mmCam - to LHP seat N
[CBR: tools from LMP PLSS]

Ext. handle/scoop - to _C
C-Bag gS - renmve from CDR
Ti_y velcro covers

C-Bag g5 - to SRC #2
RemOveseal protectors

Close & seal SRC #2 I_C-Bag.-toMEs. (2) CDR-Rpt BSLSS & 500mm cam on LMP seat
C-Bag #B - to MESA , ,

m] B ..... ETB Contents:
!_ Collect in ETB:JCo,_t_,.._E_I _,_ • 2-70ram cam w/mags (QQ) _ (PP)
I I I .7____rags(B)_..oo,P_

•S_ ..... (KK), (MM), (O0),__(RR)I :5_macg_ _I EE+I_F.GG.HH " 4-70ram nags
l '¢_pi

i _C=-PolntNorto • 3-16mm mags (FF), (GG), (HH)

6+38 CIein EHU%

_- mP_SS_t. - sto,, • Maps
Ei'B(mpty) - to MESAt_ble

I [_e: Ingress]

(2) Items transferred to A/S
• SCB #6 -(with LMP)

Unst_ dust brush
6+BR Clean EHU's

o.stbru,h-_obelier • SRC #2
[COA: SLOWLNP antenna]

_. ,ll ,a,_l.,_ • ETB
B+41 Ingress - carry C-Bag #6

AttichLEC • SCB #2 (with CDR)
Transfer:

• SRC#2
*ETB
Stow _ui_nt

StOw C-Bag dE (from C_)

Pass LEC to COB

A,sl.co,_._.s, (I) CDR - LCRU covers open 65%
_+00 Close hatch

124



MISSION: APOLLO15 DATE: 6/2/71
EVA: 2

]EVAI T'":FUNI:TI_

TIME I
LMP ACTIVITIES CDR ACTIVITIES _ --_"D

PR

m Remove SRC seal protector 6+30 Remove 20-bag disps from both
Close & seal SRC #2 CDR & LMP 70mm cam; stow cams

in ETB, bags in CDR seat bag
Remove SCB #2 from HTC and place

on MESA Remove mag MM from 500mm lens cam;
stow in ETB; cam on LMP seat

Remove SCB #6 from front of Geo.
pallet and place on MESA Transfer /Omm mags KK,OO,RR &

16mm mags FF,GG from under
Unstow dust brush from geo pallet LRV seat into ETB

Clean CDR's EMU

Clean LMP's EMU & stow LMP PLSS
antenna

Stow dust brush in geo pallet
Remove 16mmmag HH from cam &
maps from holder; stow in ETB

Check all samples removed from LRV (carry ETB to LMP side)

i

Attach ETB to MESA table
Ingress; carry SCB #6 inLo LM

Place B-SLSS & 500mm lens cam on
LMP seat; cover with thermal
blanket

6+40

Attach LEC to handhold Attach LEC to SRC #2

Transfer SRC #2 into LM Transfer SRC #2 into LM

Z

Remove SRC #2 from LEC Transfer LEC hooks to surface z
Stow SRC#2 in LM Attach LEC to ETB

Transfer ETB into LM Transfer ETB into LM

Remove ETB from LEC

Stow ETB in LM Transfer LEC hooks to surface
Stow LEC on ladder hook
Turn LCRU pwr switch - OFF

Adjust LCRU thermal blankets

6+50
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CREWEVA CHECKLIST VOICE DATA

6+50

Transfer :
• SRC #2
-ETB

Stow LEE

LCRUPwr - OFF
LCRUblankets - 65% open

Clean ENU
6_$4 Ascend ladder; carry[_

Stow LEC on platform

Ingress

7' O0 (I) CDR-Rpt END EVA-2
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 2

IEVAI !1rAs'FUN( "iON I

LMP ACTIVITIES CDR ACTIVITIES u,.-c-
IT'MEI ,'".

-- 6+50

_-4 1

Ascend ladder; carry SCB #2 _I
rnl

Stow SCB #2 in LM Hand SCB #2 to LMP
Pass LEC to CDR Stow LEC on platform

Assist CDR; stow CDR's Ingress _'
PLSS antenna _-I

J

NOTE: DETAILED PROCEDURES
FOR FINAL EVA CLOSEOUTARE
PRESENTEDIN THE "LUNAR
SURFACECHECKLIST"

,!
_ End 2nd EVA 7+00 End 2nd EVA m

m
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3.2.4 EVA-3

The detailedtimeline proceduresfor EVA-3 are shown in the
followingvertical format pages with the correspondingcrew
cuff checklistpages facing. The Voice Data Plan is also
includedon the facing page.

The detailedsamplingand relatedproceduresduring the tra-
verse are given in Section 3.2.5 along with those pages of
the crew cuff checklistwhich serve as a guide for the crew
doing these procedures.
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, ,.'_ ........ _ L_̧, -

EVA 3

I....CODE

_. (1) IVLANDATORYREQUIREMENTFOR DATA
I AT TIME OR EVENTDESIGNATED
!
i-

(2) DATAIvtAYBE DEFERREDUNTIL
LATER IN EVA OR DEBRIEFING

I "

....NOTE: AT STARTEIF:EVA-3
• SUN ANGLE _ 39°

• LM SHADOWLENGTH: 8.6m(28.4ft)

• ASTRONAUTSHADOWLENGTH= 2.24m(7.4ft)

EMU STATUSTABLES@ 30 MIN INTERVALS

0+00 (1) CDR/LMP- EVAWATCHSTART- t,t_RK

!_
E
P

i.
i
t
I

I-
I
t

!.

I

0+I0 130



FINAL

JUNE 28, 1971

APOLLO15

MISSION J-I

NOMINAL TIMELINE

LUNAR SURFACE EVA 3

IEVAI C FUN rlo_/

LMP ACTIVITIES , , CDR ACTIVITIES _' -'r-- "t-,TIME, , . D
I | v P FI

-- START EVAWATCH 0+00 STARTEVA WATCH(CALL "MARK") _:__:_
I I

Crl rrl

C'_ m

C_ (22)

---'t ---I

NOTE: DETAILEDPROCEDURESARE _PRESENTEDIN "LUNARSURFACE _ z,
CHECKLIST," "EQUIPMENTPREP _ _i
EVA"3" SECTION

OPENHATCH 0+I0 EGRESS
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0+I 0

,e COR - EVA 3

0+10 Move thru hatch . CommCk,

i PLSS Antenna - Deploy

J,ttb.-Oi=,_d (2) CDR - Jettison BagLEC to LMP
Descend

E'rBxfer
ETB ° to MESA table
Stow LEC on ladder hook

ETB - to LRV CDR fl_rpan
LCRU pwr - INT

0+20 LMPPLSS antenna - Unstow

ETB Contents:

• 2-70ram cam w/mags SS(HBW) & TT(HCEX)
LM__EP: EV.__A2

o+,o:ORPLSSA°t..... Degloy i * 4-70mm mags MbI,UU,VV,WW(HBW)
Jett bag - place in h_tch
LEC - tO handhold

Recorder - OFF • 2-16mrnmags II, JJ
v0x SENS (2) - MAX

CB Configuration - Verifyutili,___lood_.ts- OFF • MAPS
ETB - transfer
Stow LEC

0+18 Egress
LM hatch - close
Oescend

[COR: deploy LMP a_tenna]

Lc_ub,t_C*fpad)-_,_f_/pan (I) CDR-LCRUcovers open 100%

ETB contents - to LRV _ ,--

Hag "MM" - to 500_ C_
P.O. Pkg. - leave in ETB

0+27 ETB(e_pty) - to MESA table

_. (u_,,,oo_,> -- (I) CDR-Rpt mag/frame or CDRcam
LCRU pwr - OFF /

Change- LCRVbatt _ 1

/

LCRUblankets - 100% open
0+31 LCRUpwr - INT

Olde LCRU bait - LRV

- closed (except AUX)

[_p:_. _ll,_,qolp.] I" (I) CDR-Rpt;(MM)mag/frame/or 500ramLens Cam

!•-- (I) CDR-Rpt mag on 16mmcam
I
1
I •

! (1) CDR-Rpt mag/frame on LMP cam
1. /
l (2) /NP-SCB #7 contents:
[.. • 3 Core tubes k-12, k-14, U-09
! • SESC #2.
! ---

I_
1

t
0+30
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 3

IEVAI ( FUN TI_

LMP ACTIVITIES , , CDR ACTIVITIES _ -t-,TIME, , o
I I v p R

m Assist CDR; deploy CDR PLSS O+lO Move thru hatch - comm checkantenna

Place Jett bag in hatch
Toss Jett bag in Quad I

Attach LEC to handhold Hand LEC to LMP

Confirm "GO" for 2-mar,EVA Descend to surface

m

Transfer LEC hooks into LM Transfer LEC hooks into LM _ --
X:)

m Attach LEC to ETB
Assist CDR Transfer ETB to surface _m
Disconnect and stow LEC
Recorder - OFF Attach ETB to SRC table

Verify VOX Sens (2) - Max Stow LEC on ladder hook

Verify cb config Carry ETB to LRV; set in CDR m
Utility & Floodlights - OFF floor pan
Move thru hatch
Close hatch

Descend to surface Switch LCRU-INT pwr. i _ ;(HGA may need alignment)

- CDR deploys LMP PLSS antenna 0+20 Deploy LMP PLSS antenna _ _

Retrieve LCRU batt from +Y Remove thermal blanket from LMP _ _- footpad; place in LNP floor pan seat - discard
Hang B-SLSS on LMP seat back
Push 5OOmmlens cam toward CDR _
seat

Unstow B-SLSS bag from MESA
& stow on Geo. pallet forward Place CDR 7On_ncam on floor pan

Stow 70mm (3-UU,VV,WW) & 16mm
hooks (l-dd) mags under CDR seat

- Attach mag "MM" to 50Ommlens
cam & stow under CDR seat

Remove SCB #7 from under LMP Attach 16mm mag II to cam
seat & attach to HTC (carry ETB to LMP side)

_ Insert maps in map holder _
Place LMP 70mm cam on floor pan

Remove 2-20 bag dispensers Carry ETB to SRC table
from SCB #7 and place on

CDR and LMP seats Retr LCRU batt from LMP flr pan _

Switch LCRU pwr - OFF m
Remove SCB #8 from pallet & Replace LCRU battery
attach to HTC

- 0+30
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_. ' ,., . . ;. ',.'f'}ill ! ",

0+30

.... (I) CDR/LMP-EMUcnecK CDR LMP
O2

• FLAGS
PRESS
COOL

Geology Equip - LMP EMU:
• Hammer"

O-_BT,_rTo_, i- • Core tube cap dispenser
At_cB_o_ _ss: _ • Core tube tool
or.ore tube caps (HTC)•C-_B,8 I • SCB #8
oCore rammer•,,.,r i. • Scoop/Ext Hndl (tethered)I [u_:-C-Bag J/ - to COR]I _ "
2B-Bag disp - 7OmmCam

170m_ Cam " t° RCU I

B_-,_ "....Geology Equip - CDR EMU:LCRtJ- Pfll/kiB

0+3gF_T_ • SCB #7
Drive :o NAV Init site

mE_;m_ - • Tongs (tethered)
LBVs_st,,_s- BeaUout i_,20+i.,=s=t_o " NOTE: 20-DSBD number series

',-- • 207-223, 229-230, 301
, • 231-235, 237-251

Il) _DR- R_,
HEADING Volts Bat l
BEARING Volts Bat 2

;.-DISTANCE Temp Bat l
I RANGE Temp Bat 2
L Amp-Hr Bat l Temp LF mtr
I Amp-Hr Bat.2 Temp RF mtr

I Amps Bat l Temp LR mtr
- Amps Bat 2 Temp RR mtr

SSDI IROLL IPITCHI
COMPUTED NAV HEADINGI

(1) CDR - Mark depart time (0+42)

m

B-SLSS ba - to pallet front(R
C-Bag _7 _LMP seat bag)-HTC(L)

BO bag disp-to CDR & LMP seat

0+29 C-Bag #8 - to HTC (R)

[CDR: - tools to LMP PLSS] _
C-Bag #7 - to CDR PLSS _L.

i )+35 Tether scoop/ext Handle

HTC - close & secure
DO-Bag disp - to 70mm Cam
7(I_ Cam - to RCU

}+39 Mount LRV
Drive to NAV ]nit site

Initialize NAV system

B.,,_,_ (I) CDR- Mark arrival time (0+49)
_42B.i.toS.ion_ (I) LMP - Readout NAV displays

HEADING i
BEARING !

DISTANCE I I:T.._m_"_:_kF._':_ili:i:i:i:i:i:l
_- .RANGE ' I_._!:_F:i._.t."_l:i:i:i:i:i:_l

i_:-."._:i ._:!!: E:]:!:i:!:I.'T.'e_.:!_.R!::_.Kli:i:i:i:i:i:l

0+50
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MISSION: APOLLO 15 DATE: 6/2/71
EVA: 3

I A I TAS,
FUN( TtON

EV CDR ACTIVITIES _'-c_"_-LMP ACTIVITIES
''ITIMEI o= R

-- 0+30

Switch LCRU- INT pwr m]
Stow old batt under CDRseat

Push LRV C/Bs - in •
Tether tongs

Assist CDR Attach to LMP PLSS tool harness: •
• SCB #8
• Core tube cap dispenser •

• Hammer •
Attach SCB #7 to CDR PLSS tool Assist LMP

_ harness •

Assemble scoop/ext, handle; tether Attach 20 bag disp to 70mm cam
|I

Close HTC Attach 70mm cam to EMU

Attach 20 bag disp to 7Dmmcam Stow HGAfor traverse •

Attach 70mmcam to EMU •
Switch LCRU - PMI/WB _,

" Mount LRV Mount LRV =i
Power up LRV =i

. Drive to Nav init site -_--_--

Align LGA _ _i_
Unstow geology maps and determine Initialize Nav system

-- 1st LRV heading 0+40 =I_:__i_ <

_ NOTE: For purposes of the final edition of the Lunar Surface _I_
detaiIed =I_ _Procedures, geology traverse information is

contained in Section 3.6.

Traverse to Supplementary _ Traverse to Supplementary

Sample Stop (7 min) Sample Stop (7 min)

The traverse to the supplementary sample stop is toward li _

" the Rille passing the ALSEP site. The surface should

be compared to the Rim approach.
-

I

Arrive Supplementary Sample Stop II Arrive Supplementary Sample Stop II_I
Readout LRV displays Park & powerdown LRV

0+50
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-(I) CDR/LMP- EMUcheck CDR LMP
02

FLAGS
PRESS
COOL

3_42 TRAVEL (0:07)

_ible ray
IFillets, l ineaments, hounds :_
eBlock distribution

_ )+49 SUPPLEMENTARY SMPL STOP (0:05) I"

o_54 TRAVEL (0:1_) }

•-o]_a_e-lraisedrille rim(levee) I ....

I_6 Geolo_ Station .9 (O:SO} l (•Desc_ibe rille rim and wall )

eSOOmm (Vert/horiz/Targ. Op) ]

•C_prebensive Sple

.w°.._.,l,eR,m_II - (I) CDR - Hark arrival time (I+06)_ocumented Sample

•co,-,_S.,.,.orNo,,,,1._| (I) LMP - Readout LRV displays•Trench (soil} I.- ,
eOoc. smple - Rim Crater _.

(Scrap crater) I_l
mPenetrotneter __ I

I ] HEADING TempBat 1

ii BEARING Temp Bat 2
DISTANCE Temp LF mtr

• RANGE Temp RF mtr

i Amp-Hr Bat 1 Temp LR mtr

i Amp-HR Bat 2 Temp RR mtr
+

| .....

1+10
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 3

FUN' FION

LMP ACTIVITIES CDR ACTIVITIES L -e-
ITIMEI o.

-- Dismount LRV 0+50 Dismount LRV

Supplementary Sample Stop (5 min) Supplementary Sample Stop (5 min) "_c c.u

Area Tasks: _ u_
soil/rock sample _
70ram)anorama _ _r- r-

Check tools secure & HTC closed Stow gnomon on seatback rn m
--I

o o

Mount LRV Mount LRV _ _
Readout LRV displays Power up LRV

Traverse to Station #9 (12 min) Traverse to Station #9 (12 min) __

The traverse to Station #9 continues across the Mare < <r_ m

surface to the rim oi:Hadley Rille turning to the u_ __
NW at the rim and proceeding to the terrace. Com- rn rn
parison of "_he smooth Mare to the rim material _ -_o o

should continue, u_ u_
--4 4-4

l+O0

Arrive Station #9 Arrive Station #9

Park & Power down LRV _ _.
4-4 --_

Readout displays Dismount LRV o
Dismount LRV LCRUSel SW- FM/TV _ z

'Point HGA to earth _

Station #9 geology (50 min) Station #9 geology (50 min) _t_q m
o o
r- t-
o o

-.( ..:

l+ll
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CREWEVA CHECKLIST VOICE DATA

I+I0

7Z

STATION9 10

M

• _.

STATION9-10

I+50
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 3

!EVAI
LMP ACTIVITIES IITIME I CBR ACTIVITIES

lib

-- I+I0
I

The Station #£ area is on the rim of the Rille at the
southern enci of the terrace.

Area #9 tasks (in order of priority)

I. Observe arid describe Rille and far wall

2. 500mmlens camera photography of Rille (provides
first part; of wide base stereo to be completed at
Sta #I0). Targets that will be visible from Sta
#I0 should be selected.

3. Comprehensive sample area

4. Single or double core tube

5. 70mmpanorama

6. Documented samples of crater at edge of Rille

7. Possible 70mmpan at edge of crater

8. Penetrometer

_ I+50
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I+50
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VgH Mo_s
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CREWEVACHECKLIST VOICE DATA

2+11

GEOLOGY NOTES

I) CDR- Mark arrival time (2+15)
I) LMP - Readout LRV displays

HEADING Temp Bat 1
"B'E'ARTITG"_-- Temp Bat 2
DISTANCE Temp LF mtr

_ RANGE Temp RF mtr_
_ Amp-Hr Bat 1 Temp LR mtr

Amp-HR Bai 2 Temp RR mtr

GEOLOGY NOTES

m

2+30
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MISSION: DATE: 6/2/71
EVA:

LMP ACTIVITIES ITIMEI CDR ACTIVITIES ..
i i

-- 2+I0

The traverse to Station #II is along the Rille rim
to the morth end of the terrace. Description and
comparison of Rille and rim material should continue.

Arrive Station #II Arrive Station #II
Readout LRV displays Park & Power down LRV

Dismount LRV Dismount LRV
LCRU Sel SW- FM/TV
Point HGAto earth

Station #II Geology (IC_imin) Station #II Geology (19 min)
m

o

Station #II is located on the rim of Hadley Rille r t-o O

at the NWend of the terrace..:_ .__
J

- 2+20

1
Area #II tasks (in order of priority)

I. Observe and describe the Rille and far wall
and compare with previous observations

2. 500mmlens camera photography

3. Documented samples from the rim and from the
crater' on the edge of the Rifle.

4. 70mmpanoraga

_ 5. Comparison of Eille r.im material with other
terrain.

2+30
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CREWEVA CHECKLIST VOICE DATA

2_.0(i)+3 _ . CDR/LMP--EMUcheck CDR LMP
02

FLAGS
F

PRESS
.COOL

• 0 ............. '.... (I) CDR - Stow gnomon
__.s_o_._,,__.o__t_.>_ - Mark depart time (2+34)

"_"/_ ...._- : ' (2) LMP - Readout LRV displays

. ,a_,,,....:_o:,, I: _-_:!:!li:i:i:i:il.'.T.'#_i:.B._._E:_E:i_:i:i:i:i:_
..........." ...... -> F'_I_P<L'I_-:i:T:I:i:I:_:i:!:_:I:T:_:!._!_:i.Zi:]i:!:::!::l

I_._,_o_;,_,o,,.:: .-:_ !I I:I)i:_i_-l_:!:ii::;:!l_:i:i:i:El'T"m_;:l_F':i_'_'_'i:i:i:::l
-_,_ -:......_.... l:_._..._.Si:i:i:i:i::l:i:!:!:!:l_!l_!_t!_:_: :t

_ _......_ l::_rl_i:i_(:izl:::::f:t:_:ir_i: ::::::::1

(I) CDR- Mark arrival time (2+41)
(I) LMP - Readout LRV displays

HEADING I | .:T.:L_iir-::l_-'t!::li:!:f:i:i:!:!:_
BEARING I I.T-_]EiE_:E_.i:li:i:i::ii
'DISTANCE I |_I i:!:.k_.:!.m!t!F._:i:i:i:i:l

I i_-_,TRAv_(0:0_> _l RANGE - [ |.T.eliIiWi:il_,.i:jtl:_li._:i::::::::l

2 FSMPL STQP (0:05) - . ....
•Soil/rock samp)e

• Possible secondari es/_ay <
•Observe crater chain

2+58 Geo)og_ Station #12 (0:2_)

.o..... "_P_ (I) CDR- Stow gnomon
-c._.._to (2+46):_'o_t_'c_.a_._, ;: - Mark depart time
•o_,_:,a_o_,_._o_: (2) LMP - Readout LRV displays

(Core tube} i

_:[: i!!!:E:i:i:il-'t:-i_Ki:_i:_i!:l!!!]!:i:i:i:!l
_i:i:l:::::::i:lil_:]_i:.Z'.:i:f:i:i:i:i:l

i'_. ,_!i:i::!:i:il::!:!:!::l.T._Ki:L"'_:_.$h]_i:i:i:!:il
::::::::::::::::::::::::::::::::::::: m_r.t:::i:i:::t
l-_.-:l_.:::B_:!i!_.:li!iiiiiiil:'t_.¢_]:i_.,r!:m_.t:i::::::i:l

2+50
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 3

I FUN rlON

E CDR ACTIVITIES _-_-
LMP ACTIVITIES ITIMEI .op.

-- 2+30

Check tools secure & HTC closed Stow gnomon on seatback
Stow HGA
LCRU Sel SW - PM1/WB

Mount LRV Mount LRV

Readout LRV displays Power Up LRV
Traverse to Supplementary Sample Traverse to Supplementary Sample __m

Stop (7 min) Stop (7 min) _

The traverse to the Supplementa_ Sample Stop moves < <
away from the Rille rim across the Mare toward _ _
the North Complex. Observe and describe changes _

C --
in material in moving away from the rim, across _
the Mare and entering the North Complex. _ _

2+40

Arrive Supplementary Sample Stop I Arrive Supplementary Sample Stop _--_

Readout LRV displays Park & Powerdown LRV _ =

Dismount LRV Dismount LRV _
Supplementary Sample Stop (5 min) Supplementary Sample Stop (5 min) _> __

Area task:s: _ -
soil/rock sample m
70mm panorama _

Check tools secure & HTC closed Stow gnomon on seatback _o _

Mount LRV Mount LRV

Readout displays Powerup LRV

Traverse to Station #12 (12 min) Traverse to Station #12 (12 min) _--_-

The traverse to Station #12 is further into the -_
North Complex to a position on the SW rim of o
Chain Crater. Observe and describe character- u_
istics of the crater chain which originate at _ _
Chain Crater. Also, observe possible secondary _ _,
craters. _

2+50
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CREWEVACHECKLIST VOICE DATA

2+_0

CI
×

. x _

STATIUN12

(1) CDR - Mark arrival time (2+58)
(1) LMP - Readout LRV displays

HEADING 1 iTemp Bat 1
BEARING i iTemp Bat 2

IDISTANCE --i Temp LF mtr
IRANGE --' Temp RF mtr
IAmp-Hr Bat--I Temp LR mtr
IAmp-HR Bat-2 Temp RR mtr

(1) CDR/LMP-EMU check CDR LMP
02
FLAGS
PRESS

_I COOL
f_

_I CHAIN ,._
-~ _

_ _RIOk

STATION 12

3+To
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 3

I
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

I I

-- 2+50

Arrive Station #12 Arrive Station #12
Readout LRV displays Park & Powerdown LRV

Dismount LRV Dismount LRV
ICRIISpl _W - TV RMT

Arrive Station #12 Arrive Station #12
Readout LRV displays Park & Powerdown LRV

Dismount LRV Dismount LRV
LCUR Sel SW - FM/TV

3+00 Point HGA to earth

Station #12 Geology (23 min) J. Station #12 Geology (23 min)

Station #12 'isan area located on the southwestern
rim of Chain Crater in the North Complex at a
junction of elongate depression.

Area #12 tasks (in order of priority)

I. Documented samples of crater ejecta

2. Documented samp'lesof North Complex material

3. 70mm panorama

4. Core tube (if possible)

5. Description of wall of crater and relation
to elongate depression

6. Attempt to determine if crater is endogenetic
or impact

T
3+10
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3+10

'_'J i_ (I) CDR- Stow gnomon_i_:......_,,_,;:_,s - - Mark depart time (3+21)
_i_ .Ej...... . ..... (2) LMP - Readout LRV displays

oA_eas 3 �i-:eres_

•:........._'-_"_ I- iS_:.:._i_iis_i(::1:::::::::::::::::::::::

"--1
3-Zl TRAVEL (0:C8) _.,

_rC ra_er area

eEjecta from chain _!
•North CmplxlMare relations _

3+29 Geolog.v Station .13 (0:50)
•Areas _g ]nterest
-Plu=on rim

-' ..... : " (1) CDR - Mark arrival time (3+29)

_00..... e._,.....= _I (I) LMP - Readout LRV displayseOocumen_ed Sam_les I
• $}ans/Stereo Pans

(co,._ ' I IHEADING Temp Bat 1

.o.,, lii!!iI,ne._h/,o_,_ I Temp Bat 2

,,.........., }i .- E temp LF mtr
: Temp RF mtr

[ 1 Amp-Hr Ba}:1 Temp LR mtr

3+_I Amp-HRBat;2 Temp RR mtr
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MISSION: APOLLO15, J-1 DATE: 6/2/71
EVA: 3

LMP ACTIVITIES IT MEI CDR ACTIVITIES
-- 3+10

i

Check tools secure & HTC CLOSED Stow gnomon on seatback
Stow H_
LCRU Sel SW - PM1/WB

Mount LRV 3+20 Mount LRV

Readout LRV displays I Power up LRV n__
Traverse to Station #13 (8 min) Traverse to Station #13 (8 min) _

The traverse to Station #13 is within the North m m
Complex and lies between Chain and Pluton Craters. _ _
Observe the intercrater area and compare with _
previous surfaces. Compare the ejecta between o o
craters and attempt to denote differences. _

Arrive Station #13 Arrive Station #13
Readout LRV displays Park & Powerdown LRV

3+30
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MISSION: APOLLO 15, J-1 DATE: 6/2/71
EVA: 3

I
LMP ACTIVITIES ITIMEI CDR ACTIVITIESmR

-- Dismount LRV 3+30 Dismount LRV

LCRU Sel SW - FM/TV

Point HGA to earth

Station #13 geology (53 min) Station #13 geology (53 min)
The Station #13 area is a multiple objective
stop located near the end of the North Complex
Scarp between Chain and Pluton Craters.

The principle areas of interest in this portion
of the North Complex are:

a) Icarus Crater on the western rim of
Pluton Crater

b) Plu'tonCrater

c) Eaglecrest Crater

d) Scarps

These areas, depending upon the characteristics
and accessibility should be tasked as follows:
(discretion of the crew is necessary)

Area #13 tasks (in order of priority)

•_ I. Documented samples

- 2. 70mmpanorama or stereo pans

3. Core tubes

4. Exploratory trench

5. Soil sample

6. 500mmLens camera photography of
targets of opportunity

7. Penetrometer measurements

4+I0
m
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CREW EVA CHECKLIST VOIC[ DATA

4+I0

(I) CDR- Stow gnomon
- Mark depart time (4+22)

(2) LMP - Readout LRV displays

t:B!._!_N.£..E!:i:i:i:!:_i:i:i::!::l-T._#:_i:_._..ili:!:i:i:i:!t

!_i:i:i:i:i:!:i:i:i_i_:_:!:_i:T:_:i:R_:i&_i,!:l:i:i:!:i:i:tt'.i i6i'_:i:B_5::_:i:i:i:i:|.'T.4_._.:i_£.i:_#_ii!_!i:!:i:t

4+30

152



MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 3

EVA CDRACTIVITIES
LMPACTIVITIES ITIMEI ,_p.°

-- 4+I0

m Check tools secure & HTC closed 4+20 Stow gnomon on seatback
Stow HGA

t LCRU Sel SW - PM1/WB

m

Mount LRV MOUNTLRV

Readout LRV displays Powerup LRV
Traverse to Station #14 (19 min) Traverse to Station #14 (19 min) _ _

m_

The traverse to Station #14 is from the _ _
North Complex area 'into the Mare m m
region where rays and unusual debris _oo

may be visible. Observation and _
description of these materials is desirable _ _• _

oo

4+30
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4+30(I) CDR/LFIp-EMUcheck CDR LMP
02

:" _. :_J:_,. FLAGSPRESS
_Z_I "_: .... ; COOL

! 5

'", _DIAMONO

,,,rl_ (i NR'AY)

STATION14

__.-,_=.,'EL_ _' I=' • (I) CDR- Mark arrival time (4+41)ohorth _omp]ex'_are

_-_6_oIo9._s........ _ ::_' ,. HEADING Temp Bat 1
•Compare mare w!t_ No Crop(

•o........ _,_ BEARING Temp Bat 2
-R_g crate_
_,_,,_.......:_ DISTANCE Temp LF mtr
_._o _:_-_-,_ ..... RANGE Temp RF mtr

: ................. i Amp-Hr Bat'l Temp LR mtr

,: _6_E_ _o_,_:, _ Amp-HRBat-2' Temp RR mtr

I I£om_are te ea_er mare
•Secon_aries,'_ay _ --_ '

f-
4+50
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MISSION: APOLLO15, J-I DATE: 6/2/71
EVA: 3

JiB

4+30

Arrive Station #14 Arrive Station #14
Readout LRV displays Park & Powerdown LRV

- 4+40

- Arrive Station #14 Arrive Station #14
Readout LRV displays Park & Powerdown LRV

Dismount LRV Dismount LRV
LCRU Sel SW- FM/TV
Point HGAto earth

Station #14 geology (20 min) _a is Iocastation #14 geology (20 min)

- The Station #14 area is located near ring _
Crater south of the North Complex in o
the Mare, _ _

_ Area #14 tasks (in order of priority)

I. Compare blocks and Mare material with
_ North Complex

2. Documented smaples of Mare material

3. Filleted rock sample

4. Collect some equidimensional rocks

5. Radial sample of 5-I_ crater

4+50
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CREWEVACHECKLIST VOICEDATA

4+50

(I) CDR/'E.MP-EMUcheck CDR LMP
02

FLAGSI
PRESS
COOL

(I) CDR-. Stow gnomon
-, Mark depart time (5+01)

(2) LMP -, Readout LRV displays

r!__,,,_:i:i:!:i:!:i,:!:i:!:_,.t_.':_.".ai_.:i2.!: iii!!i:!i:
$i:!:!:!!i_:_!!!_:!|:T.'_i:.LiF..:!_t_.::::::::i

T_:i::.'::i:!!:_:t:_:!:_:!:]:T:_:i_?.::m-'t:r.:::::::::
::__"_:..l_l_:!:i:!:il$_t_::lL_::i_.@:i:i:i:i:

_'iB_. _!:i_l:!:i:!:i_|.'t.'_ii_ii_iiiiiii!i

m

5+10
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MISSION: APOLLO15, J-1 DATE: 6/2/71
EVA: 3

IEVAI
LMP ACTIVITIES ITIMEI CDR ACTIVITIES

I I

-- 4+50
I

Area #14 tasks (cont'd)

6. 70n=npanorama

7. Exploratory trench in ray material

Check tools secure & HTC closed Stow gnomon on seatback
Stow HGA
LCRUSel SW- PMI/WB

Mount LRV 5+OOMount LRV
I

Readout LRV displays _ Powerup LRV

Traverse to LM (14 min) I Traverse to LM (14 min) _
_m

The traverse to the LM continues across _
the Mare surface where secondary m m
distribution may be visible. Any _oo
differences in material should be
observed and described. _

I5+10
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CREWEVA CHECKLIST VOICE DATA

5+I 0

- (I) CDR- Mark.arrival time (5+15)
(I) LMP - Readout LRV displays

5 Photos _vicinlty of uF4)

HEADING Temp Bat 1- r_move from LRV

LRvP.o:o____,o'_ IBEARING Temp Bat 2
I DISTANCE Temp LF mtr
LRANGE Temp RF mtr
I Amp-Hr Bat 1 Temp LR mtr
[Amp-HR C 2 Temp RR mtr

5.15 Return to ME_

16mmCam - to LRV
LRV Syslems - readout

Photo LRV;If:ll;IZ250;II_i
*X-Sun {21
*Dn.Sun tl)

_,o*o_.c_°-_.n.,_..... (I) CDR-Rpt 6-70mm mags in ETB
Co_ect _e$ en_ne sampi_i r_

*In SESC _2 {LMP sea_ bag: i_ _ _ _ _ }_c_,_o_._oo_ *_ 1-_T T_- _ TOOTTVv-)-Tww--_T
70mm Cam - _o LMR sea_
ccoR....._..... _._$_;_ (l) CDR-Rpt 16mmmag (11) in ETB

Re_e C_8a_ _7 f_ 8OR PLSI "---

Tidy velcro covers i

C-Sag #7 - _o MESA table
C-Bag _ - _o MESA _a_le i
B-SLSS Bag - _o _ESA i

p

5+30
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MISSION: APOLLO15, J-1 DATE: 6/2/71
EVA: 3

EVA I

LMP ACTIVITIES IT ME I CDR ACTIVITIES

-- 5+10

Arrive at LM. Arrive at LM
Readout LRV displays Park LRV at MESA; point North,

X-sun in sun m

Powerdown LRV

Dismount LRV Dismount LRV
0
C

Photo LRV; X-Sun (2), Dn-Sun(1) Align HGA toward earth

LCRU Sel SW-TVRMT
Assist CDR Collect Contaminated sample

under LM in SESC
_ 5+20

Place SESC in SCB
Open LRV batt dust covers, stow

- Stow 70mmcam/bags on LMP seat 70mmcam/bags on CDRseat
Assist CDR Remove from LMP PLSS tool harness

_ ° Core tube cap disp - discard
Remove SCB #7 from CDRPLSS tool ° Hammer - stow on HTC

harness; tidy velcro covers °SCB #8 - stow on HTC

Tidy harness velcro covers
Place SCB #7 on MESAtable Assist LMP

Remove SCB #8 from HTC and place Stow tongs on HTC
on MESAtable Carry ETB to LRV CDRfloor pan

Remove penetrometer recording
Remove B-SLSS bag from Geo. pallet drum & place in sample bag; '

and place on MESA stow in ETB
Remove mag UU from CDR70mmcam

Check all samples removed from LRV & stow in ETB
Remove mags VV,MMfrom LMP 70mm&

500mmlens cam; stow mags in
ETB

Transfer all cam mags (70mm-SS,TT
Unstow dust brush from LRV, stow WW& 16mm-ll) from under LRV

on ladder seat into ETB
Stow maps in ETB

Remove 16mmcam from LRV (carry ETB to LMP side)
(install new mag from ETB if

- reqd) 5+30 Attach ETB to MESAtable ,
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CREWEVA CHECKLIST VOICE DATA

6

- (I) LMP-Rpt 16mmmag __ (JJ) in ETB

[_]_--L__._ ETB Contents:
#-

_ ..... _._o_o • 6.-70mmmags (MM), _(SS), (TT),
F_tDistance0._ _
%_rn left _ading 255°

_top .....inq outboun_-_'Fack, _ _UU ) ,___VV) ,IWW)

_,A,c, Au*c_-c,.. - _ 2--16mmmags --__ (II), __ (JJ)
_Rv_._-op,.d......... _ SWC(in bag)

• SESC#2
Maps

$+47 Clea_ EMIl's

I-',.g......... , _-s_ss_g Items transferred into A/S
_t._hLEC • B-S-C_.S--S-a_pleBag (with LMP)Transfer:

• C-Ba9 #7
•_T_ _ ETB

i_ LEC - discard on porch

s_.c-gao.(,,'_co_) _ • SCB #8 (with CDR)ASSiSt CD_ ingress

_02 Close hatch

Ii , (I) CDR-check LM area to verify all
samples & mags transferred

5+50
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MISSION: APOLLO15 DATE: 6/2/71
EVA: 3

IVAI FUN(rlON
E CDR ACTIVITIES

LMP ACTIVITIES 'TIME' LI I
-- 5+30

Stow HGA for traverse

Switch LCRU - PMI/WB
Photo CDR driving LRV Mount LRV

Power up LRV

Drive LRV 300' east of LM on
heading of 096° until Dist
shows O.l Km then head LRV to
255° and park

m

Stow 16mm cam on MESA
Retrieve SWC foil

Power down switches
Pull CBs (except Bus A&C & AUX)

Dismount LRV

Align H&A
Open LRV battery dust covers
Switch LCRU - EXT pwr

TV/RMT

Place SWC foil in bag from MESA Open LCRU dust covers I00%

- Stow SWC in ETB 5+40 Return To LM

Remove 16mmmag JJ from cam and
stow in ETB; check all items
in ETB

Clean CDR's EMU Clean LMP's EMU; stow LMP PLSS
antenna m

Z

- Ingress, carry B-SLSS bag into LM Attach LEC to SCB #7

B Attach LEC to handhold
' Transfer SCB #7 into LM Transfer SCB #7 into LM

Transfer LEC hooks to surface

Remove SCB #7 from LEC Attach LEC to ETB

Transfer ETB into LM Transfer ETB into LM

Remove ETB from LEC 5+50
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CREW EVA CHECKLIST VOICE DATA

5+50

LCRU Pwr - EX'F

LCRU Sel - TV _

[LMP: Retrieve SWC] i

HGA - align

5+45 Return to LM

J J [LMP: Photo CDR- Smile_

Clean EMUS --

LMP PLSS ant. - stow
Transfer:
eC-Bag _7
*E_B

Clean EFFJ

5+46 Ascend ladder; carry_

Hand C-Bag r8 to LMP

Discard LEC
Ingress

6+00 (I) CDR-. Rpt END EVA-3
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MISSION: APOLLO 15 DATE: 6/2/71
EVA: 3

,, il
EVA CDR ACTIVITIES _.FUNr,o_

LMP ACTIVITIES IT,MEI . Tp_.o

-- Discard LEC on porch 5+50 Clean EMU . ._
:x)

Ascend ladder; carry SCB #8 u_m

Stow samples and equipment in LM I

m

Stow SCB #8 in LM Hand SCB #8 to LMP
Discard LEC

--4

Assist CDR; stow CDR's PLSS Ingress
antenna z

NOTE: DEIAILED PROCEDURES
FOR FINAL EVA CLOSEOUTARE
PRESENTEDIN THE "LUNAR
SURFACECHECKLIST"

!

End 3rd EVA 6+00 End 3rd EVA I
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3.2.5 Samplingand Related Procedures

The techniquesutilized in obtainingand documentingthe
lunar surfacesamples and in performingthe Lunar Field
Geologyand Soil Mechanicsobjectivesare presentedin the
followingpages and are shown on a vertical timelineformat.
The task times indicatedin the format are approximateand
are used primarilyfor reference.
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MISSION: APOLLO15 DATE: June 28, 1971

EVA: CORETUBE SAMPLE

IFvAI T,,s,E FUNC rlON

LMP ACTIVITIES CDR ACTIVITIES o __
ITIMEI c L cA M D

M P R

-- Remove core tube from 0 Place gnomon nearby
CDR's sample bag

Assemble core tube/ext Remove hammer from LMP
handle - report number PLSS tool carrier

Hold core tube upright on Take sl;ereo pair X-sun
surface and press into f8,1/250,7 ft
surface by hand

Steady extension handle Drive tube into surface
as CDR hammers (conmlenton difficulty)

Photo tube & prominent Remove (:orefrom surface
feature X-sun f8,1/250,'15ft

with Focus 74 Obtain (:oretube cap from LMP
PLSS & cap tube

Assist CDR Remove (:oretube from ext hndl

Get core tube tool from LMP PLSS
& seat core follower against

Get extension handle from core
CDR& tether Stow core in collection bag

and core tube tool & hammer on
LMP PLSS

Pick up gnomon
Proceed to next sample 5 Proceed to next sample

NOTE: Double and triple c_re tube procedures

are similar to the above except that the cap

of the lower tube must be removed to mate

the lower tube to the upper tube. The caps are

_ replaced when the tubes are disassembled. The

double core requires an additional 2 minutes

and the triple an add|tional 4 minutes.
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MISSION: APOLLO15 DATE:June 28, 1971
EVA: SINGLE SAMPLEDOCUMENTATION

EVA CDR ACTIVITIES u.c _l
LMP ACTIVITIES TIMEI o,rl

-- Describe sample 0 Describe sample & place '
gnomon down-sun with
pointer leg at sample &
color chart at 45° to sun

Take down-sun photo at Take stereo pair X-sun
fli,I/250,II ft at f8,1/250,7 ft

Prepare sample bag (if reqd) Collect sample (tongs)
& report bag number

Add soil to sample (scoop)

if desired. Take X-sun after photo
Seal sample bag and f8,1/250,7 ft
place in collection
bag

Take locator photo using Describe area of sample
prominent feature X-sun
at f8,1/250,15 ft wi%h
focus at 74

NOTE: Locator photo may be Pick up gnomon
taken before sampling

Proceed to next sample Proceed to next sample
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MISSION: APOLLO 15 DATE: June 28, 1971

EVA: COMPREHENSIVE SAMPLF
UNC _N

LMP ACTIVITIES CDR ACTIVITIES _-ITIMEI . .°

Remove rake from pallet Select area for optimum
rock distribution & place

Assemble rake/ext hndl gnomon.

Describe area, relate to

Describe sample area surrounding terrain.

Mark off area to be sampled
Take before photo down-sun

fll,1/250,11ft
Take X-.sunstereo pair
f8,1/250,7 ft

Get sample bag, report Use rake, collect l Kg of
number & hold for CDR rocks 3/8" - l I/2" (approx
to fill one sample bag)

Close sample bag, seal & Get;sample bag, report
stow in collection bag number & hold for LMP

to fill

- Use scoop, collect l kg of
fines (approx one sample 5
bag)

Close sample bag, seal
Take locator photo using & stow in collection bag
prominent features
X-sun f8,1/250,15 ft Take after photo X-sun
Focus 74 f8,1/250,7 ft

m

- Disassemble rake/ext hndl Complete area description

Stow rake on pallet

Tether ext hndl/scoop

_Proceed to next sample lO
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MISSION: APOLLO15 DATE: June 28, 1971

EVA: PHOTOPOLARIMETRICSURVEY(Far & Near)

LMP ACTIVITIES , , CDR ACTIVITIES Q Fo.cr,o_lc _ ----_-_
,TIME, _, ,_ o,
I I M I P R

-- 0 Install polar filter on camera

Assume a position X-sun from
distant feature to be photo-
graphed (approx 12m or more
away)

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

Take 3 photos:
f5.6,1/125,74 ft, Filter L*
f5.6,1/125,74 ft, Filter C
f5.6,1/125,74 ft, Filter R

Report filter positions
Move down-sun _ 20° from

first position
Take 3 photos:

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

Take before photo down-sun Select site for near polar
fli,I/250,II ft series & place gnomon

5 Assume position 7 ft from area

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

** II0 ° phase Filter R, C, L*

Take locator photo using 130° phase Filter L, C, R*
prominent feature
X-sun f8,1/250,15 ft, Focus 74

Get sample bags, report number Collect minimum of 4 rock samples
& hold for CDR. from area in documented sample

bags
Close bags, seal & stow in

collection bags

L=left, C=center, R=right for Retrieve gnomon
filter position which can be
used in any order but must be
reported to MCC

**Can be taken by CDRif required I0 Proceed to next sample
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MISSION: APOLLO 15 DATE: June 28, 1971
EVA: RADIAL SAMPLING

_UNC ION

LMP ACTIVITIES JTIMEJ CDR ACTIVITIES t-.. _-D.

--Describe area to be sampled 0 Select ,_ lOm crater on smooth
radially surface & place gnomon

Take partial pan from opposite
sides of crater

Get sample bags, report numbers Select soil/rock samples (on a
& hold for CDRto fill ray if possible):

l - one crater dia from rim
l -I/2 crater dia from rim

--Close bags, real & stow I -on rim
in collection bags "l - center of crater (if poss)

I - I/2 crater dia from rim

I - one crater dia from rim

Retrieve gnomon

-Proceed to next sample 0 Proceed to next sample
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MISSION: APOLLO15 DATE: June 28, 1971
EVA: SMALL.TRENCHSAMPLE(EXPLORATORY)

Q Ft_, T_ON

LMP ACTIVITIES CDR ACTIVITIES c _T
p R

-- Take locator photo using 0 Select area to be sampled &
prominent feature place gnomon
X-sun f8,1/250,15 ft, FOCUS74

Use scoop, dig trench 3-_8 inches
deep I0 ° off sunline

Take after photo down-sun Take after photos, stereo
fli,I/250,II ft pair X-sun f8,1/250,7 ft

If samples taken, using scoop If samples taken, get sample
collect soil samples from bags, report number & hold
inside trench and surface for LMP to fill

Close bags, seal & stow in
collection bag

Retrieve gnomon

Proceed to next sample 5 Proceed to next sample
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MISSION: APOLLO15 DATE: June 28, 1971
EVA: SOIL MECHANICSI'REN('II

E _UNC r_ON

LMP ACTIVITIES CDR ACTIVITIES oc-C'_c
ITIMEI ." Mp D.

-- 0 Select area to be sampled &
place gnomon

Describe area

Take before photo down-sun Take stereo pair X-sun
fll,l/250,11 ft f8,1/250,7 ft

Using scoop, dig trench _ 8 inches Continue area description
wide, _ 12 inches deep, lO° off
sunline, soil excavated
down-sun

Describe trench condition while
being dug

Take after stereo pair down-sun Take ai;terstereo pair X-sun
fli,I/250,7 ft showing f8,1/250,7 ft (same position
sunlit wall as before stereo pair)

Take after stereo pair X-sun Take after stereo pair up-sun
f8,1/250,7 ft from side f5.6,'I/250,7ft showing
opposite CDR's before shots shadowed wall

5

Stand in excavated soil pile
to leave footprint, photo
X-sun f8,1/250,5 ft

Using scoop take following samples: Get SESC, open & hold for
Soil, bottom of trench for SESC LMP - Remove seal protectors

(3/4 full) Close SESC, seal & stow in
collection bag

Soil sample - bottom of trench
Soil sample - side of trench (one Get sample bags report numbers

minimum but one for each strata) & hold for LMP to fill
" Soil sample - top of trench

- Close bags, seal & stow
in collection bag

Retrieve gnomon

I0
- Proceed to next sample Proceed to next sample
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MISSION: APOLLO15 DATE: June 28, 1971
EVA: PENETROMETERTEST

FUN(?iON
LMP ACTIVITIES , CDR ACTIVITIES c "-c-'-'_TIME, , _ o

I . _ P J R

--Unstow penetrometer from 0 Select area for penetrometer
pallet, attach to ext hndl test & place gnomon

Attach cone or plate to
penetrometer

Index penetrometerdrum to
next position

!

- Move reference plane to the
tip (fully extended) position

--Position penetrometer vertically Take locator photo using
on surface prominent feature

Press tip into surface with X-sun f 8, 1/250, 15 ft, FOCUS 74
downward force on ext hndl
(If cone penetration, attempt
l inch per sec penetration rate)

Take after stereo pair X-sun
Withdraw penetrometer from surface f 8, 1/250, 7 ft when penetro-

& move reference plane full up meter removed

Restow penetrometer on pallet Retrieve gnomon

-Proceed to next sample 5 Proceed to next sample
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3.3 PHOTOGRAPHYDATA

Figure 3.3-I summarizes the various kinds of photographic
routines the crew goes through in the course of their lunar
surface operations, The illustrations are taken from the
crew's cuff checklist.

The photographictechniquesutilized for documentedsamples
and for documentingcore tube samples is very similar to
those used in Apollo 14. That is, for a documentedsample,
the CDR takes a cross-sunstereo pair from 7 feet before
samplingwhile the LMP takes a down-sun photo from II feet.
The CDR then takes an after photo cross-sunfrom 7 feet and
the LMP takes a cross-sunlocation photo from 15 feet using
a prominentgeologicalfeature. To documenta core tube
sample,the CDR "takesa stereo pair cross-sunwith core tube
in contactwith the surface, before driving. The CDR then
takes a single cross-sunlocatorphoto with core tube fully
inserted. After removalof the core tube, the CDR usually
takes a photographcross-sunof the hole left in the surface.
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ALSEPPHOTOSTAKENAT(f:If;II2PO) 6+18 Drop off LMP (LH vicinity)PANORAMAS

STEREO _3TEREO (lO MM CAMERA) (_ive LR._V_50ft from LMP

(_) .._(_ j_ g.f-_-HI_'_=""" , LRV PHOTOS

s,o,_c--@ /_

"_ (._;__._ (f8, 1/250,24FPS)_
¢_ _ (_) - (_) Camsti 11; (_)- (_) Pan

(_-_ 9 5+10 Drop off LMP (LM vicinity)

ftfrom,,P

--@20_.3_20o_ l PHOTO .-. ,

// . .

3 PHOTOS 3 ipHOTOS
3 PHOTOS EACH HARD _ "_

S;IIO/P2 0__ v'LMPNEAR-FIELD POLARIMETRIC DISTANT POLARIMETRIC (f8 5

PHOTO SURVEY PHOTO SURVEY (_)-(_)Pan Camera

Figure 3.3-] Lunar Surface Photography Data



Sec. 3.4 ALSEP DEPLOYMENTAND EQUIPMENT DATA

The ALSEP deployment site is selected in a location not less
than I00 meters due West of the LM such that he 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-I. Included also in this figure is
an ALSEP layout which depicts the relative positions of the
experiments with respect to C/S after deployment is complete.
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I. CENTRALSTATION (C/S) The Central Station is deployed ALS[PARRAYA'214LAYO_T
West of the RTG, teveled within S° FORANORTHEASTLAROINGSITE LU,*_ARSURFACEMAGNET0_iE1ER(LSM)

of vertical using bubble level and The LSM is deployed approximately
aligned within +_5° of East-West 14 a,_rs WNWof C/S and aligned

,_ rose on the C/S. Uhen sunshield the sun-shadow device provided. Theis deployed the sides face East, _:PROBE_ CClG_

__ r\ _ _ _--F _ _ crew_lanwill report final alignment

West and South ]6 _:_ to _ithin +I° by reading the shadow-

The ALSEP Antenna is attached to _-_ graph. The-LSM is leveled within
C/S and must be leveled to within +g° of vertical using the bubble
0.5° of vertical using the bubble l--evel.
level and aligned within +0.5° of
the sun line as detenmine_ by the
sun shadow reference line. The

cre_n then sets the Azimuth and Lsu so,

Elevation dials to the predeter- _°nl '_ Nmined settings in his cuff check- __ -- Nlist.

_sE _ w-_LE

_... _, _,_,._,_ _r s

2. RADIOISOTOPE THERfIOELECTRICGENEPJ_TOR(RTG) 4. SuPRATNERt_ALION DETECTOR EXPERIMENT (SIDE) 7. HEAT FLOL_EXPERII4EriT(HPE)
--_ The RTG _s located appi_xi,,-v3te_y The SIDE ineor_rw)rate_a cold cathode Ion The.HFE is deployed R tn I0 mptprs

3 to'-3_.5meters away from and gage (CCIG). These experiments are de- North of C/S, aligned within +5° of

within Ü�P�EastOF C/S' The ITI"G ,-_t_ 'i__. _! ! pl°yed appr°ximately 1S meters NE °f C/S _ the plane Of the eCliptIC using the

should I_eapproximately level and with the SIDE on a ground screen. The _HT as a gnon_n and leveled withinnot located in a depression as a SIDE is leveled within S° of vertical and using a bubble level. The HFE

maximum view of space is required _ "I aligned with arrow Eastt to within +5° of probes are deployed 5 to 6 meters
for heat radiation. , _ the sun line using the UHT as a gno_on, from the electronics package and a

• The CCIG is deployed such that the aper- minimum of 12 meters from the RTG.

The astronaut will read the short- , _-

ing switch ammeter, connect it to _,-a_ _ tore faces North. ThetheALsDHFEprObewithinhOleS15° ofareverticaldrilledandWith

C/S and actuate the switch at the .,_i-_.tl. _:;_ should be located 60 meters fromproper time. _ fresh Craters and at least 5 dia-

_ meters away from boulders greaterthan 2/3 meter across at the sur-
face.

3. PASSIVE SEIS;iICEXPERIII[_fT(PSE) 5. SOLAR llIHDSPECTROI.IETER(SWS) 8. LASER RAUGING RETRO-REFLECTOR (LRRR)

The PSE is deployed approximately The SWS is deployed approxinBtely 4 meters The Apollo 15 LRRR is an array of
g n_e_s _/estof C/S on a stool flort_f C/S and oriented so that the 300 quartz crystals arranged to re-
designed to provide good mechani- lowered side points Horth. The SWS is fleet lasar beams aimed From earth.

cal contact and thermal insulation _ oriented with arrow pointing to EAST and The LRRR will be deployed by the

with the lunar surface. The PSE leveled within 5° of horizontal about the astronaut at a distance greatermust be out of the field-of-view _ U-S axis. The SWS is aligned such that than 8 meters due Uest of C/S,

of the C/S radiator (North) and gno_)n shadow is parallel to the sunshield_ _,DI_-. leveled within 5° using a bubble
leveled within 5° of vertical on | / _ level and aligned within +3° usingthe bubble level. Initial align- [f_''_, _the sun compass provided.-'[hement is within +20° of West before

r_:?_ _ _quartz crystal array is inclined
r_noving PSE girdle. Fine align- . toapresetan ,eoF with

ment is reported within +5° using \_/ "_,> the horizontal.

the compass rose after the thermal
shroud deplo}nnent.

FIGURE 3.4-I APOLLO LUNAR SURFACE EXPERI_;ENTSDATA



3.5 GEOLOGYEQUIPMENTAND DATA

The illustration in Figure 3.5-I summarizes the lunar
surface geology equipment and traverse support equip-
ment 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 3.5-2, 3.5-3, and 3.5-4 provide a pictorial
sequence for Lunar Surface Geology Equipment and
Sample Management for EVA's I, 2 & 3. These dia-
grams provide a means for tracking the movement of
the various iter_ of equipment utilized on the lunar
surface, including equipment transfers from and to
the Ascent Stage.
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Special Environmental Sample Container ,:_ Gnomon

(_ Core tubes (ex. Upper tube -#03, Lower tube -#I0) _ Organic Control Sample

(_ Core tube cap assy (w/3 caps) /I

(_) Core tube tool assy _I_ Hammer

®®C:L®®,r.9 ,,.
- Set of 6 core stems "_ iu

! Extension Handle
(E_" i I

cap assy
Core s_em

(2_- Handle/Scoop Assy
Extension

_ - 20-Documented Sample Bag Dispenser

Lunar surface rake

MAG LMP

IHawl_. _ - LMP 7Omm camera w/magPenetrometer

oo _ Penetrometer (Data recording section only) F-_"-J CDR70mmcamera w/mag

[_ Large Samples _ - 500mmLens Camera w/mag

[_ Small Samples _ 70mz_ Magazine w/HBW filnl

- Apollo Lunar Surface Drill IHCmEX} 70mmMagazine w/IICEX film

I

[_i 16n_nNagazine w/CEX filnl
Dust brush

Crew cuff checklist _ LCRU Battery

Lunar surface maps (EVA specified) LCRU Battery (used)

LRV mapholder

LRV checklist
Table 3.5-I LEGE_IDFOR

Buddy Secondary life Support System



FIGURE3.5-Za EVA-! PRE-GEOLOGY TRAVERSE

(MESA AND ETB TRANSFERS TO LRV)

.--..ITOA,/SONEVA-11
A _

TO LRV_ ]_

.v,, ro
USED i,--MESA" " TABLE
EVA-1 -_ - PALLET 2 SRC #1--_ .... ,.,.-TO

TO LRV . ;A SRC #2 LRV

EVA-1 " _6CAM STAFf -l.- LRVPALLET 1

USED ..,_

EVA-Z TCU

;A TLL PALLET
-J TO

BAGS1ISAMPLE/ _" N_] __ _._TR,,__- LRV

_% ,,,__,VT___o_,,vc,_., '""
TO ETB TO LRV TO SURFACE

(END EVA-I)

I ETB EVA-1 TRANSFER
4 FROM ASCENT STAGE

_ _ ..........
TO LMP-.,_-__

TO 4-- I I
LRV _ _ , II
CDR_S _cExl_¢lXl I t
SEAT j_] ITe]6-1 I ' , ,

BA.G......_...J-' i I
' ' 'i 'i' t v
[:) TO TO

!6 CDR TO LRV LMP'S
CAM, 70 CONSOLE SEAT

CAM, BACK
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FIGURE3.5-Zb EVA-1 PRE-GEOLOGY TRAVERSE

(MESA TABLE LOADING AND TRANSFER TO LRV)

---'LMESA TABLEJ

_>__ /
MESA .... _ .... ",,ILRV

.... HTC

Qi li
I

f' I TOTO
LMP L "_LRV

PLSS HTC
(SCB #2)
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-,- $68t

PLSS I{S_}
: ::...:"ii:

L_ .-_ -" = MESAMESA -- *

! I I_l T_' ;I 7 I R p,J.I,M,L__ c=OM MrSA _ _ g.-_

"_ "_-- ''' r _ "

,
//---- -- -- + -- __ J _lt al I FROM

"T -- _ _ _ TRIPOD

I _ "_" _ L_
I FROM BII ._ ®_ _ i

FIGURE 3.5-2c EVA-I PRE-GEOLOGY TRAVERSE
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IF ANY UNUSE[)

FIGURE 3.5-2e EVA-1 ARRIVAL BACKAT LM- POST ALSEP



FIGURE3.5-Zf EVA-! LRVTRANSFERSTO MESAAND LM

•-*'--_ M ESA TABLE

5RC" I

TO Lid _'_" FROM

V|A LJEC "ll" i -- ,11 .... LRVHT¢

ORn SAMPLE

5C! 3

BY _.MP LRVPALLET

TO LM FROM

MTC
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FIGURE3.5-Zg EVA-I ON LMP INGRESS
(EI'B TRANSFER TO LM)

FROM
..... MESA

FROM
.... CDR

FROM
TO _ .... LMP
L.M ,,e- ....
VIA LEC

FROM

.... SEAT BAG

_ __---_"
I I
I I
I I

FROM FROM
CDR 16
SEAT CAM
BAG
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PLSS
CDR

HTC (_) PALLET G _

{FROMLMP) SAFETY _ =_

FIGURE3.5-2h EVA-1ON LMP INGRESS



FIGURE3.5-3a EVA-2 PRE-GEOLOGY TRAVERSE

(MESA AND ETB TRANSFF.RS TO LRV)

I TOA/S ON EVA'2 ]

I

I
|
I

k

PALLET 2 'SRC t_2

TO
MESA 4- .........
TABLE

I I
! t
I i

TO L_CRU TO LY FOOTPAD

ETB EVA-2 TRANSFER |
FROM ASCENT STAGE: J

TO CDR _ .__

_DRIS

3AG , ,

TO TO TO
16 ' LLCAM. LRV
CAM,

2O0



FIGURE3.5-3b EVA-2 PRE-GEOLOGY TRAVERSE

(MESA TABLE LOADING AND TRANSFER TO LRV)

I MESA TABLE

f SRC 2
SCB5 _LL TO/Isc

.... HTC

TO
-D,.--LRV

HTC
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FIGURE 3.5-3d EVA-2 ARRIVAL BACK AT LM



FIGURE3.5-3e EVA-2 ON ARRIVAL BACK AT LM

(LRV TRANSFERS TO MESA AND LM)

SRC 2

SCB 5

VLA LEE_ -- - -- _ ...... LRV HTC

SA,PLE]
___J

TO L_ ,,11. FROM...... LRV
BY LMP PALLET

SCB 2L_ t

TO LM _ FROkl
BY EDR "11" ..... - LRV HTC
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FIGURE3.5-3f EVA-2 'ON LMP INGRESS

(ETB TRANSFER TO LM)

.... -_1 FROMCOR'S

TO LM _ .... BAG

I
I

I I _ LRV
I I
L I
I i
I FROM 16CAM
I

FROM LL CAM
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FIGURE3.5-4a EVA-3 PRE-GEOLOGY TRAVERSE

(MESA AND ETB TRANSFERS TO LRV)

__.

......... _'b-L.RV
PALLET

(-I-y FOOTPAD).... '-_TO LCRU

..,_._ ETB EVA-3 TRANSFER L---
FROMASCENT STAGE J-J

LRV I
CDR'S_,.._...L-L_J-_---- J I !
SEAT l 1

I II

LLCAM TO
IE,

CAM
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I SCB
I

I
I
f C_R PLSS
I

itlt " : .,.-_m

SAFETY

_ _ Lff_iE

" I I

, , ! ..... _°'1
gu

'_.' FsW,,,r

, ,I L.... J .....

I TCIIM_"I ' ' _.... UTVCAM[

I ETB

I I i I
L ........ J

I I

I t
I LMP I

/L PLSS

II FROM{ -_ _FROM IIHTC u . R_ _" SCB 7

L ._. .......
I
I
I

4- I

FIGURE 3.5-4b EVA-3 PRE-GEOLOGYTRAVERSE





FIGURE3.5-4d EVA-3 ON ARRIVAL BACK AT LM

(LRV TRANSFER TO MESA AND LM)

-----[ MESA TABLE]

BY CDR _ .......... L_VMTC

SCB 7

TO LM -,4- .......... LRV
BY LMP HTC

SCB 8

SAMPLEBAGRETURN t_ -
TO LM ...... _ FROM

VIA LEC ..... PALLET

ETB

70 FROMTO L Mqm------ _ --V,A ....... FROM
•= - SCB 7

I = I
I _ i

FROM FFE)M
CDR I_RV
LRV
SEAT
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3.6 EVATRAVERSES

3.6.1 Traverse Assumptions and Ground Rules

The assumptions used in planning the Apollo 15 LRV traverses at

the Hadley-Apennine "lunar landing site are summarized in this section.

EVA Periods

Three EVAperiods of 7, 7, and 6 hours duration respectively are

planned for the Apollo 15 mission. These EVA periods result from

considerationof crew wgrk/restcycles and the capabilityof the -7

portable life support system (PLSS). The first EVA is scheduledto

begin approximately"i5hours after lunar landing. The second and third

EVA periodsare scheduledto begin approximately37 and 57 I/2 hours

after touchdown,respectively.

Crew MetabolicRates

Effectivemetabolicrates for the crewmenduring three basic

types of lunar surface activitiesare estimatedfor determiningthe

rate at which the PLSS consumablesare used during the EVA's. These

metabolicrates are estimatedto be as follows:

Activitx_ MetabolicRate (Qmet)

LRV Riding 600 BTU/hour

Normal Working 950 BTU/hour

ContingencyWalking 1440 BTU/hour (1200 BTU/hr +
@ 3.3 km/hour 20% uncertainty)

-7 PLSS Consumables

The consumablesperformanceof the -7 PLSS is based on the expected

quantity of each consumablecharged/loaded,with the appropriateunusable

quantitysubtracted. The usable quantity of each consumablehas also

allowed a 30-minutereserveto remainin the PLSS at the end of each EVA.

Assumed-7 PLSS consumablequantitiesare as follows:

217



Bat

The -7 PLSS battery capability is independent of the crewman

metabolic rate, and is estimated to be"

Battery rating 23.1 amp-hours
Pre-EVA checkout usage .-I.I amp-hours
Remaining capability 22.0 amp-hours

PLSS electrical load during EVA is 2.6 amperes, with an additional

0.243 ampere telemetry uncertainty. Hence, the battery provides

approximately 7 hours of EVA capability with the 30-minute reserve.

The primary oxygen system of the -7 PLSS provides the following

usable quantity of oxygen for use during an EVA.

Charge weight @ 1420 psia 1.804 Ibs
Penalties & residuals -0.354 Ibs

Usable 02 1.450 Ibs
30 minutes 02 reserve -0.102 Ibs
Available 02 for EVA 1.348 Ibs

The available 02 is consumed at the rate of;

W02"= 1.65 x I0 -4 (Qmet) + Wlk, Ibs/hr

leak rates from the EMU (Wlk) have been assumed constantOxygen throughout

each EVA as follows:

EVA Wlk, I bs/h,r

1 0.01

2 0.02

3 0.03

Feedwater

The -7 PLSS feedwater cooling capability is based on use of both

the main tank and auxiliary tank cluantities.
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Total Loading 11.90 Ibs
Losses -1.04 Ibs
Usable feedwater 10.86 Ibs

The 30-minute feedwater reserve is provided by the quantity

remaining in the slave to the sublimator after the reservoir (tank)

has been depleted (warning tone activated). The 10.86 pounds of

feedwater, at 1038 BTU per pound heat of vaporization, provides

11,272 BTU cooling capacity.

The PLSS cooling capacity is used at the rate;

et=1.24Qmet+149BTU/hr+ehl'BTU/hr

The EMU heat leak (Qhl) for the Apollo 15
mission is estimatedto be:

EVA iihl (BTU/hr)

1 -40

2 +230

3 +250

These heat leaks are estimated using the average sun elevation angle

during each EVAperiod and the terrain effects. Dust effects on the

thermal performance are included for the second and third EVA's.

Lithium Hydroxide

The -7 PLSS lithium hydroxide consumption rate, although a function

of the crewman's metabolic rate, has been found to be far in excess of

that required for the planned 7 hour EVA's and is therefore not a con-

straint in the traverse planning.

LRV Speeds/Traverse Distances

It has been assumed that the LRV can maintain 8 kilometers per

hour average speed over the Hadley-Apennine terrain for the nominal

traverse. For emergency return to the LM, the requirement at the most

distant station is 8.4 km/hr..
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The distance traveled is assumed to be the measured distance from

the traverse route on the Hadley-Apennine area map, multiplied by a

Ioi factor to account for slopes and wander.

Traverse Constraints

The maximumradius of operation from the LM with the LRV shall not

exceed the ride-back range of the BSLSS, or the walk-back capability of

the crew with a properly functioning PLSS.

BSLSSTime Limit

Travel time on the BSLSS is 0.95 hour, resulting from the 1.25 hours

OPS duration (3.8 #/hr flow rate), less the 5 minutes required for

connecting the transport water buddy hose, and the 13 minutes required

for LM ingress.

Walk-Back Limit

Failure of the LRV during a traverse requires that the crew have

the capability to walk back to the LM and ingress. This walk-back

capability limit is defined by the PLSS consumables remaining at the

time of LRV failure, and the walk-back speed (assumed to be 3.3 km/hr).

The traverse is designed so as to retain this walk-back capability

throughout. The additional time available in excess of the walk-back

requirement varies during the traverse; no specific time requirements

have been allocated for packing samples and equipment to be carried back

or for close-out at the LM.

3.6.2 Traverse Maps and Station Tasks

The Apollo 15 Hadley Apennine Landing area is shown in Fig-
ure 3.6-I and the LRV traverses from the LM landing site are displayed
in Figure 3.6-2. Figure 3.6-3 shows the Hadley Apennine landing area
with the prominent features named for descriptive purposes. Figure 3.6-4
is a profile view of the primary Apollo 15 landing site as it should ap-
pear to the crewman as he stands in the docking tunnel during the SEVA.
Tables 3.6-I, 3.6-2 and 3.6-3 contain the station tasks and traverse times
for EVA I, 2, and 3 respectively while Table 3.6-4 is a summary timetable
for the geology stations and traverses between stations.
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HADI.FY APENNINE ,_"

LRV TRAVERSES

Figure 3.6-2 LRV Traverses EVA-I,2,3 (SUMMARY)
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_ASA-S-71-2257-V_JL_I_ _,_i_I |
:_' HADLEY- APENNINE

Figure 3.6-3 HadleyApennine Features& Names

225



I VIEW FROM LM HATCH OPENING
HA(_IFY RIEIf

I

I II I

Figure 3.6-4



HADLEY-APENNINE LANDING SITE
APOLLO I5-H2,SO0 AND 1:25_000

GEOLOGIC MAP EXPLANATION

MAIN SEQUENCE ADDITIONAL MATERIALS AGE GEOLOGIC SYMBOLS (WHITE)

CRATERS GEOLOGIC CONTACT; DASHED WHERE INDEFINITE
DOTTED WHERE BURIED OR HIDDEN

_HALO SECONDARY CRATER MATERIALS ;_NORTHCLUSTER f_" Z _ CRATER RIM CREST

NORTH RAY > PARTIALLY MANTLED OR FLOODED CRATER RIM
-- CREST

(J SCARP; GEOLOGIC CONTACT WHEN SOLID; DASHED
TALUS (HADLEY RILLE) __..IL.i ..]L_ .T.. WHERE INFERRED; DOTTED WHERE HIDDEN_

(_ _ BARBS POINT DOWNSLOPE

_ I_",_"_LiJZ _Y - v TOP OF SHARP SCARP

L_j_-r --F --r- "T- --_-r- EDGE OF RILLE OR RILLE-LIKE DEPRESSION
MARE MATERIALS I-- LINEAMENTS

DARK FRONT, I THE PLAINSr_3 I CHAIN CRATERS

l CRATER RIMMATERIALS

(/ e_ ELONGATED OR _RREGULAR CRATERS
>E:

NORTH ST. GEORGE RIM _ X BLOCKS
COMPLEX

1 UPLAND UNITS TRAVERSE SYMBOLS (BLACK)
I FRONT (breccio) NOMINAL LRV TRAVERSE
I

CONTINGENCY WALKING TRAVERSE

Z LM ,.,¢/TE _) NOMINAL LM SITE<
8o SPECIFIED LRV STATION POINTS

0El Do SPECIFIED WALKING STATION POINTS
:_ 8eT SUGGESTED LRV STATION POINTS IN AREA STOP
LL] SUGGESTED WALKING STATION POINTS IN AREA
0:: De(3- STOP

SUPPLEMENTAL SAMPLE STOP

• cp2 LRV CHECK POINT

0

1:25.0OO TOPOGRAPHIC MAPS ONLYI COMPASS
0% < ROSE ON LRV STATION POINTS ORIENTED TO

18 NORTH

AZIMUTH (O26 °) AND DISTANCE (I.8km) BETWEEN
026 o

• STATIONS; TWO AZIMUTHS GIVEN ON CURVINGI L8 2
TRAVERSE SEGMENTS_ UNCORRECTE[) DISTANCES

[] BEARING (124°) AND RANGE (LGkm) SHORTESTU,S.GS.t Center of As_rogeology / • DISTANCE BACK TO LM FROM STATION POINTS

Figure 3.6-5 1:25,000 & 1:12,500 Geologic Map Explanation



JULY1971 1:25.000 \ CONTOURINTERVAL10 METE_-
LM SITE _ N

)

I

KIMBAL

\\,

Figure 3.6-6a EVA-I 1:25,000 Contour Map

HADLEYRIffLE
EVA-I
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Table 3.6-I

EVA I - LRV EXPLORATIONTRAVERSE

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

LM - 1:25 SMOOTHMARE SEE LUNARSURFACEPROCEDURES
DOCUMENT

TPJ_VEL 1:25 0:17 ACROSS TYPICAL SMOOTH MARE FILL OBSERVE AND DESCRIBE TRAVERSE OVER
TOWARD RIM OF HADLEY RILLE SMOOTH MARE FILL MATERIAL

DESCRIBE SURFACE FEATURES AND BLOCK
DISTRIBUTION

NUIt _NY ultrtKLl_t3 _tlWtLl_

MAREAND RILLE RIM MATERIAL

CHECK POINT 1:42 0:02 NEAR CANYON CRATER

TRAVEL 1:44 0:07 AROUNDELBOWCRATER OBSERVELOWSCARPAROUNDELBOW
CRATER

OBSERVEANY DIFFERENCESBETWEEN
RILLE RIM MATERIALAND MARE
MATERIAL

OBSERVEDISTRIBUTION OF EJECTA
AROUNDELBOWCRATER

1 1:51 0:15 NEAR SOUTHERN PART OF ELBOW RADIAL SAMPLING OF ELBOW CRATER
CRATER EJECTA BLANKET PAN

TRAVEL 2:06 0:08 TO APENNINE FRONT SLOPE NORTH LOOK FOR CHANGES IN LITHOLOGY OR
OF ST. GEORGE CRATER GROUND TEXTURE AS INDICATIONSOF

BASE OF FRONT
COMPARE MARE AND RILLE RIM MATERIAL
TO APENNINE FRONT

OBSERVE CHARACTER AND DISTRIBUTION
OF ST. GEORGE EJECTA BLANKET



EVA I - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED

STATION/ TIME AT SEGMENT GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES
ACTIVITY START

2 2:14 0:45 NEARBASEOF APENNINEFRONT RADIAL SAMPLEOF ST, GEORGECRATER
NORTHOF ST. GEORGECRATER AS SLOPEPERMITS

COMPREHENSIVESAMPLEAREAAT
APENNINEFRONT

DOUBLECORETUBE
500-mm LENS CAMERAPHOTOGRAPHY- BLOCKS

ON ST. GEORGERIM AND HADLEYRILLE
STEREOPAN FROMHIGH POINT - I00 m

BASEALONGFRONT
FILL SESCAT APENNINEFRONT

<_ PENETROMETER

TRAVEL 2:59 0:09 ACROSSBASEOF APENNINEFRONT OBSERVEAPENNINEMATERIALAND
TO EDGEOF POSSIBLE DEBRIS RELATIONTO MARESURFACE
FLOW

3 3:08 0:14 AT BASEOF APENNINEFRONT EXAMINEFLOWAND COMPARETO MAREAND
ADJACENTTO POSSIBLE DEBRIS FRONT
FLOW DOCUMENTEDSAMPLESOF APENNINE

FRONTAND 'FLOW' MATERIAL
OBSERVEAND DESCRIBEVERTICAL AND

LATERALCHANGESIN APENNINE
FRONT; COMPARETO PREVIOUSSTOP

PAN
OBSERVECHARACTERISTICSOF EVA II

ROUTE



EVA I - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED

STATION/ TIME AT SEGMENT GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES
ACTIVITY START TIME

TRAVEL 3:22 0:28 FROMBASEOF APENN!NEFRONT OBSERVECHARACTERISTICSAND EXTENT
ACROSSMARETO LM OF POSSIBLE DEBRIS FLOW

OBSERVEAREATO BE TRAVERSEDON
EVA II

COMPAREMAREMATERIALTO APENNINE
FRONTANDRiLLE RiH

OBSERVEPOSSIBLE PJ_YMATERIAL

LM 3:50 3:10 SMOOTHMARE ALSEP DEPLOYMENT
EVA CLOSEOUT



"r_

ure 3.6-7a EVA-2 1:25000 Contour
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Table 3.6-2

EVA II - LRV EXPLORATIONTRAVERSE

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES

LM - 0:49 SMOOTHMARE EGRESSLM, PREPAREFORTRAVERSE

TRAVEL 0:49 0:Ii SOUTHALONGSMOOTHMARETOWARD OBSERVESMOOTHMARECHARACTERISTICS
SECONDARYCRATERCLUSTER OBSERVESECONDARYCRATERCLUSTER

CHARACTERISTICS
PHOTOGRAPHYAS APPROPRIATE

CHECKPOINT i:00 0:02

TRAVEL 1:02 0:15 SOUTHALONGSMOOTHMAREON SAMEAS ABOVE
WESTSIDE OF SECONDARYCRATER
CLUSTERTO STATION 4

4 1:17 0:20 SECONDARYCRATERCLUSTER: SOUTH SOIL/RAKE SAMPLE
OF DUNECRATER DOCUMENTEDSAMPLING

PAN
500-mm LENS CAMERAPHOTOGRAPHYOF

APENNINEFRONT
EXPLORATORYTRENCH
POSSIBLE CORETUBETHROUGHSECOND-

ARY EJECTA
OBSERVECRATERINTERIORAND EJECTA
SAMPLETYPICAL AND EXOTIC ROCK

TYPES
COMPARESECONDARYCRATERMATERIAL

TO OTHERTERRAINGEOLOGICUNITS



EVA II - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED

STATION/ TIME AT SEGMENT GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES
ACTIVITY START TIME

TRAVEL 1:37 0:10 SOUTHALONGSMOOTHMARESWOF OBSERVESMOOTHMARECHARACTERISTICS
SECONDARYCRATERCLUSTERTO OBSERVESECONDARYCRATERCLUSTER
BASEOF APENNINEFRONT CHARACTERISTICSAND CRATERFORMS

PHOTOGRAPHYAS APPROPRIATE

CHECKPOINT 1:47 0:04

TRAVEL 1:51 0:I0 EASTALONGAPENNINEFRONT TRAVERSEALONGAPENNINEFRONT;
DETERMINEPOSITION OF BASE OFo
FRONTAND SEARCHFOR OPTIMUM
SAMPLINGAREASFOR STOPSON
RETURNLEG OF TRAVERSE

PHOTOGRAPHYAS APPROPRIATE
OBSERVEPOSSIBLE DEBRIS FLOWS,

_N_J I I _ C M_XlC_CMT A_I_ I NNVuu_NSLvPL
FOR SOURCE

CHECKPOINT 2:01 0:04

TRAVEL 2:05 0:05 EASTALONGAPENNINEFRONT SAMEAS ABOVE

CHECKPOINT 2:10 0:04

TRAVEL 2:14 0:!2 ALONGAPENNINEFRONTTO AREA SAMEAS ABOVE
STOP5



EVA II - LRV EXPLORATIONTRAVERSE (CONT)

ELAPSED
STATION/ TIME AT SEGMENT GEOLOGICALFEATHRES OBSERVATIONSAND ACTIVITIES
ACTIVITY START TIME

AREASTOP5 2:26 0:53 AT BASEOF APENNINEFRONTNEAR DOCUMENTEDSAMPLESFROMUPSLOPE
RIM OF FRONTCRATER SIDE OF FRONTCRATERIN APENNINE

FRONT
DOCUMENTEDSAMPLESFROMNORTHERN

RIM OF FRONTCRATER;PARTICULARLY
AT SHARP80-m CRATERON RIM

,,:, STEREOPAN; 100-m SEPARATIONALONG
APENNINEFRONT

EXPLORATORYTRENCHUPSLOPEOF
FRONTCRATER

500-mm LENS CAMERAPHOTOGRAPHYOF
TARGETSOF OPPORTUNITY

70-mm CAMERASTEREOPAIRS UPSLOPE
AT TARGETSOF OPPORTUNITY

TRAVEL 3:19 0:14 ALONGBASEOF APENNINEFRONT OBSERVELATERALVARIATIONS IN
TO VICINITY OF SIOP 6 MATERIALAND SURFACETEXTURES

SEARCHFORBLOCKYAREASALONG
APENNINEFRONTWHICHARE SUITABLE
FORSAMPLING (CRATERS,ETC.)

PHOTOGRAPHYAS APPROPRIATE



EVA II - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

6 3:33 0:40 ALONGBASEOF APENNINEFRONTON STOPSSHOULDINCLUDETHE FOLLOWING
SLOPE IN INTERCRATERAREASOR ACTIVITIES WHICHSHOULDBE
ON CRATERRIMS; CHOSENAT MODIFIEDACCORDINGTO THE LOCAL
CREW'SDISCRETIONBASEDON GEOLOGY:
PREVIOUSOBSERVATIONS

DESCRIPTIONOF APENNINEFRONT
IN SN4PLINGAREA

COMPARISONOF APENNINEFRONT
AND MATERIALTO OTHER
SURFACEUNITS

DOCUMENTEDSAMPLESOF APENNINE
FRONTMATERIAL

PAN
EXPLORATORYTRENCH
POSSIBLE CORETUBE
_NN m I _fl_ PA _ _ DUNT_ AOUV_w-,,,m LL,_ _nMLR....... _R.....

OF BLOCKS, OUTCROPS,ETC.
70-mm CAMERASTEREOPAIRS UPSLOPE

AT TARGETSOF OPPORTUNITY

TRAVEL 4:13 0:08 ALONGBASEOF APENNINEFRONT USE TRAVELACTIVITY ABOVE
TO STATION 7

7 4:21 0:40 SAMEAS ABOVE SAMEAS STATION 6 ACTIVITY

AT THE LAST APENNINEFRONT
STOP; BASEDON PREVIOUS
OBSERVATIONSALONGFRONT,
CREWUSES DISCRETIONTO
COMPLETESAMPLING



EVA II - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES

TRAVEL 5:01 0:26 FROMBASEOF APENNINEFRONTALONG OBSERVESECONDARYCRATERDEPOSITS
SOUTHWESTERNEDGEOF SECONDARY AND RELATIONTO OTHERTERRAIN
CRATERCLUSTER OBSERVEEASTERNEDGEOF POSSIBLE

UZDKL3 PLUW PKUI'I _LI_I_LJ_Z rKUI_I

PHOTOGRAPHYAS APPROPRIATE

8 5:27 :45 IN MAREMATERIALNEARARBEIT COMPREHENSIVESAMPLEAREA
CRATER DOUBLECORETUBE

DOCUMENTEDSAMPLINGOF LARGEMARE
CRATER

POSSIBLE FILLET/ROCK SAMPLE
POSSIBLE LARGEANDSMALL

EQUIDIMENSIONALROCKSAMPLES
PAN
TRENCH

POSSIBLE BURIEDROCKSAMPLE
FILL SESC
PENETROMETER

TRAVEL 6:12 0:08 ACROSSSMOOTHMARE COMPAREMAREMATERIALWITH OTHER
TERRAIN

OBSERVEPOSSIBLERAY MATERIAL

LM 6:20 0:40 SMOOTHMARE EVA CLOSEOUT
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Table 3.6-3

EVA III - LRV EXPLORATIONTRAVERSE

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

LM 0:42 SMOOTHMARE EGRESSLM, PREPAREFOR TRAVERSE

TRAVEL 0:42 0:07 ACROSSSMOOTHMAREBETWEENLM COMPARESMOOTHMAREMATERIALTO
AND RIM OF HADLEYRILLE RILLE RIM MATERIAL

SUPPLEMENTARY 0:49 0:05 SMOOTHMAREBETWEENLM AND RIM SOIL/ROCK SAMPLE
"_ SAMPLE OF HADLEYRILLE PAN

STOP

TRAVEL 0:54 0:12 ACROSSSMOOTHMARETO RILLE COMPARESMOOTHMAREMATERIALTO
RIM TURNINGNWAT RILLE RIM RILLE RIM MATERIAL
TO THETERRACE

9 1:06 0:50 AT RIM OF HADLEY RILLE AT OBSERVE AND DESCRIBE RILLE AND FAR
SOUTHERN END OF THE TERRACE WALL

500-mm LENS CAMERA PHOTOGRAPHY
COMPREHENSIVESAMPLE AREA
SINGLE (DOUBLE)CORE TUBE
PAN
DOCUMENTEDSAMPLING OF CRATER AT
EDGE OF RILLE

POSSIBLE PAN ON EDGE OF CRATER
PENETROMETER

TRAVEL 1:56 0:03 ALONGRILLE RIM AT THE CONTINUEDDESCRIPTIONOF RILLE AND
TERRACE RIM MATERIAL

PHOTOGRAPHYAS APPROPRIATE



EVA III - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

10 1:59 0:10 ALONGRILLE RIM AT THE TERRACE 500-mm LENS CAMERAPANORAMIC
PHOTOGRAPHY PROVIDESSTEREO
BASEFORSTATION 9; SAMETARGETS
SHOULDBE PHOTOGRAPHED

DOCUMENTEDSAMPLEFROMCRATERON
RILLE RIM

PAN

TRAVEL 2:09 0:06 ALONGRILLE RIM TO NORTHENDOF CONTINUEDDESCR!PT!ONOF R!LLE AND
THE TERRACE RILLE RIM MATERIAL

PHOTOGRAPHYAS APPROPRIATE

ii 2:15 0:19 AT RIM OF HADLEYRILLE AT NW OBSERVEAND DESCRIBERILLE AND
ENDOF THE TERRACE FAR RiLLE WALL; COMPARETO

PRFVI_IIS OBSERVATINN%
500-mm LENS CAMERAPHOTOGRAPHY
DOCUMENTEDSAMPLESOF RILLE RIM AND

CRATERAT EDGEOF RILLE
PAN
COMPARERILLE RIM MATERIALTO OTHER

TERRAIN

TRAVEL 2:34 0:07 LEAVE RILLE RIM AND TRAVERSE OBSERVECHANGESIN MATERIALBETWEEN
ACROSSMARFTOWARDNORTH RI[LE RIM, MARE_AND N_RTH
COMPLEX COMPLEX



EVA Ill - LRV EXPLORATIO_TRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES

SUPPLEMENTARY 2:4! 0:05 BETWEENR!!_!_FRTH AND NflRTH SOIl/ROCK SAMPLE
SAMPLE COMPLEX PAN

STOP

TRAVEL 2:46 0:]2 BETWEENSUPPLEMENTARYSAMPLE OBSERVECHANGESIN MATERIALBETWEEN
STOPAND CHAIN CRATERIN THE RILLE RIM, MARE,AND NORTH
NORTHCOMPLEX COMPLEX

OBSERVECHARACTERISTICSOF CRATER
CHAIN ORIGINATING IN CHAIN
CRATER

OBSERVEPOSSIBLESECONDARYCRATERS

12 2:58 0:23 SOUTHEASTERNRIM OF CHAIN DOCUMENTEDSAMPLEOF CRATEREJECTA
CRATERIN NORTHCOMPLEXAI DOCUMENTEDSAMPLEOF NORTHCOMPLEX
JUNCTIONOF ELONGATE MATERIAL
DEPRESSION PAN

POSSIBLECORETUBE
DESCRIBEWALLOF CRATERAND RELA-

TION TO ELONGATEDEPRESSION
ATTEMPTTO DETERMINEIF CRATERIS

ENDOGENETICOR IMPACT

TRAVEL 3:21 0:08 IN NORTHCOMPLEXBETWEEN OBSERVEINTERCRATERAREA IN NORTH
CHAIN AND PLUTO,1CRATERS COMPLEXANDCOMPAREEJECTA

BETWEENCRATERS
CONTINUETO COMPARENORTHCOMPLEX

TO OTHERTERRAINTYPES



EVA III - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

AREA 3:29 0:53 MULTIPLEOBJECTIVE STOPAT END THE FOLLOWINGLIST OUTLINESSOMEOF
STOP OF NORTHCOMPLEXSCARP THE MOREIMPORTANTAREASOF
13 BETWEENCHAIN AND PLUTON INTERESTIN THE NORTHCOMPLEX

CRATERS AREA:

ICARUSCRATERON WESTERN

RIM OF PLUTONCRATER
PLUTONCRATER

o EAGLECRESTCRATER
SCARPS

BASEDON THE CHARACTERISTICSAND
ACCESSIBILITY OF EACHOF THESE
POINTS OF INTERESTTHE FOLLOWING
TASKSSHOULDBE COMPLETEDAT
THE DISCRETIONOF THE CREW:

DOCUMENTEDSAMPLING
PAN OR STEREOPAN
POSSIBLECORETUBE
EXPLORATORYTRENCH
SOIL SAMPLE
500-mm LENS CAMERATARGETS

OF OPPORTUNITY
PENETROMETER

TRAVEL 4:22 0:i9 FROMNORTHCOMPLEXiNTO MARE OBSERVEAND DESCRIBEDIFFERENCES
REGIONWITH POSSIBLE IN MATERIALAND SURFACETEXTURES
SECONDARIESFROMRAY BETWEENNORTHCOMPLEXANDMARE

NOTEAMOUNTOF SECONDARYCRATERING
PHOTOGRAPHYAS APPROPRIATE



EVA III - LRV EXPLORATIONTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT

14 4:41 0:20 RING CRATERSOUTHOF NORTH COMPAREBLOCKSAND MAREMATERIAL
COMPLEXIN MARE WITH NORTHCOMPLEX

DOCUMENTEDSAMPLEOF MAREMATERIAL

POSSIBLEFILLET/ROCK SAMPLE
POSSIBLELARGEAND SMALL

EQUIDIMENSIONALROCKSAMPLES
POSSIBLERADIAL SAMPLINGOF

FRESH5-10 m CRATER

PAN
EXPLORATORYTRENCHIN RAY MATERIAL

TRAVEL 5:01 0:14 MAREIN REGIONBETWEENNORTH DESCRIBEDIFFERENCESBETWEENTHIS
COMPLEXAND L_ AREAAND OTHERMAREAREAS

NOTEDISTRIBUTION OF POSSIBLE
SECONDARIES

LM 5:15 0:45 SMOOTHMAREFILL EVA CLOSEOUT
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3.7 Lunar Rover Vehicle

The Apollo 15, J-l, mission is the first to use a vehicle to
transport the crew and equipment on extended geology traverses.
The benefits derived from using the LRV during the geology tra-
verses include:

I) Decreased metabolic rates while driving,
2) Decreased traverse time between geology sites and,
3) Increased communications 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
and checklist used in operating the vehicle on the lunar sur-
face.

3.7.1 Systems

The LRV (see figure 3.7-I) is a four wheel, electrically
powered, crew controlled, vehicle designed to accommodate
two crewmen and stowed ancillary equipment (see figure 3.1-6
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 located between them. The func-
tions of the hand controller are shown in figure 3.7-2. 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 possible 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 3.7-2. For a complete description
of the LRV systems refer to the Lunar Roving Vehicle Operation's
Handbook dated April 19, 1971.

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 pro-
viding 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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WHEEL DECOUPLE AFT STEERING STEERING MAY BE DISABLED:
....... . TOOL DECOU PLE /........

- ''_ _ RING _.... _----_-I ELECTRICALLY BY TURNING

\ , ,_ _\\ ,/ / OFF ONE STEERING SWITCHOR ELECTRO/MECHANICALLY

IL............ __'_'_-, _-' \ --- BY TURNING OFF ONE STEERING

TV/TCU ---- "x CORRESPONDING STEERING

MOUNT---_ _"'_ L I _,_._--_ DECOUPLE RING THE REARBATTERY DUST COVERS NOT SHOWN ................ _,_ STEERING CAN BE MECHANICALLY
BATTERY NO. 2 COVER MUST BE OPENED LCRU "_'_"_..,,,,,,,, u r i RE-ENGAGED USING A TOOL

BY PULLING UP ON INBOARD SIDE TO LATCH MOUNT"_ "_'_ _ Ii STOWED ON THE AFT FRAME.
OPEN AND COVERS ONLY BATTERY NO. 2. _ ...... G '

BATTERY NO. I COVER IS LARGER AND COVERS _ I l_,m._--_.1]-THE SPU AND DCE AS WELL AS BATTERY NO. 1. AFT

BOTH COVERS ARE OPENED AT THE ALSEP SITE I _-- II iISTEERING

ON EVA I TO OBTAIN BATTERY COOL DOWN RATE \NAX-- _ _I_ !__ _,,_OTOR
AND AT LRV FINAL SHUT-DOWN AT THE END OF LCRU_.j_ L_.

EVA'S,,,,,AND,,,. ; MOUNT: ,NBOAROi [1 ___--RECO_,?NGTOOLSTOWAGE

MOUNT _'_,/L"L"L"L"L"L"L"_: "_OU ARD :_ __,I__: TBO ,
: 2 CONTROLLER.ANOBOLO:--L--2..... ELECTRONICS _- -

STEERING
DECOU PLE RING

O_ E
I"J

AND

DISPLAY CONSOLE CONTROLIDISPLAY /r-HAND CONTROLLER
CONSOLE -- ", /

FOOT REST N I • F _1_ ,./'--'-FENDER EXTENSION
(OUTBOARD WING REMOVED)\ _ _I_ _" SHOWN DEPLOYED

..... t---J---J-ll_J--.+qliF.C.-_--_ .... 1-- J qllr -( I-_-_-_t_--'-

............... -\L.LT_#/,.7,,,_/ 1 ..... "T- - .rr SEATS .-/

DAMPERS 14" LOADED [ NOTE: DECOUPLI17" UNLOADED A--'_'ACTION DRIVE I\ /_ \ / I
CAUSESLOSSOF I _ / '_ \'-_l Il
WHEEL_OBOMETERI -DOSTFL^P

72" PULSES TO THE SPU.I- 122" -

CAUTION: USE ONLY
THE WHEEL OECOUPLE

TOOL TO DECOUPLE OR

TO RECOUPLE THE FIGURE 3.7-I ERV SYSTEMS
DRIVE UNIT



TRACTION DRIVE NOTE:

, ..14o|_ STEERING IS SPRING-NEUTRALI
o_--_-: I 15o (~ 30 LBS. FORCE TO LATCH) LOADED TO NEUTRAL.

_k_F'_4 DI_ROTTLLE " LAT CH / °!! R!!N 2i_/'/ W "_ '
14° 14° HARD

', 7 BRAKEAT\ o,± o , / STOP
x _ _0 ° I MECHANICAL STOP. _ _---9 +9°--,Jr____J_SOFT

_ _ BR_KING_MUST BE HELD " _ | I I STOP

--_. -- /AT THIS POSITION _ L_--_--'_/ /
NOTE: " . NOTE:
T .......... Tn,-,LLER \, '_ _ ) ,' PARKING BRAKE ". Lr"t---.-L.-_/ ,'mr- n_r_u _.ur'_ _u ENABLE
..............IM THE \ \ i _ / RELEASE NOMINALLY \ ', ] : I -I I
.................... - POSITION/........... ERrE SPEED \ _,._l I ] P . ACCOMPLISHED VIA _._.--_i ] I I IP./

;;SIT'_;N"_,ELE_]TED. x_kf_ q I , k,_ /"/'-'_ LEFT TURN COMMAND._ \ _ _ / f?

_,",)),.V,I , R-m. /,,/ ._.__.,SE _.\ "r_l_n.t/ /\'lq ',d I_ , /'_q"x INm_,, '_ _ I, III_IIH / '

",:i_:\ ' _._ , / ,11_ SWITCH , \ I_/--_/i / .'

k-_k , 7 / /_) I_NHIBIT ! '\'_; i "_/ /

r,o _ / POSITION

/

NOTE:
REVERSE SWITCH UP ENABLES

REVERSE DRIVE. CONTINGENCY

SWITCH DOWN PREVENTS HAND- PARKING BRAKE
CONTROLLER ROTATION INTO RELEASE RING
REVERSE THROTTLE POSITION. %.__

THE SWITCH CAN BE PUSHED ODOWN ONLY IF HANDCONTROLLER V
IS COMMANDING FORWARD THROTTLE NOTE:
OR IS IN NEUTRAL. TO RELEASE BRAKE,

PULL BACK ON
HAND CONTROLLER
PULL RING AND
RELEASE HAND
CONTROLLER.

I

FIGURE 3.7-2 LRV HANDCONTROLLERFUNCTIONS



DAMPER

jIF II l ACTUATEDO','eAT.R','E.R DEEDTO,N,T,A,_,.T.ENA"GAT'_SYSTEM.," E'T"ENS'OEO_ZERO

ROLL OF E25" t S" F OR DRIVE MOTOR IN ]" DIVISIONS, THE SSD IS EFFECTIVE FOR SUN [LEVATIOR ANGLES UP

t 25° IN J TEMP OF 400" _ 12" F. FLAG TO 75% READING THE SHADOW FOR NAV. ALIGNMENT " THE LRV IS PLACED
CAN DE RESET EVEN THOUGH OVER SO THAT A SHADOW IS CAST WITHIN t 3° OF ZERO THE CENTER OF THE

]" INCREMENTS TEMP CONDITION STILL EXISTS ROD SHODED BE USED IN CASTING THE SHADOW

NAY ALIGNMENT_ND" _ATE
THE LRV 15 PARKED WITHIN _ 6" PITCH CAUTION AND WARNING fLAG
AND ROLL IN ACTUATED POSITION

VEHICLE ATTITUDE INDICATOR / SPEED INDICAT,,,,,_ ]

STOWED AND RUN POSITION SHOWS LRV VELOCITY FROM O TO 20 KM/HR
PITCH - AND IS DRIVEN BY ODOMETER PULSES FROM

THE RIGHT REAR WHEEL THE NAV POWER
* 2S" IN C 'B MUST BE IN TO OPERATE THE INDICATOR

_NCREMENTS

NAV P(_VER CIRCUIT BREAKER J

IPROVIDES POWER FROM BATTCRY ] & 2 TO NAY SYSTEM
HEADI_,G _,D_C_,TDR NAY SYSTEM GYRO MUST STABILIZE FOR 3 MIN BEFORE
DISPLAYS THE LRV HEADING WITH RESPECT TO LUNAR NORTH MOVING THE VEHICLE OR TOROUING THE GYRO

r_ THE INITIAL SETTING AND UPDATING Of THIS _NSTRUMENT IS

(_ AECOMr_LISHED BV OPERATING THE GYRO TORQUING SWITCH UYRO TOROUINU SWITCH |LEFT OR RIGHT ----

i
USED TO TOROUE THE GYRO UNTIL THE HEADING CORRESPONDS TO THE

DEARI_"G I_,DICA7OR CALCULATED LRV HEADING THE SWITCH IS USED TO INITIALIZETHE
NAY SYSTEi_ AT THE START OF THE EVA AND TO UPDATE TPE SYSTEM

JISPLAYS _EARING TO THE LM IN ONE 0EGREE DIGITS. IN THE DURING THE TRAVERSE LEFT _RIGHT_ SCVITCH POSITION CAUSES HEADING
EVENT OF PC_VER LOSE TO THE NAV!UAT!O_'EYSTEU, T'_E ROSE TO ROTATE CLOCKW!SE :CC_JNTERCLOCKW!SE AT ] S * SEC SW!TCH
REARIng I_'DICATIO_ _%'ILI. REMAIN DISPLAYED ACTUATION LIMITED TO 2 i_U_"UTES

DISTANCE INDICATOR _o_(_ powt= _L'_(RA%_I mo_l_o_

IDIC,PLAY_ D r,T,_NCE TRAVELED BY THE LRV IN INCREMENTS OF _J ?_z

'_ ! _m !"_ USED TO RESET BEARING, DISTANCE, AND RANGE TU ZERO AT THE START

  .L ROEESSNO NTW.C"REEEVESTSNTS ROM'.Er . _L j!iko OFEAC.EVATHIRD FRO!,_ THE FASTEST TRACTIOI_ DRIVE ODOMETER TOTAL _u_ : "_' '

DIUrTAL SCALE CAPACITy IS 9<_ g K_, ,_ i,_ _,,_,_ . !_, [

"oo INOICATORISUSEDTOMONITORTHETE'IPERATUREOFEACI4'SO A¥ST,ED'STANCETOTHELM. NOISCRAOUATED'NO,*O..... ,'R'VEODTORSELEET'ONOE,,H'CHSETD*WH ELSTO"ON,,ORINCR[!,ITNTStILTH A TOTAL DIGITAL SCALE CAPACITY OF 999 KM D_V£ .... IS MADE DY PLACI_'g THE _IOTOR TghlP SELECT S_%ITCH TO EITIIER

I%' THE [VE_T OF POWER LOSS TD THE NAVIGATION SYSTEM, THE __ -- ....... n F-OR'%_AR_DR REAR POSITID_%_XD-'_EI_M_T_ READr_G IS 200 i rRA_:GF INDICATED AT I_L!E OF PO_%ER LOSS L_.ILLREL'AIN {)!SPLAYED _":_ r _" ,_,,

' ("_ 'u'_i _"_ ?!: _ ?!: _ BATTERY .....ETER

K "_

O '.:_,- :,::: ...... S 'NDICAT OR IS USED TO KIONITOR THE INTERNAL TE_,IPERATUR£THIS INDICATOR IS USED TO MONITOR REMAINING BATTERY CAPACITY , E
N BATTERY ] AND P,ATTERY 2 AT FULL CARGE BOTH T E ]' Or EACH BATTERY THE ALLOVVADLE FATTER'_ TEMPERATURE AS

AND '2' READ ]21 Ar.m-HRS ' ® _)_ _' *" _',L_Y 'c BRACKETED ON TCaE METER IS 40 TO ]40"F EXPECTED TEMP

O

VOLTS AMP S METER 1

I
THIS INDICATOR IS USED TO MONITOR THE VOLTAGE OR CURRENT
BEING SUPPLIED FROM BATTERY ] AND BATTERY Z SELECTION
OF THE PARAMETER TO MONITOR IS CONTROLLED BY THE BATTERY

_T SWITCH WHEN THF VNI TS X 1/_ POSITION (3F TH]'_
_T'r_TY SELECT SWITCH IS _'_'T_T_HE METER INOICATION I
W_['_'t_'_THE VALUE OF ]HE AC_:!AL BATTERY VOLTAGE.

ITHE NOMINAL METER READING FOR VOLTAGE IS BRACKETED FROM

l_BZ. FIGURE 3,7-) LRV CONTROl_ AND DISPLAY FUNCTIONS



TABLE 3.7-I LRV OPERATIONALFUNCTIONS

EVA 1 EVATIME FUNCTION PROCEDURE

0+30 Deploy and set-up Table 3.7-2

0+42 LRV Power-up Table 3.7-3.A

I+12 Navigation Alignment Table 3.7-4

- Geology/Sci ence Sites
A) Nominal Table 3.7-5.A
E,) Nav update Table 3.7-5.B

5+55 LRV close-out Table 3.7-5.A

EVA 2
O+ LRV power-up Table 3.7-3.B

0+45 Navigation Alignment Table 3.7-4

- Geology/Science Sites
A) Nominal Table 3.7-5.A
B) Nav Update Table 3.7-5.B

6+20 L.RVclose-out Table 3.7-6.B

EVA 3
0+38 Navigation Alignment Table 3.7-4

- Geology/Science Sites
A) Nominal Table 3.7-5.A
El) Nav Update Table 3.7-5.B

5+15 LRV close-out Table 3.7-6.C
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TABLE 3.7-2
LRV OFF-LOAD FROMLM AND LRV SET-UP

I. Release LRV insulation blanket

2. Inspect right and left lower support a1_n latches to verify in-
dicator marks aligned.

3. Release left hand deployment tape stowed in nylon bag attached to
lower left support arm by velcro tapes.

4. Stow left hand deployment tape by draping it over a LM landing
strut for convenient future access.

5. Release deployment cable from teflon clips on left side of LRV
center chassis and deploy cable to maximum length and at 45 ° angle
from Quad I toward ladder.

6. Release right hand deployment tape stowed in nylon bag attached to
lower right support arm by velcro tape. Hold tape and move away
from LRV deployment area.

7. Ascend LM ladder and pull LRV deployment D-handle. Verify LRV
moves outward from LM about 4 degrees.

8. Descend LM ladder. Grasp deployment cable, monitor deployment
activity and maintain tension on deployment cable,

9. Pull right hand deployment tape. Verify LRV rotates outward from
LM.

I0. Continue to pull right hand tape. When the tape marks appear
the vehicle is outboard at about 45 degrees) verify that:

a) Aft chassis unfolds and locks in position.
b) Rear wheels unfold and tethered rear wheel struts fall free.

(c) Forward chassis is released from console post and returns to
35 degree position.

II. Continue to pull right hand tape. Verify that:

(a) Center/aft chassis rotates until rear wheels contact lunar
surface.

(b) Rear wheels slide on surface permitting center/aft chassis
to move away 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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12. Continue to pull right hand tape. Verify that:

(a) Rear wheels are on the surface.
(b) Forwardchassis continuesto unfold and locks in position.
(c) Forwardwheels unfold.

13. Releaseright hand tape and at chassisRR grasp outer braked reel
cable and remove cable pin and discardcable and pin outsidework
area.

14. At chassisLR grasp outer braked reel cable and remove cable pin
and discardcable and pin outside work area.

15. Pull left hand tape. Verify that forwardchassis lowers until all
wheels contact lunar surfaceand supportvehicle weight and 45°
cable is slack.

NOTE: If wheels fail to slide, deploymentcable may be pulled to
move LRV away from LM.

16. Coil deployment cable and remove cable release pin and chassis
delatch fitting pin. Discard cable and deployment hardware outside
of work area.

17. Erect LRV geology pallet mounting post.

18. Deploy rear fender extension (right and left)

19. Check rear hinge pins engaged (right and left)

20. Check rear steering decouple ring sealed (right)

21. Erect seats (right and left)

22. Attach seat support leg velcro strap to outboard handhold (right
and left)

23. Lower arm rest (right)

24. Release inboard handhold tiedown (left)

25. Pull console "T" handle and rotate 90°; lower console while raising
inboard handhold (right and left)

26. Lock console/handhold inplace, T handle 90° , velcro T handle
strap (right and left)
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27. Remove tripod and stow toehold (wheel decoupletool) (rightand
left)

28. Releasevelcro tiedownsand erect footrest (rightand left)

29. Check front hinge pins engaged (right and left)

30. Deploy front fender extension(right and left)

31. Verify batterycovers closed (right and left)

32. Pull saddle releasecable verify telescopingrods fall free (left)

33. Pull attitude indicatorand C&W pins and discard. (left)
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TABLE 3.7-3.A
POWER-UP (EVA I)

I, Check hand corJtrolleroperation.

2. Set parkingbrake and Verify ReverseINHIBITSwitch - DOWN.

3. BUS A, BUS B, BUS C, BUS D CircuitBreakers- Close.

4. + 15 VDC PRIM and SEC CircuitBreakers- Close,

5. STEERINGFORWARDAND REAR CircuitBreakers- Close.

6. DRIVE POWER LF, RF, LR, RR CircuitBreakers- Close.

7. Report BAT l and BAT 2 AMPS indications.

8. BATTERYSwitch - VOLTS x I/2.

9. Report BAT l and BAT 2 VOLTS indications.

lO. BATTERYSwitch - AMPS.

II. Report BAT 1 a_d BAT 2 temp (°F) indications.

12. Report BAT 1 and BAT 2 ,_P-HR indications.

13. PWMSELECTSwitch - BOTH.

14. DRIVE ENABLELF and RF Switches - PWMI.

15. DRIVE ENABLELR and RR Switches - PWM2.
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1 6. + 15 VDCSwitch - SEC.

17. STEERINGFORWARDSwitch - BUSA.

18. STEERINGREARSwitch - BUSD.

CAUTION

The hand controller should be in park brake position
and the drive enable switches must be set to an active
PWMprior 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.

19. DRIVE POWERLF AND RF Switches - BUSA,

20. DRIVE POWERLR ANDRR Switches - BUS I),

21. 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.

22. Stop LRV and set parking brake. Reset Reverse INHIBIT Switch
(push switch DOWN).

23. Release parking brake and drive to MESAarea for equipment loading.
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TABLE 3.7-3.B
POWER-UP (EVA 2&3)

I. Check hand controllerset parking brake and Verify ReverseINHIBIT
Switch - DOWN.

2. BUS A, BUS B, BUS C, BUS D Circuit Breakers- Close.

3. Report BAT l and BAT 2 AMP-HR indications.

4. Report BAT l a11dBAT 2 VOLTS indications.

5. Report BAT l and BAT 2 AMPS indications.

6. Report BAT l and BAT 2 temp (°F) indications.

7. Verify PWM SELECT Switch - BOTH.

8. Verify DRIVE ENABLE LF and RF Switches - PWM I.

9. Verify DRIVE ENABLE LR and RR Switches - PWM 2.

lO. + 15 VDC Switch - PRIM

II. STEERING FORWARDSwitch - BUS A.

12. STEERING REAR Switch - BUS D.

13. DRIVE POWER LF AND RF Switches - BUS A.

14. DRIVE POWER LR AND RR Switches - BUS D.

15. Releaseparking brake and Drive to nav alignmentsite.
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TABLE 3.7-4
NAVIGATIONALIGNMENT

I. Drive LRV to area level within _6 ° of zero for pitch and roll.

2. Deploy Sun Shadow Device (SSD)

3. Park heading down sun within + 3° SSD.

Hand controller to parking brake position
Power down switches

4. NAVpower CB - CLOSE

NOTE: Do not torque gyro or move LRV for 3 minutes.

5. Report SSD, pitch and roll readings

6. Stow SSDand attitude indicator

7. Move SYSTEMRESETswitch momentarily to RESETand return to OFF
position.

8. Verify bearing, distance & range indicators zero.

9. Operate GYROTORQUINGswitch to LEFT or" RIGHTposition to correct
HEADINGindicator as required.

I0. Power-up LRV
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TABLE3.7-5.A
GEOLOGY/SCIENCESITE NOMINAL

I. Stop LRV and set hand controller in parking brake position;
Neutral throttle, reverse inhibit switch - down

2. Power down as follows:

(a) DRIVE POWERSwitches (4) - OFF.
(b) STEERINGSwitches (2) - OFF.
(c) + 15 VDCSwitch - OFF.

3. 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
(j) Temp RF motor
(k) Temp LR motor
(I) Temp RRmotor

4. Align HGA.

5. LCRUmode switch:

a) TV RMT (near the LM) or,
b) FM/TV (on the traverse)
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6. Perform science requirements

7. Return to LRV

8. Stow Gnomon

9, LCRU mode switch to PMI/WB

I0. Stow HGA

II. Mount LRV and fasten seat belt

12. Verify handcontroller in parking brake position and reverse in-
hibit switch down.

13. + 15 VDC switch - PRIM

14. STEERING FORWARDSwitch - BUS A

15. STEERING REAR switch - BUS D

16. DRIVE POWERLF and RF switches - BUS A

17. DRIVE POWERLR and RR switches - BUS D

18. Release parking brake.
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TABLE 3.7-5.B
GEOLOGY/SCIENCESITE-NAV UPDATE

I. Drive to area level within_ 6° of zero for pitch and roll.

2. DeploySSD and head down sun within + 3° SSD.

3. Stop LRV and set hand controllerin parkingbrake position.
Reverseinhibitswitch - down.

4. ReportSSD, pitch and roll readings.

5. Stow SSD and attitude indicator

6. Power down as Follows:

(a) DRIVE POWER Switches (4) - OFF.
(b) STEERINGSwitches (2) - OFF.
(c) + 15 VDC Switch - OFF.

7. Report LRV readingsin the followingORDER:

(a) Heading
(b) Bearing
(c) Distance
(d) Range
(e) Amp-Hr Batt l
(f) Amp-Hr Bait 2
(g) Temp Batt l
(h) Temp Batt 2
(i) Temp LF motor
(j) Temp RF motor
(k) Temp LR motor
(1) Temp RR motor

8. Align HGA.

9. LCRU mode Switch:

(a) TV RMT (near the LM)
(b) FM/TV (on the traverse)

I0. Perform stop science requirements

II. Return to LRV
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12. Stow Gnomon

13. LCRU mode switch to PMI/WB

14. Stow HGA

15. Mount LRV and fasten seat belt

16. Verify handcontroller in parking brake position and reverse in-
hibit switch down.

17. Report heading and Torque Gyro to Houston update as required,

18. + 15 VDC switch - PRIM

19. Steering forward switch - BUS A

20, Steering REAR switch - BUS D

21. Drive power LF and RF switches - BUS A

22_ Drive power LR and RR switches - BUS D

23° Release parking brake.
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TABLE3.7-6.A

EVA 1 Closeout

I. Position LRV near MESA- Cross sun, Heading NORTH,set parking
brake and verify REVERSEINHIBIT switch - DOWN.

2. DRIVE POWERLF, RF, LR & RR switches - OFF

3. STEERINGFORWARDand REARswitches - OFF

4. + 15 VDCswitch - OFF

5. BUSA, BUSB, BUSC & BUSD CB's - OPEN

6. 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 RRmotor

7. Egress LRV align Hi-gain Ant

8. LCRUmode sw -TV RMT

9. LRV battery covers - OPEN

I0. Prior to LM ingress
(a) LCRUpower switch - OFF
(b) LCRUthermal blanket - place large (65%) blanket over

mirrors.
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TABLE 3.7-6.B

EVA 2 Closeout

I. Position LRV near MESA- Cross sun, Heading NORTH,set parking
brake and verify REVERSEINHIBIT switch - DOWN.

2. Report BEARING, DISTANCEand RANGE.

3. DRIVE POWERLF, RF, LR & RR switches - OFF

4. STEERINGFORWARDand REARswitches - OFF

5. + 15 VDC switch - OFF

6. NAVPOWERcircuit breaker - OPEN

7. BUSA, BUSB, BUS C & BUS D CB's - OPEN

8. Report LRV readings in following order
(a) Amp-Hr Batt 1
(b) l_np-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 RRmotor

9. Egress LRV align Hi-gain Ant

I0. LCRUmode sw - TV RMT

II. LRV battery covers - OPEN

12. Prior to LM ingress
(a) LCRUpower switch - OFF
(b) LCRUthermal blanket - Place sn_ll (35%) blanket over

mirrors.
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TABLE 3.7-6.C

EVA 3 Closeout

I. Position LRV near MESA- Set parking brake and verify REVERSE
INHIBIT switch - DOWN.

2. Report BEARING, DISTANCEand RANGE

3. DRIVE POWERLF, RF, LR & RR switches - OFF

4. STEERINGFORWARDand REARswitches - OFF

5. + 15 VDCswitch - OFF

6. 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 RRmotor

7. Egress LRV and align Hi-gain Ant

8. LCRUmode switch - TV I_T

NOTE: Off-load equipment and then drive to final LRV parking
site.

9. Stow Hi-gain Ant and LCRUmode switch - PMI/WB.

I0. Ingress LRV verify parking brake, reverse inhibit switch - DOWN.

II. + 15 VDCswitch - PRIM

12. Steering FORWARDswitch - BUSA.

13. Steering REARswitch - BUS D.

14. Drive Power LF & RF switches - BUSA

15. Drive power LR & RR switches - BUS D.

16. NAVRESETswitch to RESETmomentarily then to - OFF.
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17. Verify BEARING, DISTANCE and RANGE.. ZERO.

18. Drive on a HEADING of 096 ° until the DISTANCE indicator reads
0.I km; BEARING indicator should read 276° . Turn left to a
HEADING of 255° and stop at outbound tracks.

19. Set parking brake.

20. Drive power LF, RF, LR & RR switches - OFF.

21. Steering FORWARDand REAR switches - OFF.

22. + 15 VDC switch - OFF.

23. NAV POWERCB - OPEN.

24. BUS B and BUS D CB's - OPEN

25. AUX power CB - CLOSED.

26. Egress LRV align Hi-gain Ant and LCRU mode switch - TV RMT.

27. LRV battery covers - OPEN.

3.7.3 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 3.7.3-I, 3.7.3-2 and 3.7.3-3, respectively.

Slopes, positive or negative, significantly effect the LRV char-
acterictic. 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 0° slope. Figure 3.7.3-4 is in-
tended to further refine the data provided in figure 3.7.3-3 to in-
clude the effects of various hand controller braking positions on stop-
ping distance vs slopes for 8 km/hour.

Table 3.7.3-I is compendium of LRV operating limits, constraints,
and requirements of crew operation. These are generally presented with-
out comment.
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FIGURE3.7.3-I APOLLO15 LRV VELOCITYCONSTRAINTS(KMfHR)
i

SMOOTH ROUGH HUMMOCKY ROUGH
CONSTRAINTS SLOPE

MARE MARE UPLAND UPLAND

SPEED 0 ° 9.2 8.6 9.05 8.6

CAPABILITY 50 7.6 7.3 7.6 7.2
TORQUE
LIMITED 10° 5.8 5.5 5.8 5.6

SUSPENSION >16 8.5 >16 8

LIMIT
12" BUMP @ 14 KM/HR

LOADS
Oo

WHEEL

FATIGUE 13 8.5 8 7

LOADS

CONTROLLABILITY 6 M TURN @ 5.5 KM/HR ------
13 ° SIDE SLIP
ANGLE 12 M @ 10 KM/HR

NOTE: MIDRANGE P.S.D
1.5 FACTOR OF SAFETY ON SUSPENSION LOAD
1.65 LIFT FACTOR ON FATIGUE
AVERAGE SLOPE J-1 2 DEGREES



FIGURE 3.7.3-2 DYNAMIC STABILITY - STEERINGSTABILITY

MAX. SPEED 20 ° 10 °
16-

15 O°

-10 °
_: UPHILL
7-

_200
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>-
_- 8
C,

mo ._1
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> 5 i/111"7 DOWNHILL
1,1'
i I

II l
I IMIN. TURN RADIUS
I I

O I I I I I I I
0 3 6 9 12 15 18

TURNING RADIUS (METERS)

COEFFICIENT OF FRICTION: ILL= 0.6

EXAMPLE: ON LEVEL GROUNDAT 8 KM/HR,
SLIDING BEGINS AT A TURN RADIUS
OF 5.2 METERS.



FIGURE3.7.3-3 STOPPINGDISTANCEVERSUS INITIAL
VELOCITYFOR VARIOUS SLOPES
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FIGURE 3.7.3-4 LRV STOPPING DISTANCE VS. HANDCONTROLLERPULL FORCEFOR 8 I<M_HR
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Table 3.7.3-I LRV OperatingLimits,Constraints& Requirements

I. The LRV velocity should not exceed 5 km/hourwhile traversing

to the ALSEP site with the LR3 on the LMP seat.

2. The NAV power circuit breakermust be closed for at least l-l/2
minutes before torquingthe gyro or repositioningthe LRV.

3. The navigationsystem gyro must not be torquedcontinuouslyfor
more than two (2) minutes.

NOTE: Since the headingindicatortorquesat a rate of 1.5°/
sec the headingcould be torqued180° in 2 minutes.

4. To minimize headingerrors for navigationsystem initialalignment
and updates, the LRV should be parked such that the pitch and roll
is within + 6° of zero, Iroll being the most critical)and the
Sun Shadow-Devices(SSD) within + 3°.

5. The attitude indicatorand the SSD should be read to MCC within the
tolerancesnoted below to minimize headingerrors:
Pitch within 2 I/2°, Roll within l° and SSD within l°

Furtherthe shadow cast on the SSD scale should be read from the
center of the rod.

6. Park the LRV cross sun headingNorth between EVA's in the sun light

7. Open the LRV batterycovers at the end of each EVA.

8. The LCRU thermalblanketswill be open (i.e. % of mirror showing)
as per the followingschedule:

(a) EVA l, EVA 2 & EVA 3 - I00%
(b) BetweenEVA's l&2 - 35%
(c) BetweenEVA's 2&3 - 65%
(d) Subsequentto EVA 3 - lOO%

9. The LRV shall be parked at the conclusionof EVA 3 as per the
followingparameters:
(a) Distance300 ft + 25 ft
(b) LRV to LM bearing276°
(c) LRV heading255°

lO. Caution: While driving,an open operatingcorridorshall be
maintainedon either side of the LRV. For a velocityof r
hr the driving corridorshould be 17 feet. Possiblecn
guard against steeringfailures.
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II. 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 released from brake position.

12. 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.

13. 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.
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3.7.4 Decals and Checklists

The LRV OperationsDecal which is locatedon the console
immediatelyahead of the LRV handcontrolleris shown in
figure 3.7-3.5. The LRV/LCRUMalfunctionProceduresCheck-
list shown in figure 3.7-3.6 is includedas part of the on-
board Flight Data File and is stowed in the LRV mapholder.
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IPOWERuPI *GNOMON*GNOMON*
HANDCONTROLLER BRAKE- ON, REV - DOWN LCRU- PMI/WB
BRAKE- ON, REV- DOWN DRIVE PWR(4) - OFF +15 VDC- PRIM
CB: ALL CLOSED STEERING(2) - OFF STEER: FWD- BUSA

(EX. AUX+ NAV) +15 VDC - OFF AFT - BUSD
HOO:AMPHR, AMPS, ]q-OU: NAV, AMPHR, TEMPS DRIVE PWR:

VOLTS, TEMPS LCRU: LM - TV RMT FWD- BUSA
PWMerl _FT _nTU TRAV cM#T. _r_- ....

"_ll-'_:_'i : I'_Vlii -- I I'1/ t¥ i _rl - DUD D

DRIVE ENBL: [.CLOSEOUTi
FWD- PWM1
AFT -PWM2 [NAVALIGN.] _ AT NAV SITE

+I5VDC SEC HOU" BEARING, DIST, RNG
STEER: FWD- BUSA _ 3° SSD, 6° R&P _ AT LM, HEADNORTH

AFT - BUSD CB: NAV- CLOSE(3 MIN) CB: NAV - OPEN
DRIVE PWR: SYS RSET- RSET BUSA, B, C, D - OPEN

FWD- BUSA BRNG,DIST, RNG- ZERO HOU: LCRUCOVERS
SYS RSET- OFF LCRUPOWER- OFFAFT - BUSD

BRAKE- RELEASE ROLL, PITCH, SSD, HDNG BATT COVERSOPEN
REVERSE- UP GYROTORQTO HOUUPDATE EVA 3 - CB: AUX, BUSA,
BACKCLEAROF LM SSD - STOW BUSC - CLOSED
BRAKE- ON, REV- DOWN LCRU- EXT PWR,TV RMT

Figure3.7-3.5 LRV OperationsDecal



Figure 3.7-3.6 LRV/LCRU Malfunction Procedures Checklist

LRV:

AMPS NOT BALANCED

I. DRIVE POWERSw (4) - OFF (individually) [Drive Motor Short 1

DRIVE POWER- OFF
DRIVE ENABLE - OFF

2. DRIVE ENABLE Sw (4) - PWM1 IPWM 2 Failure J

PWMSELECT Sw - PWM1

3. DRIVE ENABLE Sw (4) - PWM2 IPWM 1 Failure I

PWMSELECT Sw - PWM2

4. DRIVE POWERSw (4) - alt. pos. IDrive Motor Power Circuit I
I Open For One Bus J

5. DRIVE POWERSw (4) - OFF (individually) [Open Circuit in Motor I
Isolate motor not drawing current [Not Drawing Current l

DRIVE POWER- OFF
DRIVE ENABLE - OFF

6. Monitor AH meter. Reconfig. to LCause Not Determined ]
load share as required

LOSS OF DRIVE FROMALL WHEELS

I. _15 VDC Sw - alt. pos_ [+15 VDC Circuitry I

2. Set Parking Brake
DRIVE ENABLE Sw (4) - PWM2
PWMSELECT Sw - PWM2

+15 VDC CB (2) - close [ PWM1 Shorted ]

3. Set Parking Brake
DRIVE ENABLE Sw (4) - PWM1
PWMSELECT Sw - PWM1

_15 VDC CB (2) - close I PWM2 Shorted ]

4. DRIVE POWERSw (4) - OFF (individually)
+15 VDC CB (2) - close [DCE Shorted ]

5. STEERING POWERSw (2) - OFF (individually)

_15 VDC CB (2) - close [ Steering Shorted ]
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Figure 3.7-3.6 (Cont'd)

LOSS OF VOICE COMMwith MSFN (LCRU)

LCRU:

LGA: AGC <2

MODE - FM/TV (HGA) ................. ILGA or Rcvr 1 I
CB LRV AUX - Close

POWER- EXT .................... I16.8V Batt Power I

AGC >2 & POWER>I

MODE-PMI/NB (LGA) ................. IDownlink Sig Proc I

MODE-FM/TV (HGA) .................. IS-B Xmtr or Rcvr 1 Audio I

Traverse Mode: Swap Ant Connectors
MODE-PM2/NB (LGA)

AGC >2 & POWER<I

CB LCRU - CLOSE .................. {28V Overload }

If CB opens: MODE-FM/TV (HGA)
CB LCRU - Close .......... {S-Band Xmtr Short }

Traw_rse Mode: Swap Ant Connectors
MODE-PM2/NB (LGA)

CB LRV AU× - Close

POWER- EXT ................... {28V Batt Power }

HGA: AGC <2.5

MODE-PMI/WB (LGA) .................. _HGAor Rcvr 2 ]
CB LRV AUX - Close

POWER- EXT ................... [16.8V Batt Power J

AGC >2.5 & POWER>I

MODE- PM2/NB (HGA) ............... _Downlink Sig Proc J

MODE- PMI/WB (LGA) ............... IS-B Xmtr or Rcvr 2 Audi_

AGC >2,5 & POWER<I

CB LCRU - Close ................. k28v Overload J

If CB Opens: MODE - PMI/WB(LGA)
CB LCRU - Close .......... kS-Band Xmtr Short ]

CB LRV AUX - Close
POWER- EXT ................... 128V Batt Power I
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4.0 CONTINGENTPLANS

4.1 General Description

In lunar manned operations, it is expected that the EVA time-
line will vary a small amount due to the new environment as
well as small changes that occur in equipment operation. If
the activity timeline or equipment operation changes suffi-
ciently that the flexibility of the timeline or equipment can-
not compensate to accomplish the planned activities, a con-
tingency plan must be used to continue the EVA.

This section is devoted to pre-mission variations in EVA time-
line and contingency EVA planning. The procedures to resolve
unexpected equipment operation or malfunction are found in de-
tail in the contingency procedures in Reference 7.

Since it is not possible nor feasible to define specific plans
to cover every possible contingency, pre-mission defined time-
line guides will be utilized for realtime resolution of prob-
lems and timeline changes are a result of these problems. There
are, however, certain contingency situations that could occur
which would not allow sufficient time for efficient revision
of the EVA timeline plan. It is for this category of contin-
gency that the following pre-planned timelines are included in
this section: Two Man EVA-I,2,3 Walking Traverses (inopera-
ble LRV); One Man EVA-I,2,3 (operable LRV); Minimum Time EVA.
These plans, if utilized in conjunction with the off-nominal
EVA planning data included in section 4.3, will permit effi-
cient realtime modification of the nominal EVA plan in the
event a contingency situation develops.

The requirement for a walking traverse occurs when the LRV
cannot be deployed from the LM or becomes inoperative after
deployment. Preplanning for this contingency is necessary
because it represents a significant impact to the nominal
timeline plan. The primary objective of conducting a geo-
logy traverse to the Front remains. However, because of the
distances involved and the greater time required for crew-
man to walk the distance, there is insufficient time for the
Front traverse and ALSEP deployment during the first EVA,
the ALSEP deployment will be deferred until EVA-2.

In a 0ne-Man EVA-I with an operational LRV, the primary ob-
jective, again, is to conduct a geology traverse to the Front
with the result that the ALSEP deployment is deferred until
EVA-2 because of insufficient time for one crewman to accomp-
lish both tasks during a single EVA.
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4.1.1 EVA-I Two Man Walking Traverse

The maximum impact to the EVA-I t imeline plan occurs if in-
surmountable problems are encountered during LRV deploscnent
and initial test driving of the LRV. Assuming a 30 minute
troubleshooting period is unsuccessful, the remainder of the
EVA is modified to reflect loss of the LRV.

The EVA-I surface activities for the first 30 minutes are no-
minal with the CDR and the LMP performing the egress functions,
MESA and TV deplobnnent, ETB transfer and collection of the con-
tingency sample. Both crewmen then begin to deploy the LRV.
(For the purpose of this plan it will be assumed that a LRV
malfunction occurs in the latter stages of the LRV post-deploy-
ment checklist and test drive at approximately 45 minutes into
the timeline.) After troubleshooting the LRV with engineering
assistance from MCC-Hou, the LRV is abandoned.

The CDR proceeds to the Quad III area, opens the thermal blan-
ket and offloads the geology pallet to the +Y footpad. After
removing the upper handrail he then removes the HTC from the
geology pallet, deploys the legs and places it on the surface
in a position convenient for use as interim stowage for tools
and equipment. He then removes SCB #2 and #3 from the geology
pallet and attaches them to the HTC.

The LMP meanwhile has unstowed the EVA-I pallet from the MESA
and placed the LM ECS LiOH can into the pallet pocket. He
then climbs the ladder to the LM porch, retrieves the CSRC
and ingresses the LM. After stowing the CSRC the CDR assists
the LMP in transferring the EVA-I pallet into the cabin. The
LMP offloads the pallet equipment then egresses the cabin
bringing the empty pallet which is subsequently discarded
under the LM. After closing the hatch the LMP descends again
to the surface.

While the LMP completes his cabin activity the CDR unstows and
opens SRC #I. He then removes 70_ magazines KK and O0 from
the ETB and places them in SCB #3. The CDR's 70mm camera is
unstowed from the MESA and magazine NN from the ETB is installed.

Both crewmen assist in configuring the PLSS tool carriers for
the walking traverse. The hammer, tongs, extension handle,
scoop and core tube tool removed from the HTC and geology pal-
let and attached to the EMU. SCB #2 is placed on the right
side of the LMP's PLSS and SCB #3 is attached to the left side.
The core tube cap dispenser is removed from SCB #I and attached
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to the PLSS tool carrier. The 20-DSBD's are removed from SCB
#I and attached to the camera brackets. SCB #I is attached to
the left side of the CDR's PLSS and SCB #4 is removed from the
geology pallet and attached to the right side. The BSLSS is
removed from the ETB and attached to the back of the CDR's
PLSS and the LCRU with the LGA is attached to the back of the
LMP's PLSS. Following a preliminary checkout of the LCRU,
the crewmen don the 70mm camera, retrieve and deploy the
gnomon and depart on the geology traverse to the Front. The
EVA-I traverse is shown in Figures 4.3-I, 413-2a&b, and
4.3-3a&b. The EVA--I geology station activities are shown
in tabular form in Table 4.3-I for the walking traverse.
Table 4.3-4 is a summary timetable for the walking traverse
and station activities.

Upon completion of the traverse and return to the LM, the crew-
men offload the SCB's, tools, LCRU and BSLSS from the LMP's
and CDR's EMU/PLSS and interim stow them in appropriate locations
on the MESA and HTC. The CDRwill then retrieve the polarizing
filter from the MESA stowage location, select an appropriate
site for the experiment and performs the far and near polari-
metric photography experiment.

The LMP meanwhile will deploy the SWEand perform the LM Site
Photography, taking panoramas at 4,8 and 12 o'clock as well as
other areas of interest around the DPS engine and footpads.

Both crewmen then unstow the Flag and deploy it within view
of the TV camera. After documenting the Flag deployment the
crew then begin the EVA closeout activities.

SCB #I is filled and placed into SRC #I. Core tubes from
SCB #I are stowed in SCB #4 and remaining samples from SCB #2
are stowed in the SCB #3 or #4. Spare 70mm magazines in SCB
#3 are placed in the ETB, as are the 70mm cameras.

The LMP gets SCB #3, climbs the ladder and ingresses the LM.
After transferring the SRC and ETB into the cabin, the CDR
gets SCB #4 and climbs the ladder. After stowing the LEC on
the porch and handing SCB #4 to the LMP, the CDR terminates
the EVA by ingressing the cabin.

4.1.2 EVA-2 Two Man Walking Traverse

The second EVA period begins in a manner quite similar to the
nominal EVA-2 in that the CDR egresses to the LM porch, dis-
cards the jettison bag, hands the LEC to the LMP and then de-
scends to the lunar surface. After the EVA-2 pallet is unstowed
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from the MESA and a LiOH canister stowed in the pallet pocket,
the LEC is attached and the pallet is transferred into the LM.
The LMP then attaches the ETB to the LEC and the ETB is trans-
ferred to the surface where the CDR hangs it from the MESA table.
Next the CDR unstows the ALSD and places it on the surface and
then retrieves the 70mm camera from the ETB to photograph the
LMP's egress_

The LMP, after stowing the equipment from the EVA-2 pallet,
configures the LM cabin for surface operations and then moves
through the hatch bringing the empty pallet which he discards
into the Quad I area. He closes the hatch and descends to the
lunar surface.

After pointing the TV camera to view the SEQ Bay area (Quad II),
both crewmen begin the ALSEP offload operations as described
in Section 3.1.2. The traverse to the ALSEP site remains un-
changed except that instead of driving the LRV, the CDR carries
the HTC and the ALSD while the LMP carries the ALSEP barbell.
The LRRR remains in the Quad III stowage location until later
in the EVA. Upon reaching the ALSEP site, the ALSD and HTC
are placed in a position to depl_ the Heat Flow Exp and the
ALSEP is deployed as described also in Section 3.1.2 except
that following Central Station activation the LMP returns to
the LM to retrieve the LRRR and both 70mm cameras. With his
camera mounted on the EMU, the LMP carries the LRRR and the
CDR's camera, to the ALSEP site. After leaving the CDR's cam-
era on the HTC, the LMP deploys the LRRR and proceeds with the
ALSEP photography.

After completing the deep core drilling, the CDR then collects
documented samples from the ALSEP area until the LMP has corn-
pleted his ALSEP photography.

Upon completing the ALSEP deployment, both crewmen return to
the LM, bringing the HTC to reconfigure for the geology tra-
verse.

The LMP opens the MESA blankets and removes two LCRU batteries,
one of which will be wrapped in a piece of thermal blanket and
stowed in the +Y footpad and the other will be installed in the
LCRU. The LMP removes SCB #7 from the geology pallet and trans-
fers equipment from SCB #5 which was removed from SRC #2 and
placed on the HTC by the CDR. The equipment transferred to the
SCB #7 is as follows: 3 core tubes, one core tube cap dispens-
er, one SESC, two 20-DSDB. SCB #7 is then stowed in the +Y
footpad.
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The CDR transfers the core stems and 2-20 DSBD's in SCB #2 into
SRC #2 and then attaches SCB #2 to the LMP's PLSS tool harness.
He also attaches SCB #6, the core tube cap dispenser, the hammer,
the core tube tool and the LCRU to the LPIP's PLSS tool harness
and then sets the LCRU Select switch to PMI/WB. The LMP in turn
attaches SCB #5 and the BSLSS to the CDR's PLSS tool harness.
The spare 70mmmags are stowed in SCB #6 and the two 20-DSBD's
in the SRC are attached to the 70mm cameras which are then
mounted on the EMU. The tongs and extension handle/scoop are
tethered and MESA blankets tidied. After retrieving the map
from the ETB, the CDRand LMP depart on the geology traverse
shown in Figures 4.13-I, 4.3-2a&b and 4.3-3a. The geology
station activities are shown in tabular form in Table 4.3-2
for the walking traverse. Table 4.3-4 is a summary time-
table for the walking traverse and station activities.

After completing the geology traverse the CDR and LMP return to
the LM. The CDR switches the LCRU to OFF and removes it from
the LMP's PLSS, placing it in the sun. SCB #5 and the BSLSS are
removed from the CDR's PLSS and placed on the SRC. The CDR re-
moves the hammer, core tube tool, core tube cap dispenser, SCB
#2 and #6 from the LMP's PLSS, placing the tools on the HTC and
the bags on the MESA. The BSLSS is stowed in the sun. Cameras
are doffed and placed into the ETB after the 20-DSBD's are re-
moved. The tongs and extension handle/scoop are untethered and
stowed on the HTC.

The CDR then removes the six core stems (the deep core) from the
SRC and places them in SCB #5 and after SCB #5 is filled with
samples from the other collection bags, it is stowed in SRC #2
and the SRC is closed and sealed.

After the EMU's have been cleaned the LMP climbs the LM ladder

carrying SCB #6 and ingresses the LM. After reconnecting the
LEC, SRC #2 and the LEC are transferred into the cabin. The
CDR then stows the LEC on the ladder hook, adjusts the LCRU
thermal blankets, retrieves SCB #2 and climbs the LM ladder to
the porch where he hands the SCB to the LMP and in turn re-
ceives the upper end of the LEC which he stows on the porch
rail. The CDR then ingresses the cabin, terminating the EVA-2
activity.

4.1.3 EVA-3 Two Man Walking Traverse

The activities in the third contingency EVA period begin with
the CDR's egress to the LM porch where he receives and dis-
cards a jettison bag and hands the LEC to the LMP. He then
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descends to the surface and the E'FB is transferred down and
attached to the MESA table. The CDR then retrieves the LCRU
battery from the +Y footpad and installs it in the LCRU. The
LMP, after configuring the LM cabin for surface activity,
egresses and descends to the surface.

The CDR retrieves SCB #7 from the +Y footpad and attaches it
to the HTC. The 2-20 DSBD's are removed from SCB #7 and placed
on the MESA table. The core tube cap dispenser is also un-
stowed from SCB #7 and attached to the LMP's PLSS tool harness
along with the hammer, core tube tool, SCB #8, BSLSS sample
bag and the LCRU. The LMP then attaches SCB #7 and the BSLSS
to the CDR's PLSS tool harness. The LCRU is switched on in
the PMI/WB mode. Next the tongs and extension handle/scoop
are tethered and the 20-DSBD's are attached to the cameras.
After mounting the cameras on the EMU and getting the maps
from the ETB, the CDR and LMP depart on the geology traverse.
The EVA-3 geology traverse is shown in Figures 4.3-I, 4.3-2a&b,
4.3-3a&b. The EVA-3 station activities are shown in tabular
form in Table 4.3-3 for the walking traverse. Table 4.3-4
is a summary timetable for the walking traverse and station
activities. Upon completing the geology traverse, the
crew returns to the LM for closeout activities.

The LMP removes the BSLSS and SCB #7 from the CDR's PLSS, at-
taches SCB #7 to the HTC and places the BSLSS on the MESA.
The LCRU is removed from the LMP_s PLSS and placed on the sur-
face and the LMP then photographs the area under the descent
engine prior to collecting the contaminated sample. Then,
using the scoop/extension handle "the contaminated sample is
collected and placed into the SESC the CDR has opened and held
for the LMP. The CDR then removes the SESC seal protectors
and seals the SESC and places it "in the ETBo After the LMP has
completed the contingency sample area photographs, the BSLSS
is removed from the CDR's PLSS and SCB #8 from the LMP's tool
harness, both crev_nen doff their PLSS tool harnesses. The LMP
then retrieves the SWS foil, pla(:es it in the SWCbag and stows
it in the ETB.

If time permits and the failed LRV is at the LM, the CDR un-
stows the TCU and mounts the TV camera on the TCU. The Y-cable
for the LCRU/TCU is stripped from the LRV and attached to the
TCU. He then unstows and assembles the HGA and carries the
TCU/TV and the HGA to the LM launch observation site approxi-
mately 300 feet East of the LM on a heading of 096° . The LMP,
after completing the SWC task, carries the LCRU to the obser-
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vation site. The HGAand TCU staffs are implanted in the sur-
face (using rocks for support if required) and the GCTAsystem
is interconnected. The HGAis aimed toward earth and the TCU
is oriented and leveled as much as possible. The LCRUis
switched to internal power and the TV RMTmode is selected.
The LMPphotographs the GCTAinstallation after the LCRU
covers have been adjusted and the crew returns to the LM.

The LMPremoves his 7One, stows it in the ETB and then retrieves
the dust brush to clean the EMU's. The LMPthen climbs the LM
ladder carrying the BSLSSsample bag and ingresses the LM.
After the LEC is attached to the handhold and to SCB#7, SCB
#7 is transferred into the LM. Next the ETB is attached to
the LEC and transferred into the LM.

The LMPthen activates the LM tracking light and the CDRveri-
fies the light is operating. The CDRmakes a final check of
the area, then climbs the ladder carrying SCB#8 which he hands
to the LMP. After receiving and discarding the LEC the CDR
ingresses the cabin to terminate the EVA-3 activity.

4.1.7 Contingency EVA - Minimum Time, One Man

During a lunar landing mission, many factors which influence
the LM's lunar stay capability may allow only a very limited
amount of time in which to perform any EVA activity. For this
situation, only those lunar surface objectives having the
highest priority and which can be accomplished in a short per-
iod of time without being contingent on a previous task are
considered. Figure 4.1- is presented as a summary timeline
for the Contingency EVA_inimum Time - One Man EVA and the
tasks included are those which meet the above criteria. The
highest priority task is that of documenting the character
of the landing site by sampling and photographing the area.
The area is sampled using the Contingency Sample Collection
device and the characteristics of the landing site are ob-
tained by verbal description and 70mmcamera photography.

After egressing the cabin, the EVA crewman pauses at the top
of the ladder to deploy the MESA. He then descends to the
lunar surface and utilizes only the amount of time for en-
vironmental familiarization he feels is necessary to assure
himself that he can proceed safely with the remaining EVA
tasks. He will then proceed to transfer the ETB containing
the CSRCand a magazine for the 70mmcamera to the lunar sur-
face. After attaching the ETB to the MESAhe will unstow the
CSRC, deploy the handle and bag and then collect a sample in
an undisturbed area, preferably within view of the crewman
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still in the LM cabin. The handle of the CSRC is then re-
moved and the CSRC bag detached, folded, sealed and hung on
the lower ladder rung. The crewman then unstows the 70mm
camera from the MESA, mounts it on the EMU and then in-
stalls a magazine from the ETB. The crewman takes a
360° pan from the +Z (12 o'clock) position as well as any
additional photographs he feels are necessary to sufficiently
document the landing site (within allowable time constraints).
The crewman then stows the camera and the CSRC in the ETB and
transfers the ETB into the ascent stage where the IVA crewman
offloads these items and prepares the LEC/ETB for jettison.
The crewman then climbs the ladder to the LM porch and before
ingressing, receives the LEC/ETB from inside the cabin, and
discards it. He then proceeds to ingress the LH and terminates
the EVA.

The IVA crewman's task during the EVA is to monitor and photo-
graph the EVA crewman's activity using the 70mm camera and the
16mm sequence camera. He is also responsible for reading the
contingency procedures to the EVA crewman and supply him with
supporting information as required. The IVA crewman also
assists with the ETB transfers and takes care of stowing the
ETB contents.

Secondary coverage of the EVA crewman's activity is accomplished
during realtime with the MESA-mounted TV camera which has been
pre-set and oriented to cover the general area of the lower LM
ladder.

The EVA crewman's surface activity is confined mainly to the
areas which can be monitored by the IVA crewman. Thus_ prac-
tically all of the surface activity can be documented with the
sequence camera.
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CONTINGENTPLANS

4.2 Detailed Procedures - Contingency EVA's

4.2.1 EVA-I Two Man Walking Traverse

The following pages present detailed step-by-step procedures,

in a vertical timeline format, for the EVA-I Two Man Walking

Traverse. These procedures are based upon the assumption that

LRV failure occurs at the point of test driving the vehicle

(0+45 into EVA-I) and that the geology traverse will be ac-

complished during EVA-I and the ALSEP will be deployed in EVA-2.

The geology station activities will be similar to those in the

nominal E_-I traverse. The exceptions, notably, are those in

which the necessary equipment is not available due to absence

of the LRV and that the between station traverse times will be

increased to reflect the walking traverse rate.
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking Traverse

IEVAI !'sKFUNC '10_

LMP ACTIVITIES ,, CDR ACTIVITIES c'"_"_,T,ME, . o
I I P R

-- 0+30

NOTE: For the purpose of this timeline
plan, it is assumed that the EVA
activities are nominal up to 45
minutes into the EVA at which
lime a LRV malfunction occurs.

0+40

Remove 16mmmag CC from ETB and
attach to camera

_ Photo CDR/LRV Test drive LRV - Park LRV in
Quad IV near MESA

Stow 16mmcam on LRV LMP handhold [LRV will not function]
Troubleshoot LRV (30 min Max) Troubleshoot LRV (30 min Max)

- 0+50
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: l, Two Man Walking Traverse

UNC O_

LMP ACTIVITIES CDR ACTIVITIES t- _-
IT,MEI - oP R

-- 0+50

I+00

- I+I0
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking Traverse

EVA CDR ACTIVITIES .v., _
LMP ACTIVITIES IT,MEI _- 8,

-- I+I0

Abandon LRV Abandon LRV

Unstow and attach EVA-I pallet Remove Quad III thermal blankets
to MESAtable from geology pallet

Remove & discard 16mmcam rack Offload geology pallet from LM
Unstow & place ECS LiOH in and place on +Y footpad

pallet pocket Remove & discard pallet handrail_
Stow ETB on MESAtable Pull HTC stowage pip pin
Attach LEC to EVA-I pallet Remove straps around HTC legs

Climb LM ladder to porch Open HTC and swing out
Pull hinge pin lanyard to releas_

I+20 HTC
Retrieve cont sample & ingress Deploy HTC legs and place HTC on

LM surface near +Y footpad
Stow cont sample inside LM Pull HTC stowage pip pins (4)

Attach LEC to overhead handrail Remove stowage bracket
Stow tongs on HTC

Transfer pallet into LM Transfer pallet into LM

Disconnect LEC from pallet Unstow SCB #2 & #3 from

Stow LEC inside cabin geology pallet & place on HTC

Remove from pallet & stow:
food, batteries, LiOH cans Remove 70mmmags KK, O0 from

ETB & stow in SCB #3

Unstow CDR's 70mmcam from MESA
Place pallet on LM floor

& attach mag NN from ETB &

Move through LM hatch leave cam in ETB

Unstow and open SCB #I
Retrieve & discard pallet Remove & stow in SRC:

Close LM hatch 6 core stems, 2 core stem cap
disp, 2-20 DSBD, 1 core tube

Descend to surface I+30 cap disp
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking Traverse

IEVAI ,.sRUN( ION

LMP ACTIVITIES CDR ACTIVITIES _ "a'-
ITIMEI ; .°

-- Descend to surface I+30

Attach to CDR's PLSS: Attach to LMP's PLSS:
• SCB #I to left side • Hammer (from HTC)
• SCB #2 to right side • Core tube tool (from HTC)

• SCB #2 to left side
• SCB #4 (from pallet) to right

Assemble & tether ext hndl/scoop side
• Core tube cap dispenser

Close lid on SRC#I Tether tongs

Open LRV antenna can Unstow the LCRUfrom MESA

Unstow LGA Attach LCRU to back of LMP's PLSS

Hand LGA to CDR Install LGA on LCRU& connect
antenna cable

Assist CDRwith LCRU LCRU cb-closed
checkout LCRU Pwr Sw - INT

LCRU Sel Sw - PMI/NB
Check LCRUAGC, Temp & Power
LCRUSel Sw - PMI/WB

- I+40
Tidy MESAthermal blankets

Remove BSLSS from ETB &
- attach to CDR's PLSS

Attach 70mmcam/bag disp to EMU
Attach 70mmcam/bag disp to EMU Unstow gnomon, deploy and carry
Retrieve traverse maps and on geology traverse

sun compass from ETB Orient TV in dir of traverse
Depart on Geology Traverse Depart on Geology Traverse

1

NOTE: The geology traverse & task information for the EVA-I
Walking Traverse is contained in Section 4.3, Table 4.3-I

+
- 1+50
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking lraverse

I EVA I s _-_sg FUN rlo_

LMP ACTIVITIES ITIMEI CDR ACTIVITIES .Ac'-'c-._-_-.o
-- 5+50

Arrive at LM 6+00 Arrive at LM
Orient TV to view LM area

Remove SCB #I & #2 frorl CDRPLSS Remove SCB #3 & #4 from LMP
& stow on HTC PLSS & place on LRV seat

Remove BSLSS from CDRPLSS & Remove LCRUfrom LMP PLSS
stow in sun & stow in sun

Stow samples from SCB #2 in Remove hammer, core tube tool &
SCB #I core tube cap disp from LMP

PLSS & stow on HTC
Remove 6 core stems & 2 core

stem cap disp from SRC#I
& stow in SCB #2 (on HTC)

Unstow SWCfrom MESA Retrieve from MESA& install
filter on 70mmcam

Carry SWC60 ft SE of I.M Retrieve gnomon

Select site for polarimetric

Remove SWCfrom stowage can photography

Extend SWCstaff

Deploy SWCfoil 6+10 Obtain far-field polarimetric
photographs
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking Traverse

EVA I rAs,LMP ACTIVITIES CDR ACTIVITIES ..'c-"t-I="u"c'_l
T MEI ,I _ °,

I P R ;

-- Deploy SWCfoil 6+I0 Obtain far-field polarimetric !
photographs

• 3 photos, 50-110 degree
phase angle

Push SWCstaff into surface e3 photos 20 degrees down-
sun from first photos

Photo SWCX-sun & dn-sun

Place gnomon at sample site
Return to LM

Obtain near-field polarimetric
photographs

Obtain 70mmphoto pans around • 1 photo down-sun
LM at 12:00, 4:00 and .3 photos, 90 degrees phase
8:00/30 ft; photo descent ,3 photos, II0 degrees phase
engine/surface (Quads II & III) o3 photos 130 degrees phase
and inspect LM

Collect a min. of 4 rock samples
in doc. sample bag

Obtain post-sampling photos,
X-sun & dn-sun

- 6+20

- Retrieve gnomon & walk to LM

_ Stow samples in SCB #4

Unstow flag kit from MESA
Stow tongs on HTC

Remove flag covering Stow gnomon on HTC

Keep staff & pass flag to CDR Select flag deployment site
Retrieve hammer from HTC

Drive staff into surface Deploy & mount flag in staff

Photo CDR/Flag
Pass LMP 70mmcam to CDR

Photo LMP/Flag
Stow hammer on HTC

Remove SCB #I from HTC & place Stow 70mmcamera in ETB
in SRC#I

Remove SRC #I seal protector
Transfer all cam mags from

- Close and seal SRC#I 6+30 SCB #3 to ETB
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking Traverse

II s,As,
FUNC

EVA CDR ACTIVITIES _1 r,_LMPACTIVITIES 'TIME'I I AIM D

M I P R

m Close and seal SRC#1 6+30
Transfer all cam mags from

SCB #3 to ETB

Place SCB #4 on SRC#l Remove mag from 500_
lens cam & stow in ETB

Stow 500_ lens cam on MESA

Place SCB #3 on SCB #4
Unstow dust brush from

Tidy MESAthermal blankets Quad III pallet

Unstow dust brush from geo pallet

Clean CDR's EMU Clean LMP's EMU

Stow dust brush on geo pallet Stow LMP's PLSS antenna
Ingress LM carrying SCB #3

Attach LEC to handhold Attach LEC to SRC #I

Transfer SRC #I into LN 6+40 Transfer SRC#I into LM

Remove SRC#I from LEC Transfer LEC hooks to surface

Stow SRC #I in LM Attach LEC to ETB

Transfer ETB into LM Transfer ETB into LM

Remove ETB from LEC Transfer LEC hooks to
Stow ETB in LM surface

Stow LEC on ladder hook

LCRU Pwr Sw - OFF
Adjust LCRUthermal blankets

Clean EMU

6+50B
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MISSION: APOLLO15, J-I DATE: 5/18/71
EVA: I, Two Man Walking Traverse

'UN( ON ]

E CDR ACTIVITIES "c-LMP ACTIVITIES

_ 6+50 Clean EMU
Ascend ladder carry SCB #4

Stow SOB#4 in LM Hand SCB #4 to LMP

Pass LEC to CDR Stow LEC on platform

Assist CDR- Stow CDR's Ingress
PLSS antenna

NOTE: Oetailed Procedures for
final EVA closeout are

. presented in the Lunar
Surface Checklist

' t
-- END Ist EVA 7+00 ENDIst EVA
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4.2.2 EVA-2 TWO MAN WALKING TRAVERSE

The following pages present detailed step-by-step procedures,
in a vertical timeline format, for the EVA-2 Two Man Walking
Traverse with the assumption that the LRV has not been usable
on EVA-Ix In this case, the ALSEP is deployed on EVA-2 fol-
lowed by the geology traverse. These procedures are also in-
cluded in the Lunar Surface Checklist. The geology station
activities will be similar to those in the nominal EVA-2 tra-
verse. The exceptions, notably, are those in which the nec-
essary equipment is not available due to absence of the LRV.
The between station traverse times are increased to reflect
the walking rate.
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MISSION: Apollo 15, J-I DATE: 5/24/71

EVA: 2 Two Man Walkinq Traverse
FUN( I0_

LMP ACTIVITIES ITIMEI CDR ACTIVITIES -_-o
I I P R

m Assist CDR; deploy CDRPLSS 0+10 Move thru hatch
antenna

Place jett bag in hatch Toss jett bag in Quad I
Hand LEC to LMP

Attach LEC to handhold

Ready ETB for transfer Descend to surface

Confirm "GO" for 2-Man EVA Unstow MESAPallet #2 and attach
to MESAtable

- Unstow ECS LiOH canister & place
in pallet bag

Attach LEC to pallet
Transfer pallet into LN Transfer pallet into LM

Describe additional LM site
characteristics

Disconnect LEC from pallet

Attach LEC to ETB

Transfer ETB to surface Transfer ETB to surface
m

0+20

Disconnect and stow LEC Attach ETB to SRC table
Remove & stow pallet equipment Stow LEC on ladder hook

Place pallet on LM floor Unstow drill from MESA& place
Recorder - OFF on surface
Verify VOX Sens (2) - Max
Verify CB configuration
Utility & Floodlights -. OFF
Move thru hatch

Get 70mmcam from ETB & photo
" Discard pallet into Quad I LMP egress

Close hatch

Descend to surface

CDRdeploys LMP PLSS antenna Deploy LMP PLSS antenna
Position TV to view ALSEP

offload

Open SEQ bay doors

- 0+30 Offload ALSEP pkg 1 (expts pkg)
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Man Walking Traverse

£ FUNC rl_

LMP ACTIVITIES CDR ACTIVITIES o'TIME' c -c" "_I I A M D
M, P R

m 0+30 Offload ALSEP pkg 1 (expt pkg)

Offload ALSEP pkg 2 (pwr pkg)

Remove and discard boom-to-pkg-
stick

Remove & discard boom-to-pkg stick Move pkg clear of SEQ bay
Position pwr pkg for fueling
Pull tool stowage pip pins (4)
Unstow UHT'S, pass one to CDR Tether UHT

tether 2nd UHT

Unstow & pass carry bar to CDR Assemble & attach carry bar
Deploy fuel cask lanyard to expts pkg
Rotate fuel cask down & stow

m

lanyard
Unstow & engage dome removal tool Assist LMP with RTGfueling
Check tool securely engaged as required

Remove & discard dome/tool
Unstow fuel transfer tool
Tip power pkg down

Engage fuel transfer tool
Check tool securely engaged

Remove fuel element from cask
Insert fuel element into RTG Check offload booms retracted
Report RTGfueled Close SEQ bay doors
Removed & discard tool 0+40 Position TV to view ALSEP trav
Tip pwr pkg up
Attach pwr pkg to carry bar

Get traverse map from ETB &
stow on HTC

Carry ALSEP pkgs to deployment Tidy MESAblankets
site Carry ALSD and HTC to ALSEP

site

-- 0+50
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two _lanWalking Traverse

IEVAI ,',,FUNC I_

LMP ACTIVITIES ITIMEI CDR ACTIVITIES T "_o
I I PR

-- 0+50

Survey ALSEP site
Place pkgs on surface with
expts pkg in final position Place ALSD & HTC on surface

Orient ALSD to face sun
Disconnect pwr pkg from bar

Reposition pwr pkg I0' East

Remove HFE stowage pip pins (2)

Tip pwr pkg down
Release RTG cable B. bolts (3) Release HFE pallet B. bolts (2)
Deploy RTG cable & discard Lift HFE pallet from pwr pkg

cable reel Carry HFE pallet 15'N C/S

Report shorting switch amps Unstow HFE connector

Connect RTG cable to C/S Place HFE pallet on surface
Connect HFE cable to C/S

Release subpallet B. bolts (2)

Lift subpallet from PWRPKG Carry HFE pallet 30' N
& place I0' N. of PWRPKG of C/S, deploying cable

Release SIDE B. Bolts (4)
& CClG cover bolt

Lift SIDE from subpallet Place HFE pallet on surface &
fold mounting braces

Remove B. Bolt blocking cable I+00 Tip pallet down
reel Release probe box B. Bolts (4)Unstow cable reel

Deploy SIDE legs & place SIDE Lift probe box from pallet
on surface

Unstow SIDE cable connector Separate box and lean probe
Open EXPTSPKG dust cover with tool against pallet
Connect SIDE cable to C/S

Remove carry bar from C/S Carry other probe to drill
site, deploying cable

" Tip C/S down & align Place probe on surface
Stow carry bar on subpallet Carry Ist probe to drill

-- Unstow PSE stool from subpallet site, deploying cablePlace probe on surface
Scoop out depression for stool

Implace PSE stool 9' West Release electronics box B.
of C/S Bolts (4)

C/S dust cover remove Lift electronics box from pallet

Release PSE B. Bolts (4) Remove dust cover
Kick pallet clear of area
Place box on surface,

Carry PSE to stool level and align
Remove B. Bolts from PSE

- Place PSE on stool I+I0 Deploy ALSD brackets on HTC
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MISSION: Apollo 15, J-I DATE: 5/24/7]
EVA: 2 Two Man Walking Traverse

E _UN TLO_

LMP ACTIVITIES CDR ACTIVITIES o
IT'MEI . .°

-- Place PSE on stool l+lO Deploy ALSD brackets on HTC

Retrieve drill from surface
Place drill on HTC

Push drill SW to test drill
Report PSE level & alignment Deploy rack legs and remove rack

from treadle

Release SWE B. Bolts (4)

" Lift SWE from C/S Place rack on surface
Remove drill from treadle

_ Carry SWE 13' N. C/S,
deploying cable

Carry drill & rack to Ist
Check legs extended & locked drill site
Place SWE on surface,
level and align Place rack & drill on surface

Remove & discard stem cover
Release stem retaining velcro

Release LSM B. Bolts (2) Assemble first two bore stem
Remove tie down & discard sections (one with bit)

Lift LSM from C/S Insert sections into drill chuck

Check cable free of sun shield Set drill bit down on surface

Carry LSM 50' WNW, I+20 at mark on HFE cable
deploying cable Remove battery thermal shroud

- Drill bore stem into surface

Select LSM site

Remove stowage bracket Remove drill from bore stem
Deploy legs
Align LSM & place on surface Reset drill chuck

with cable outside legs Place drill on surface
Assemble 3rd & 4th sections

Remove from collar of bore stem

- Deploy center sensor arm then Lift & attach drill to bore stem
other two sensor arms Drill bore stem into surface

_ Remove dust covers & PILAcover
Remove drill from bore stem

Align and level LSM
m

Reset drill chuck
Place drill on surface

Assemble 5th & 6th sections
on bore stem

Lift & attach drill to bore stem

Check doors open & LSM free Drill bore stem into surface
- of discarded parts I+30
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Han Walking Traverse

IEVAI ,As_UN[ I_

LMP ACTIVITIES CDR ACTIVITIES "-t- "_IT'MEI o,"oI
-- Check doors open & LSM free 1+30

of discarded parts

Report level & alignment Remove drill from bore stem
Return to C/S Reset drill chuck
Starting front center & proceeding

CW, release/deploy in turn B. Place drill on sJrface
Bolts, side cable, antenna cable Retrieve probe from probe
and back sunscreen box

Release two inter B. Bolts
Release center B. Bolt and Insert probe into bore stem

raise sunshield Retrieve probe rod from box

Remove sunscreen covers Push probe to bottom of stem
and discard (3) Report probe depthCheck sunscreens properly
deployed & engage velcro tabs Carry rack, rod and drill

to 2nd drill site
Place equipment on surface

Retrieve & install antenna mast Assemble Ist two bore stem
sections

Insert sections into drill chuck
Release antenna gimbal B-Bolts Set drill bit down on surface

at mark on HFE cable
Remove gimbal from subpallet Drill bore stem into surface
Remove gimbal housing cover

Install gimbal on mast Remove drill from bore stem
Remove housing & discard
Install antenna on gimbal I+40 Reset drill chuck

Place drill on surface
Check C/S alignment

Level & Align antenna base Assemble 3rd & 4th sections
on bore stem

Lift & attach drill to bore stem
Drill bore stem into surface

Remove drill from bore stem
Enter elev 4.71 and azimuth 35.81

offsets Place drill on surface

_ Recheck antenna level Assemble 5th & 6th sections
and alignment on core stem

Retrieve SIDE near subpallet
Lift and attach drill to bore

Carry SIDE 55 ft NE, deploying stem
cable Drill stem into surface

Remove drill from bore stem
Select SIDE deploy site
Remove SIDE dust cover Remove & discard drill chuck
Remove & implace ground screen Place drill on surface

Retrieve probe from probe box

Remove CCIG cover Insert probe into bore stem
Remove CCIG from cavity I+50 Retrieve probe rod
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Man Walking Traverse

IEVA I s, ,.s,E i FUN1 TION

LMP ACTIVITIES CDR ACTIVITIES _'

m Remove CCIG from cavity 1+50 Retrieve probe rod

haunt CCIG in ground screen tube Push probe to bottom of bore stem

Pull ground screen tube pin Report probe depth
Withdraw & discard probe rodPlace SIDE on ground screen

Level & align SIDE Carry rack & drill to coring
Rotate CCIG down onto surface site (position HTC as required)

Pull SIDE dust cover pin Implace drill treadle on surface
Report pin pulled
Recheck SIDE level & aligned Open SCB #2 and assemble
Return to C/S Ist two core stems

Depress shorting switch Thread sections into drill
Check shorting switch amps zero Lift drill and place core
Turn Astro Sw #I clockwise bit into treadle

Drill core stem into surface
Request X-mitter turn on
Return to LM

Remove drill from core stem &
place on surface

Assemble 3rd & 4th core
stem sections

Thread sections onto stem
2+00 Retrieve drill and attach

drill to core stem
Drill core stem into surface

Remove drill from core stem &
place on surface

Remove thermal blanket From
over LRRR in Quad III Assemble 5th & 6th core

Offload LRRRpallet from LM stem sections
Place pallet on surface &

remove LRRRfrom pallet Thread sections onto core stem
Retrieve drill and attach

drill to core stem
Get LMP 70mmcam from ETB & mount Drill core stem into surface

on EMU (carry CDR's 70mmcam

to ALSEP site-leave on HTC) Retrieve CDR70mmcamera from HTC
Retrieve and carry LRRR>25FT Obtain photo pans 7 ft X-sun

west of central station from drill and 3 ft either side
of 7 ft pt.

Place 70mmcam on HTC

Pull drill/ stem from surface
to expose Ist joint

Remove drill from stem
2+10
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Han Walking Traverse

E FUN TI_ !

LMP ACTIVITIES CDR ACTIVITIES o __
'T'ME' c L CI I A M D

W P R

-- 2+10 Remove drill from stem

Remove stem caps from SCB #2
Cap core stem top section
Retrieve stem wrench

Place LRRRon surface
Pull alignment device pip pin Pull stem from treadle, breakingeach joint as it comes thru
Pull reflector array pip pin treadle
Deploy reflector array Place stem on HTC

Cap stem bit end

Pull leveling leg pip pin Disjoint, cap, and stow stem
Deploy leveling leg sections in SCB #2

Tip LRRRdown

Level and align LRRR

Discard UHT
Remove dust covers

Strip off outer protective gloves
and discard

Recheck level and alignment

Photo LRRR & ALSEP Collect documented samples from
ALSEP area until LHP completes
ALSEP photos

NOTE: Deploy LSM sun shield

_ after LSH photography complete 2+20

Discard UHT
Carry HTC

Retrun to LM 2+30 Return to LM
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Man Walking Traverse

l wl ,,s,ES= FUNC rlO_

LMP ACTIVITIES CDR ACTIVITIES • m
I TIMEI _ _ _D
I I M. P R

-- Return to LM 2+30 Return to LM

m Open MESAthermal blankets Unstow & open SRC#2

Unstow both LCRU batts from HESA Remove SCB #5, stow on HTC

Hand one batt to CDR- wrap other Replace LCRUbattery
batt in Quad III therm blanket
& stow in +Y footpad

Unstow SCB #7 from geo pallet & Switch LCRU- INT pwr
open

Transfer from SCB #5 on HTC to #7: Transfer core stems in SCB #2
• 3-core tubes (on HTC) to SRC #2

_ • Core tube cap disp ,- in pkt 2+40 Attach to LMP PLSS tool harness:
• SESC - in pocket • SCB #2 & #6
• 2-20 bag dispensers

- Place SCB #7 in +Y footpad • Core tube cap dispenser• Hammer
Place one 20 bag dispenser on • Core tube tooleach 70mmcamera

• LCRU

Replace mag KK on LMP camera with
mag PP LCRUSel Sw - PMI/WB

Attach to CDRPLSS too1 harness:
SCB #5 Stow spare 70mmr,_gs QQ & RR
BSLSS in SCB #6

Tether scoop/ext handle Tether tongs

Attach 70mmcam to EMU Attach 70mmcam to EMU

Get traverse maps from ETB
Tidy MESAblankets Orient TV to traverse direction

Depart on geology traverse Depart on geology traverse

2+50
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Man Walking Traverse

i I EVA "_,s.
rUNC I_

LMP ACTIVITIES CDR ACTIVITIES "a-
!ITIMEI "o°

- 6+10

I

NOTE: The geology traverse & task information for the EVA-2
Walking Traverse is contained in Section 4.3, Table 4.3-2

6+20

Arrive back at LM Arrive back at LM

Stow 70mmcam in ETB Orient TV to view LM

Remove BSLSS & SCB #5 From Stow 70mmcam in ETB

CDRPLSS Remove LCRUfrom LMP PLSS &
Place BSLSS in sun and SCB #5 place in sun

on MESAtable Assist LMP
Remove from LMP PLSS tool harnes_

Stow scoop/ext handle on HTC -Core tube cap disp. - discard
Assist CDR ,Hammer - stow on HTC

• SCB #2 & #6 - stow on HTC
• Core tube tool - stow on HTC

- 6+30 Tidy harness velcro covers
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA" 2 Two Man Walking Traverse

_UNC IONI

LMP ACTIVITIES CDR ACTIVITIES _ c--'1
IT,MEI .oo

-- 6+30 Tidy harness velcro covers
Remove BSLSS from LMP PLSS & stow

in sun (in thermal blanket)

Remove SCB #6 from HTC & carry Remove core stems from SRC#I
to MESA and stow in SCB #5

Remove 70mmmags from SCB #6
& stow in ETB Fill SCB #5 with doc samples

from SCB #6 (as required) and
Leave SCB #6 on [,IESA place in SRC #I
Remove SCB #2 from HTC and

place on I,_ESA Remove SRC seal protector
Close & seal SRC#2

Unstow dust brush from geo pallet
Clean CDR's EMU

Clean LMP's EMU& stow LMP
PLSS antenna

Ingress; carry SCB #6 into LM Stow dust brush on geo pallet

Tidy MESAthermal blankets

Stow maps in ETB

- Attach LEC to handhold 6+40 Attach LEC.to SRC#2

- Transfer SRC #2 into LM Transfer SRC#2 into LM

Remove SRC #2 from LEC Transfer LEC hooks to surface
Stow SRC #2 in LM Attach LEC to ETB

Transfer ETB into LM Transfer ETB into LM

Remove ETB from LEC
Transfer LEC hooks to surface

Stow ETB in LM Stow LEC on ladder hook

Adjust LCRU thermal blankets

- 6+50 Clean EMU
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MISSION: Apollo 15, J-I DATE: 5/24/71
EVA: 2 Two Man Walking Traverse

l wl 'UN_ ON

LMP ACTIVITIES ITIMEI CDR ACTIVITIES _p _R°
-- 6+50 Clean EMU

Ascend ladder; carry SCB #2

Stow SCB #2 in LM Hand SCB #2 to LMP
Pass LEC to CDR Stow LEC on platform

Assist CDR; stow CDR's Ingress
PLSS antenna

NOTE: DETAILED PROCEDURES
_R FINAL EVA CLOSEOUTARE

PRESENTEDIN THE "LUNAR
SURFACECHECKLIST"

End 2nd EVA 7+00 End 2nd EVA
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4.2.3 EVA-3 TWOMANWALKINGTRAVERSE

The followingpages presentdetailedstep-by-stepprocedures,
in a verticaltimeline format,for the EVA-3 Two Man Walking
Traverse. These proceduresare also included in the Lunar
SurfaceChecklist. The geologytraversecontainsstation ac-
tivitiessimilar to those in the nominal EVA traverse. The
exceptions,notably,are those in which the necessaryequip-
ment is not availabledue to absenceof the LRV. The between
station traverse"timesare increasedto reflectthe walking
rate.
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MISSION: Apollo 15, J-I DATE: 5/25/71
EVA: 3 Two Man Walking Traverse

EVA I ,-,,s.
FUN¢ ION

LMP ACTIVITIES CDR ACTIVITIES "-c-""a-T MEI _ o
I P R

i Assist CDR; deploy CDRPLSS 0+'0 Move thru hatch
antenna

Place Jett bag in hatch

Toss Jett bag in Quad I

Attach LEC to handhold Hand LEC to LMP

Confirm "GO" for 2-man EVA Decend to surface

Transfer LEC hooks into LM Transfer LEC hooks into LM

Attach LEC to ETB
-- Assist CDR Transfer ETB to surface

Disconnect and stow LEC
Attach ETB to SRCtable

Recorder-OFF
Verify VOX Sens (2) - I,lax Stow LEC on ladder hook
Verify cb config
Utility & floodlights - OFF
Move thru hatch Retrieve LCRU batt from +Y
Close hatch footpad

Decend to surface Change LCRUbatt

CDRdeploys LMP PLSS antenna 0+20 Deploy LMP PLSS antenna

Unstow BSLSS bag from MESA Get SCB #7 from +Y footpad &
& stow on HTC stow on HTC

Stow spare 70mmmags (from ETB) Remove 2 - 20 bag disp from
in SCB #8 SCB #7 & place on MESAtable

Remove SCB #7 from HTC & attach Remove core tube cap disp from
to CDRPLSS tool harness SCB #7 & place on LMP PLSS tool

Attach BSLSS to CDRPLSS harness

Assist CDR
- Unstow & attach to LMP PLSS tool

harness:
• Hammer

- • Core tube tool
• SCB #8 (from geo pallet)

_ • BSLSS sample bag
• LCRU

LCRU Pwr Sw - INT
LCRU Sel Sw - PMI/WB

Tether scoop/ext handle Tether tongs

Install 20 bag disp on 70mmcam Install 20 bag disp on 70mmcam

Mount 70mmcam on EMU 0+30 Mount 70mmcam on EMU
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MISSION: Apollo 15, J-I DATE: 5/25/71
EVA: 3 Two Han Walking Traverse

I $ TAS_
E I FUN( rioN

LMP ACTIVITIES EVA CDR ACTIVITIES "m
T ME I c, _ '-¢"

AI M D

M.t P R

Mount 70mmcam on EMU 0+30 Mount 70mmcam on EMU

Get traverse maps from ETB Orient TV in traverse direction

Depart on geology traverse Depart on geology traverse

NOTE: The geology traverse & task information for the Eva-3
Walking Traverse is contained in Section 4.3, Table 4.3-3

B

0+40

- 0+50
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MISSION: Apollo 15, J-I DATE: 5/25/71
EVA: 3 Two Han Walking Travers

l vAl FUNC O_

LMP ACTIVITIES CDR ACTIVITIES "c- z-"
IT MEI o

D 5+10

-- Arrive back at LM Arrive back at LM

Assist CDR LCRUPwr Sw - OFF
Remove LCRUfrom LHP PLSS &

place on surface

Discard tongs
Remove SCB #7 from CDRPLSS Stow 70mmcam in ETB

& stow on HTC
Photo surface under descent engine Remove SESC from SCB #7 & open

Collect contaminated sample Hold SESCfor LHP
in SESC

Photo contaminated sample area 5+20 Close & seal SESC - stow in
SCB #7

Discard scoop/ext handle Remove SCB #8 & BSLSS sample bag
from LMP PLSS tool harness &
stow on MESAtable

Doff BSLSS and PLSS tool harness Doff PLSS tool harness & discard
& discard

Retrieve SWCfoil (Do following sequence ONLY if
LRV is at LM)

Unstow TCU power cable
Unstow TCU & place on LRV seat
Remove LCRUY-cable from LRV

& attach to TCU
Retrieve TV camera and carry

to LRV
- Place SWCfoil in bag from MESA& TV pwr sw - OFF

stow in ETB Remove TV from tripod
Mount TV on TCU

= Connect TV power cable
Unstow HGAfrom canister

Get LCRU& carry to site 300' East Carry HGA& TV/TCU to site
of LM approx heading 096° 300' East of LM approp heading

096°

Assist CDR 5+30 Implace TCU staff in surface
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MISSION: Apollo 15, J-I DATE: 5/25/71
EVA: 3 Two Man Walking Traverse

FUNC I_

LMP ACTIVITIES CDR ACTIVITIES -:'- -_-
ITIMEI .o o

-- Assist CDR 5+30 Implace TCU staff in surface
Unstow HC_Acable & discard foam

Connect cable to LCRU Connect TCU to LCRU

Level TCU/TV (prop up with
Implace HGAstaff in surface rocks if reqd)

and align HGA

Switch LCRU- INT pwr
- TV RMT

Photo installation with 70mmcam

_ Adjust LCRUdust covers

Return to LM Return to LM

Doff 70mmcam, remove mag & Remove 70mmmags from SCB #8
stow in ETB & stow in ETB

Unstow dust brush from geo pallet

- 5+40
Clean CDR's EMU Clean LMP's EMU; stow LMP PLSS

antenna
m

Ingress, carry BSLSS b_g into
LM Attach LEC to SCB #7

Attach LEC to handhold

Transfer SCB #7 into LM

Remove SCB #7 from LEC Transfer LEC hooks to surface

Attach LEC & ETB

Transfer ETB into LM
Transfer ETB into LM

Remove ETB from LEC Clean EMU
Discard LEC to porch

CB(16) LTG TRACK- Close
SW: EXTERIORLTG-TRACK

(CDR Check light on) Check LM Dock light - ON
- SW: EXTERIORLTG - OFF 5+50 Check area
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MISSION: Apollo 15, J-I DATE: 5/25/71
EVA: 3 Two t.lan Walking Traverse

EVA I FUNC 'IO_

LMP ACTIVITIES TIME' CDR ACTIVITIES -c-_-_-oI P R

-- SW: EXTERIORLTG - OFF 5+50 Check area
CB(16) LTG TRACK- Open

Ascend ladder; carry SCB #8
Stow equipment & samples in LM

Hand SCB #8 to LMP
Stow SCB #8 in LM Discard LEC

m

Assist CDR; stow CDR's PLSS Ingress
antenna

NOTE: DETAILED PROCEDURESFOR
FINAL EVA CLOSEOUTARE PRE-
SENTEDIN THE LUNARSURFACE

CHECKLIST

End 3rd EVA 6+00 End 3rd EVA

m
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4.2.4 EVA-I ONEMANLRV "TRAVERSE

To be supplied in a supplement to the Lunar Surface
Procedures,

4.2.5 EVA-2 ONEMANLRV TRAVERSE

To be supplied in a supplement to the Lunar Surface
Procedures.

. 4.2.6 EVA-3 ONEMANLRV TRAVERSE

To be supplied in a supplement to the Lunar Surface
Procedures.
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4.2.7 DETAILED PROCEDURES- MINIMUM TIME EVA - ONE MAN

The following pages are step-by-step timeline procedures for a
minimum time one-man-EVA. These procedures are on the same
vertical timeline format as a normal EVA. Since the EVA crew-
man will not have a cuff checklist for this contingency, the
IVA crewman will read the procedure to the EVA crewman and sup-
ply supporting information as required.
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MISSION: Apollo 15, J-I DATE: June I, 1971
EVA: ONEMAN- MINIMUMTIME

rUNC ION

LMP ACTIVITIES CDR ACTIVITIES "c-
IT'MEi ,. o.

I

_ 0+00 Check cabin pressure "ZERO" -
Feedwater - ON
Open Hatch

m

NOTE: Detailed procedures are
presented in "Lunar Surface
Checklist", "Equipment Prep
EVA I" section.

0+I0 Move thru hatch
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MISSION: Apollo 15, J-I DATE: June I, 1971
EVA: ONEHAN - MINIMUMTIHE

E FUN( TION

LMP ACTIVITIES CDR ACTIVITIES o
ITIMEI .o

-- 0+I0 Move thru hatch

Prepare LEC

Pass LEC to EVA Crewman Deploy LEC

Descend to top of ladder
Photo EVA Crewman descend Deploy MESA

with 70mmcamera
Descend to footpad

- LM 16mmSeq Cam - ON (12 FPS) Check ascent capability
to lower ladder rung

NOTE: Monitor & photograph EVA Step to surface
crewman using 70mmcamera and
LM 16mmSeq Canl.

Read procedures to EVA crewman Check and discuss mobility
and stability

0+20 Report LM status

Transfer ETB to surface Transfer ETB
Hang on MESA

16mmCam - OFF
Change Hag Unstow CSRC& deploy handle
16mmCam - ON and bag

Collect sample
Remove handle & close bag
Hang sample on ladder

m

Rest/Check EHU

Unstow 70mmCamera from MESA

- Remove mag LL from ETB and
install on camera

Attach camera to EMU

Check surface locomotion
capability

- 0+30
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MISSION: Apollo 15 J-I DATE: June I, 1971
EVA: ONEHAN- MINIMUMTIME

EVA _1"_FUN rl_

LMP ACTIVITIES T MEI CDR ACTIVITIES ,,c"-c-,__o_I P R

-- 0+30

16mmcam - OFF
Change mag

16mmCam - ON (12 FPS) Describe landing site and
LM landing condition

Obtain +Z panorama

16mmCam- OFF

- 0+40 Stow 70mmCamand Contingency
sample in ETB

Transfer ETB into cabin Transfer ETB into cabin

Remove 70 mmcam and contingency Clean EMU
sample from ETB

Climb ladder to porch
Pass LEC/ETB to CDR Receive & discard LEC/ETB

- Ingress - Go to Post EVA
Procedures

B

- 0+50
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4.3 EVA WALKING TRAVERSES

4.3.1 Traverse Assumptions and Ground Rules

The walking traverse plans contained in this document are based
upon an LRV failure occurring at the point of the LRV test drive
in EVA-I. These plans can be readily modified for LRV failure
occurring later in any of the succeeding EVA's. The traverse
times and station stops were constructed using a nominal
walking rate of 2.75 Km/hr and a maximum walking rate of
4.0 Km/hr.

4.3.2 Traverse Maps and Station Tasks

The traverse maps for the walking traverses EVA-I,2,3 are
shown in Figures 4.3-I, 4.3-2 and 4.3-3 and the station tasks
are presented in tabular form in Tables 4.3-I, 4.3-2 and 4.3-3
for EVA-I,2 and 3 respectively.
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Figure 4.3-I Walking TraversesEVA-I,2,3 (SUMMARY)
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4.3-2a EVA-I,2_3 1:25,000 Walkin( Traverse Contour

HADLEYRILLE
WALKINGTRAVERSES
EVA-J,li,lll

Figure 4.3-2a 370
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Table 4.3-I

EVA I WALKINGTRAVERSE

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES

LM - 1:43 SMOOTHMARE SEE SECTION

TRAVEL 1:43 1:10 ACROSSTYPICAL SMOOTHMAREFILL OBSERVEAND DESCRIBETRAVERSEOVER
TOWARDRIM OF HADLEYRILLE SMOOTHMAREFILL MATERIAL

hr PnT ell C_PE _ATIIDEC A_IN DI _PVuLSu_LBE _uR,_L
DISTRIBUTION

NOTEANY DIFFERENCESBETWEENMARE
AND RiLLE RIM MATERIAL

a 2:53 0:15 NEARSOUTHERNPARTOF ELBOW RADIAL SAMPLINGOF ELBOWCRATERPAN
CRATEREJECTABLANKET

TRAVEL 3:08 0:17 TO APENNINEFRONTSLOPENORTH LOOKFORCHANGESIN LITHOLOGYOR
OF ST. GEORGECRATER GROUNDTEXTUREAS INDICATIONS OF

BASEOF FRONT
COMPAREMAREAND RILLE RIM MATERIAL

TO APENNINEFRONT
OBSERVECHARACTERANDDISTRIBUTION

OF ST. GEORGEEJECTABLANKET

b 3:25 0:43 NEARBASEOF APENNINEFRONT RADIAL SAMPLEOF ST. GEORGECRATER
NORTHOF ST. GEORGECRATER AS SLOPEPERMITS

COMPREHENSIVESAMPLEAREAAT
APENNINEFRONT

DOUBLECORETUBE
STEREOPAN FROMHIGH PO'INT- i00 m

BASEALONGFRONT
FILL SESCAT APENNINEFRONT



EVA I WALKINGTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

TRAVEL 4:08 0:13 ACROSSBASEOF APENNINEFRONT OBSERVEAPENNINEMATERIALAND
ADJACENTTO POSSIBLE DEBRIS RELATIONTO MARESURFACE
FLOW

c 4:21 0:16 AT BASEOF APENNINEFRONT EXAMINEFLOWAND COMPARETO MAREAND
ADJACENTTO POSSIBLE DEBRIS FRONT
FLOW DOCUMENTEDSAMPLESOF APENNINEFRONT

AND 'FLOW' MATERIAL
OBSERVEAND DESCRIBEVERTICAL AND

LATERALCHANGESIN APENNINEFRONT;
COMPARETO PREVIOUSSTOP

PAN
OBSERVECHARACTERISTICSOF EVA III

ROUTE

TRAVEL 4:37 1:23 FROMBASEOF APENNiNE FRONT OBSERVECHARACTERISTICSAND EXTENT
ACROSSMARETO LM OF POSSIBLE DEBRIS FLOW

OBSERVEAREATO BE TRAVERSEDON
EVA III

COMPAREMAREMATERIALTO APENNINE
FRONTAND RILLE RIM

OBSERVEPOSSIBLERAY MATERIAL

LM 6:00 I:00 SMOOTHMARE LM AREAACTIVITIES
EVA CLOSEOUT



Table 4.3-2

EVA II WALKINGTRAVERSE

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSANDACTIVITIES

LM 2:48 SMOOTHMARE EGRESSLM
ALSEP DEPLOYMENT
PREPAREFORTRAVERSE

TD _IFI,,,A,L_ 2:48 0:34 ACROSSSMOOTHMAREBETWEENIM COMPARESMOOTHMAREMATERIALTO RILLE
AND RIM OF HADLEYRILLE RIM MATERIAL

d 3:22 0:31 AT RIM OF HADLEYRILLE OBSERVEAND DESCRIBERILLE AND FAR
WALL

500-mm LENS CAMERAPHOTOGRAPHY
_o COMPREHENSIVESAMPLEAREA
-._ SINGLE (DOUBLE) CORETUBE

PAN
DOCUMENTEDSAMPLINGOF CRATERAT

EDGEOF RILLE

TRAVEL 3:53 0:29 ALONGRILLE RIM TO TERRACE DESCRIPTIONOF RILLE AND RIM MATERIAL
PHOTOGRAPHYAS APPROPRIATE

e 4:22 0:28 RILLE RIM AT TERRACE OBSERVEAND DESCRIBERILLE AND FAR
RILLE WALL; COMPARETO PREVIOUS
OBSERVATIONS

500-mm LENS CAMERAPHOTOGRAPHY
DOCUMENTEDSAMPLESOF RILLE RIM AND

CRATERAT EDGEOF RILLE
PAN
COMPARERILLE RIM MATERIALTO OTHER

TERRAIN



EVA II WALKINGTRAVERSE(CONT)

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

TRAVEL 4:50 0:48 FROMRILLE RIM EASTACROSSMARE OBSERVECHANGESIN MATERIALBETWEEN
RILLE RIM ANDMARE

f 5:38 0:37 160 m CRATERIN MARE COMPREHENSIVESAMPLEAREA
DOUBLECORETUBE
DOCUMENTEDSAMPLINGOF LARGEMARE

CRATER
POSSIBLE FILLET/ROCK SAMPLE
POSSIBLE LARGEAND SMALL

EQU!DIMENSIONALROCKSAMPLES
oo PAN

TRENCH
POSSIBLE BURIED ROCK SAMPLE

FILL SESC

TRAVEL 6:15 O:iO ACROSS SMOOTH MARE COMPARE MARE MATERIAL WITH OTHER
TERRAIN

OBSERVE POSSIBLE RAY MATERIAL

LM 6:25 0:35 SMOOTH MARE EVA CLOSEOUT



Table 4.3-3

EVA III WALKINGTRAVERSE

ELAPSED
STATION/ TIME AT SEGMENT
ACTIVITY START TIME GEOLOGICALFEATURES OBSERVATIONSAND ACTIVITIES

LM 0:22 SMOOTHMARE EGRESSLM, PREPAREFORTRAVERSE

TRAVEL 0:22 1:19 SOUTHALONGSMOOTHMAREON WEST OBSERVESMOOTHMARECHARACTERISTICS
SIDE OF SECONDARYCRATERCLUSTER OBSERVESECONDARYCRATERCLUSTER
TO BASEOF APENNINEFRGNT CHARACTERISTICS

PHOTOGRAPHYAS APPROPRIATE

g 1:41 0:48 SLIDE CRATERNEARBASEOF DOCUMENTEDSAMPLES:
APENNINEFRONT SLIDE CRATERIN APENNINEFRONT

OTHERAREAS
STEREOPAN; lO0-m SEPARATIONALONG

APENNINEFRONT
EXPLORATORYTRENCHUPSLOPEOF SLIDE

CRATER
70-mm CAMERASTEREOPAIRS UPSLOPE

AT TARGETSOF OPPORTUNITY

TRAVEL 2:29 0:12 EASTALONGAPENNINEFRONT TRAVERSEALONGAPENNINEFRONT
OBSERVEPOSSIBLE DEBRIS FLOWS,SOURCE

AND DOWNSLOPEMOVEMENT
PHOTOGRAPHYAS APPROPRIATE

h 2:41 0:34 AT BASEOF APENNINEFRONT DESCRIPTIONOF APENNINEFRONTIN
NEARSMALLCRATER SAMPLINGAREA

COMPARISONOF APENNINEFRONTAND
MATERIALTO OTHERSURFACEUNITS

DOCUMENTEDSAMPLESOF APENNINE
FRONTMATERIAL

PAN
EXPLORATORYTRENCH
POSSIBLECORETUBE
70-mm CAMERASTEREOPAIRS OF TARGETS

OF OPPORTUNITYUPSLOPE



EVA III WALKING TRAVERSE (.CONT)

ELAPSED
STATION/ TIME AT
ACTIVITY START TIME GEOLOGICAL FEATURES OBSERVATIONS AND ACTIVITIES

TRAVEL 3:15 0:24 FROM BASE OF APENNINE FRONT TO OBSERVE SECONDARY CRATER DEPOSITS
SOUTH OF DUNE CRATER IN AND RELATION TO OTHER TERRAIN
SECONDARY CLUSTER OBSERVE EASTERN EDGE OF POSSIBLE

DEBRIS FLOW FROM APENNINE FRONT
PHOTOGRAPHY AS APPRORRIATE

i 3:39 0:21 SECONDARY CRATER CLUSTER: SOUTH SOIL SAMPLE
OF DUNE CRATER DOCUMENTED SAMPLING

PAN
EXPLORATORYTRENCH
POSSIBLE CORE TUBE THROUGH SECONDARY

EJECTA
OBSERVE CRATER INTERIOR AND EJECTA

o SAMPLE TYPICAL AND EXOTIC ROCK TYPES
COMPARE SECONDARY CRATER MATERIAL
TO OTHER TERRAIN UNITS

TRAVEL 4:00 1:15 ALONG WEST SIDE OF SECONDARY OBSERVE SECONDARY CRATER DEPOSITS
CRATER CLUSTER, AND ACROSS COMPARE MARE MATERIAL WITH OTHER
SMOOTH MARE TERRAIN

OBSERVE POSSIBLE RAY MATERIAL

LM 5:15 0:45 SMOOTH MARE EVA CLOSEOUT



Table 4.3-4

30 Min Reserves

RADLEY-APENNINE - Walkin9 Traverses Walk Rate 2.75 KM/HR
Walk Back Rate 4.0 KM/HR 10 June 1971

Station Station Reached Data Station Stop _gmp_te Data Return Conting. Walk-Back Walk-Back _ontina. Walk-Back Ce_lete

Step _ Walk Accum EVA 1 Btu 02 EVA Btu 02 Distance Max. Sleed ReQd TiM Btu 02 Amp Hour

Station Time orr Tin Dist. Tin_ I Remain Remain lime Remain Remain Corr. 0 Min IO Min-O/H to LM Margin Margin Margin

Tr #erse I

LM 103 0 0 0 0 O 11,408 1.383 1:43 9159 1.082 0 - -
a 15 2.9 3.t9 70 3.19 2:53 7566 0.870 3:08 7238 0.827 3.19 3.09 3.68 0:48 3=53 3:05 2:54

b a_ 0,7 !0,77 !7 3.96 2:25 ! 8834 0.775 _:08 5_45 9.550 3.96 2.8_ _.57 0:59 2:19 , !:_7 !:42
c i6 0.55 0.61 13 4.57 4:21 5528 0.610 4:37 5183 0.566 3.96 3.83 4.57 0:59 1:50 I:18 I:14
LM 60 3.45 _.80 8_ 8.37 6:00 3288 0.313 _ 1978 0.138 0

TOTALS 237 7.60 8.37 183 7:00

Tra.Brse !!

i.M 168" 0 0 O 0 0 11.719 1.303 2:48 7435 0.791 0
d 31 1.4 1.54 34 1.54 3:22 6542 0.6_4 3:53 5752 0.589 1.54 1_49 1_78 0_23 2T48 2_15 2_33
e 28 1.2 1.32 29 2.86 4:22 4987 0.497 4:50 4273 0.412 2.64 2.55 3.05 0:40 1:25 0:51 1:20

_x) f 37 2.0 2.20 48 5.06 5:38 2999 0.259 6:15 2055 0.146 0.44 0.426 0.508 0:07 0:48 0:15 0:28

LM 35 0.4 0.44 I0 5.50 6:25 1801 0.I15 7:00 908 0.009 0

TOTALS 299 5.0 5.50 121 7:00

*l_cludes ALSEP

Tra _rse III

LM 22 0 0 0 0 0 1,719 1.303 0:22 11.132 1.233 O .... -
g 48 3.3 1.63 79 3.63 1:41 8772 0.972 2:29 7392 0.820 3.63 3.514 4_192 0:54 2:36 2:33 3:25
h 34 0.5 ).55 12 !4.18 2:41 7034 0.780 3:15 6067 0.673 3.96 3.833 4.573 0:59 1:42 I;39 2:35
i 21 1.0 I.I0 24 5.28 3:39 5391 0.594 4:00 4858 0.530 3.43 3.32 3.96 0:51 1:23 1:06 1:59
LM 45 3.1 ].41 75 8.69 5:15 2796 0.285 6:00 1596 0.142 0

TOTALS 170 7.9 3.69 190 6:00

IVA I
TOTALS III:46 20.5 _2.56 B:14 20:00



4.4 OFF-NOMINAL PLANNING DATA

The Off-Nominal Planning Data is to be supplied in a
Contingency Supplement to the Lunar Surface Procedures.
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SECTION 5.0

APPENDIX



5.0 APPENDIX

5.1 APPREVIATIONS

ALSD - Apollo Lunar Surface Drill
ALSEP - Apollo Lunar SurfaceExperimentsPackage
A/S - Ascent Stage

BSLSS - Buddy SecondaryLife Support System

CCIG - Cold Cathode Ion Gage
CDR - Commander
C/S - Central Station
CSC - Contingency Sample Container
CSRC - Contingency Sample Return Container

DC - Data Camera
DSBD - Documented Sample Bag Dispenser

ECS - Environmental Control System
EMU - Extraw_hicular Mobility Unit
EVA - Extra Vehicular Activity
GCTA - Ground Controlled Television Assembly
HCEX - Hi-speed Colar Exterior
HFE - Heat Flow Experiment
HGA - High Gain Antenna
HTC - Hand Tool Carrier

LCRU - Lunar Communication Relay Unit
LEC - Lunar Equipment Conveyor
LGA - Low Gain Antenna
LiOH LithiumHydroxide
LM Lunar Module
LMP Lunar Module Pilot
LRRR Laser RangingRetro Reflector
LRV Lunar Roving Vehicle
LSM Lunar Surface Magnetometer

MCC-HOU - Mission ControlCenter - Houston
MESA ModularizedEquipmentStowage Assembly
MSFN Manned Space Flight Network

NE Northeast

PLSS Primal, Life SupportSystem
PRA ParabolicReflectorAssembly
PSE PassiveSeismic Experiment

RCU Remote Control Unit
RHSC Right Hand Side Console (LM)
RTG Radio-isotope Thermoelectric Generator
S-Bag Sample Collection Bag Con crew cuff checklist only)
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SCB - Sample CollectionBag
SESC - Special EnvironmentalSample Container
SEVA - Standup EVA
SIDE - SuprathermalIon DetectorExperiment
SRC - Sample Return Container
SWC - Solar Wind Composition
SWE - Solar Wind Experiment

TCU - TelevisionControlUnit
TD Touchdown

UHT UniversalHandlingTool

WNW West North West
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5.2 Lunar SurfaceOperationalConstraints

5.2.1 Introduction

The lunar surfaceoperationalconstraintspresentedin this sec-
tion are restrictedto the flight crew operationalconstraints
which are concernedwith lunar surfaceextravehicularacticity.
The constraintspresentedhere are further restrictedto the
lunar surface EVA constraintsfor the fourth Lunar landingmis-
sion. Excludedare spacecraftconstraintsexceptwhere those
constraintshave a direct bearingon the crew membersduring
the EVA operations.

By definition,a lunar surfaceconstraintis any limitationim-
posed on lunar equipmentdesign,operationalprocedureor se-
quence, etc. due to an equipment,human or environmental
characteristic.

5.2.2 ConstraintClassification

The constraintsare divided into five differentcategories. The
activityor equipmentbeing constraineddeterminesthe category
of the constraint. The constraintswhich fall into two or more
categoriesare classifiedas GENERAL.

Each constraint'isalso identifiedaccordingto the impacton the
mission that a violationof the constraintviolationare consideredin
determiningthe violationclassification. Multiplemalfunctions
and the differentpossible contingenciesare not considered. The
constraintsviolationclassificationis enclosed in parentheses
followingthe constraint.

5.2.2.1 Constraint Categories

Mission Operations:

Constraints on mission operations that are necessary due to con-
siderations of a lunar surface activity.

Lunar Surface Operations:

Constraints on lunar surface operations that are necessary due to
equipment design and/or the lunar environment.

387



Equipment 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.

5.2.2.2 Violation Classification

Critical:

A constraint that is necessary to prevent a compromise of mission
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 requirement.

Minor:

A constraint that cannot be classified as CRITICAL or MAJORbut
is necessary to optimize lunar surface activities.

5.2.3 Lunar Surface Operations Constraints

Spacecraft 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 landing gear struts and terrain con-
ditions. (CRITICAL) (Provisional, documentation to substantiate
is unavailable)

Landing Site S'lope:

The maximum topographical slope on which lunar surface EVA opera-
tions 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 Capa-
bility Investigation _', by Dr. D. L. Lind, Astronaut, Partial Grav-
ity Simulator, Building 5, MSC, Now_mber 8, 1968).
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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)

I) The cabin temperature, GF 1641T, must be between 60°F
and 90°F at the beginning of the EVA,

2) The sun vector is outside a 65° cone about the +Z axis.

Otherwise, the limit is:

I) 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.

Forward Contamination Control:

Fecal bags and other human wastes will be processed with a
disinfactant and double-bagged prior to jettisoning. It is pre-
ferred that these be returned to earth by transferring to the CSM.
As alternatives the wastes will be stowed in the descent stage
if possible. Othemvise, it will be left on the lunar surface.
(MINOR)

Extravehicular Communications System:

The first crewman to the lunar surface will operate in the relay
mode. For two-man EVA operations the dual mode is nominal. (MAJOR
(Reference: NASA, Land, C.K., "Performance Analysis of The Extra-
vehicular Communication System," MSC Internal Note EB-R-68-14,
May 16, 1969).

OPS Metabolic Capability:

The maximum heat removal of the Oxygen Purge System (OPS) is about
950 BTU/HR average over the period 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).
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LiOH Cannister

The LiOH Cartridgeof the PLSS can be stored at temperatureswithin
the limits of Fig. 4.5-29 of Apollo OperationsHandbook,Vol. IV,
EMU Data Book, Amend. 18 (7/3/69). l_iOHefficiencyis reduced if
these limits are not reachedor exceeded. The cartridgeshould not
be exposedto an ambient pressure of less than 0.5 psia for more
than 15 minutes (cartridgeas stowed is sealed to the spacecraft
environment. Exposureto ambient pressuresless than 0.5 psia causes
the water in the LiOH to vaporizewhich limits its use time in the
EMU to 60 minutesmaximum. (CRITICAL)

SEQBay

The ScientificEquipmentBay doors must be closedafter the ALSEP
is removed from the bay in order to maintainLM thermalcontrol.
(CRITICAL) (Reference: DiscussionBetwee_; GAEC Engineersand
Lunar SurfaceOperationsOffice Engineers;July 25, 1967).

PLSS Battery

The PLSS battery and LiOH canistermust be replacedprior to the
second and third EVA's. (CRITICAL) (Reference: CF721-70-256;
Lunar SurfaceOperationsOffice; Twenty-SeventhLunar Surface
Operations PlanningMeeting,August 7, 1970).

5.2.4 EquipmentOperationConstraints

Still Camera (Hasselblad):

Film Environment- This film magazine should not be exposed to vac-
uum conditionsfor periods in excess of 5 hours. The film tempera-
ture must be maintained in the range of 50-100°F. (MAJOR)

Sequence (Data Acquisition)Camera:

Magazine Temperature- The film magazine limits 130°F as indicated
by temperaturegage on side of magazine (MAJOR) (Ref: NASA R.
Gerlach in MinutesThird Meeting Lunar SurfaceOperationsPlanning
Meeting, 1/19/68).
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Color TelevisionCamera

_. Optical Line-of-Sightshould not be pointedwithin 45° of the sun.
(MINOR). It is not desirablethat the TV be pointedat low light
level areas with high contrastbright zones for long time periods.
May result in a temporarilydegradedpicture.

NOTE: Camera setting under these conditions(not to exceed 30 minutes)
lens aperturef:22, zoom 25mm, ALC switch on AVERAGE.

2. Bright scenes or with crewmenin picturefor long periods require
camera to be reset to P_kK on ALC switch. (MAJOR)

3. Dust contaminationof TCU unit and drive mechanismshould be
avoided. (MAJOR)

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 opera-
ting. (MAJOR)

5. Camera case, particularlythe mirrors,should be kept as free from
dirt as possible. (MAJOR)

NOTE: No time constrainton operationin sunlight if case is clean.

6. Camerawarmup time is <l minute under temperaturelimitsanticipated
for Apollo missions. T15-20 sec for color wheel motor to come up to
speed).

(Reference: TeleconJ. Feltus/B.Perry office/EE2to Lunar Surface
OperationsOffice CG33, June 17, 1970.)
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Apollo Lunar SurfaceExperimentsPackage (AL_;EP)(See ref. 3 and g)

The ALSEP will be deployed a minimum of 300 feet from the LM on the Z-axis.
The 300 foot minimum distance to the emplacementarea is due to the neces-
sity of ALSEP deploymentout of the LM acent blast area. The walk to the
deploymentarea is timed to prevent excess RTG warmup and therebyavoid
thermal problemsfor the crewman. (MAJOR)

I. ALSEP Hold Points
The followinglist of hold points is provided. The sequence of
the ALSEP deploymentmay be stoppedafter the completionof any
one of the hold points, to be continuedat some later time by
going to the next series of tasks. (MAJOR) (Reference: Clayton,
J. F.; Bendix Aerospace; Letter October 27, 1967.)

la) Remove Packages#1 and #2; close SEQ Bay door; emplace
ALSEP packageswith experimeni:sin and facing the sun.

Ib) Tilt fuel cask; dome not remow_d.

Ic) Tilt fuel cask; remove dome, do not defuel.

Id) Fuel RTG, offload LRRR Garry AL.SEPto deploymentsite; remove
HFE and SIDE subpalletsfrom Packageno. 2; carry Packageno.
l to implacesite (do not deploy); inter-connectRTG cable
(do not actuate shorting switc:h);offloadSIDE/CCIG;inter-
connect HFE, SIDE/CCIGcables.

le) Deploy Package No. l as well as PackageNo. 2; releaseand
remove experiments;raise sunshield;deploy experiments (IF
DESIRED).

If) Deploy experimentsand completeALSEP tasks. A hold point
exists after each experimentis deployed.

2. ALSEP Deployment
The ALSEP is deployed a minimum of 300 feet from the LF4. The
individualexperimentconstraintsare as follows: (The Central
Station/PackageNo. I is used as a referencewith an imaginary
clock superimposedon its top so that 12 o'clockfalls on the
back of the package). (MAJOR)
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2a) RTG

PARAMETER CONSTRAINT

Separation Between RTG and 9 to 12 ft. Limited by 13 ft
Central Station cable. Hot RTG should be away

from Central Station to avoid
contact with astronaut, and to
provide maximum heat radiation
to free space.

RTG Orientation from Central +20 ° East of Central Station as
Station visually determined by astro-

naut to minimize thermal load
on Central Station.

RTG Deployment Site Horizontal site. Pallet must
be horizontal +I0 °, 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.

RTG Alignment No critical constraints. As-
tronaut will align so as to
favor RTG cable exit toward
Central Station.

Interrelation Nominal Current Readings:

Time after Short Circuit

fueling Current

I0 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 I000 ft. This distance
Separation is requiredto keep ALSEP out

of the LM ascent debris blast
area.

CentralStationOrientation Due West or East of LM, pre-
from LM ferablyWest. Must not be de-

ployed in shadow on LM.

CentralStation Deployment Approximatelyhorizontal,as
Site visuallydeterminedby astro-

naut to providestable base
"Forantenna. Astronautmust
avoid cratersand slopes which
would degrade thermalcontrol
of unit.

CentralStation Leveling 5° of vertical as noted by as-
tronauton bubble level, t.evel-
ing procedureinteractswith
alignmentprocedure.

Central StationAlignment _5° of East-Westas alignedby
astronautusing partialcompass
rose. Alignment affectsther-
mal control capabilityof Cen-
tral Station. Closed or cur-
tained sides of Central Station
must face East-West.

Interrelation CentralStation, as with most
ALSEP subsystems,requires
clear field-of-viewfor both
ther_lalcontroland scientific
data reasons. CentralStation
must not be shaded from the sun
on the lunar surfaceprior to
deployment.ALSEP design allows
deploymentwhen sun angle is
between 5 and 45 degrees.ALSEP
may be removed from LM when
bottom of SEQ Bay is from 18 to
60 in. from lunar surfaceand
with a 15 degree tilt in any
direction.
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Central StationAntenna

PARAMETER CONSTRAINT

Site Selection Attach to Central Station

Antenna Leveling +0.5° ov vertical. Astronaut
will use bubble level to ad-

- just. Level adjustment inter-
acts with alignment.

AntennaAlignment +0.5° of East-Westline as de-
_ermined by sundial. When
shadow coincideswith shadow
referenceline, alignmentis
within +0.5°.

AntennaAzimuth Setting Astronautwill set dial to
value indicatedon Cuff Check-
list for landingsite chosen
to assure adequatesignal
strengthfor life of ALSEP.

Antenna ElevationSetting Astronautwill set dial to
value indicatedon Cuff Check-
list for landingsite chosen
to assure adequatesignal
strengthfor life of ALSEP.
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2c) SIDE/CCIG

PARAMETER CONSTRAINT

SIDE/CCIG- Central Station 50 to 60 feet from Central
Separation Station, limitedby 60-foot

cable

SIDE orientationfrom Northeastof Central Station
Central Station as visually determinedby

astronaut.

CCIG orientationfrom Orificemust point away from
Central Station Central Stationand away from

LM.

SIDE/CCIGDeploymentSite Approximatelylevel spot.
Unobstructedview in front of
orifice. SIDE placed on screen,
CCIG of screen.

SIDE leveling +5° of level by use of bubble
_eference (bubblefree from
case).

SIDE alignment +5° of' E-W line, with arrow
marked "E" toward East (sun)

CCIG alignment +__20° of N-S line, arrow
pointing North

Special Requirements CCIG onifice must point away
from all man-made objects(+90 °)

CCIG includes a strong magnet
which would affect LSM if sep-
aration is less than 80'.
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2d) PSE

PARAMETER CONSTRAINT

PSE-to-CentralStation 8 to 9 ft. Limitedby lO ft
Separation cable.

PSE-to-RTGSeparation 15 feet minimum from RTG nec-
essary to avoid thermal input
from RTG.

PSE Orientationfrom Central Northwestof Central Station,
Station on oppositeside from the RTG,

visuallydeterminedby astro-
naut.

PSE DeploymentSite Approximatelylevel spot.

PSE Leveling Must be coarse leveledby as-
tronautwithin _5 degreesof
vertical. Five degrees is the
limit of the automatic,fine-
levelinggimbal system.

PSE Alignment Astronautmust rough align
within +20 degreesof lunarI

East, before opening PSE shroud,
by pointingarrow on the sensor
girdle towards the sun.

Fine alignmentwill be p rform-
ed by the astronautafter re-
moving girdle and spreading
the thermalshroud. Astronaut
will read and record, to the
nearestdegree, the intersec-

• tion of the shadow of the
gnomon on the compass rose.
Final azimuth alignmentmust
be known within +5 degrees
accuracywith referenceto
lunar North or South.

Interrelation PSE must be no less than lO ft
frolnother units to minimize
pickup of stray vibrationsby
PSE and to minimize thermal in-
puts.
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2e) LSM

PARAMETER CONSTRAINT

Site Selection Deploy LSM40 to 48 feet North-
west of the Central Station
limited by 50-foot cable. This
separation is required to mini-
mize EMI effects on LSM sensors.

Alignment Align the LSMto within +3° of
East-West sun line. Astronaut
should read the shadowgraph
within +I °. Alignment is
criticaTbecause thermal con-
trol is critical and exact
alignment is required to inter-
pret LSMscientific data.

Leveling LSMshould be placed in an app-
roximately level spot, free
from loose material. Level the
LSM to within +3° of vertical
using bubble level.

Note: LSM must be a minimum
of 80' from the SIDE/CCGE
which containsa strong magnet.
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2f) SWS

PARAMETER CONSTRAINT

SWSSite Selection Deploy SWS 12 to 15 feet north
of Central Station. Orient SWS
so that louvered side (radiator)
points approximately due North.

Leveling Level the SWSto within 5° of
horizontal about N-S axis. SWS
should be placed in an approxi-
mately horizontal spot to avoid
thermal perturbations. Due to
A-frame construction, there is
a pendulum effect about E-W
axis; SWSshould swing freely.
No fine leveling about N-S axis
is necessary since N-S orienta-
tion is determined from sun
sensor TM data. Note that sun
shade has swung to its up posi-
tion in contact with the sensor
mounting plate. If not, raise
it.

Alignment Align SWSby rotating about a
vertical axis so that the shadow
cast by the north edge of the
sensor assembly cupola runs
parallel to the edge of the sun
shield.

Fine Alignment Fine align the SWSbox by touch-
ing the box with the handling
tool near the bottom on the
south side to see whether it
swings freely on its E-W pivot.
If not free, move the leg assem-
blies farther apart so that the
instrument swings freely and re-
check alignment.

Remarks Louvered side (radiator) should
be away from RTG and Central
Station due to thermal control
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2g) HFE

PARAMETER CONSTRAINTS

Site Selection Deploy the HFE Electronics Pack-
age 25 to 30 feet north of the
Central Station. HFE Electron-

ics Package 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 eclipti_ 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 40 foot
minimum separation between
Probes ilndRTG.

When the HFE bore holes have
been drilled with the ALSD, the

probes should be inserted and
should be vertical within +15°
as determined visually by the
astronaut.

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° .

Remarks If feasible, the HFE Probes
should be placed at least 200
feet from fresh craters with
surrounding strewn fields of
stones.
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2g) HFE (Cont'd)

PARAMETER CONSTRAINTS

The HFE Probes should be at
least 5 diametersfrom large
isolated blocks (boulders)
greater than 2 feet across ex-
posed at the surface.

Try to avoid topographicfea-
tures greaterthan two feet in
diameter,such as cratersor
hummocks that have a relief

greaterthan lO to l, (slopeof
I0°).

On the scale of lO0's of feet
topographichighs should be
avoided and depressionspre-
ferred to assure thickest
possibleregolith.

The HFE should be at least lO
feet from all other experiments
and at least 20 feet from the
PSE and at least 25 feet from
the RTG.
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2h) LRRR

PARAMETER CONSTRAINTS

LRRR - LM Separation Minimummandatorydistance is
300 to 500 feet due West of LM.
A deploymentdistance of great-
er than 500 feet is requested
to minimize dust fallout from
LM ascent engine blast.

Leveling Must be leveledby astronaut
using bubble level within 5
degreeswith respectto indica-
tor. It should be noted that
the opticalperformanceof the
reflectordegrades as the off
axis angle increases. It is
therefore,necessaryto aim the
array as accuratelyas possible
toward the center of the earth's
librationposition.

Elevation Astronautmust deploy the level-
ing leg which sets the elevation
angle. For Hadley Rille site,
the elevationangle is 26.8 de-
grees to the horizontal.

Alignment Astronautwill align LRRR using
sun compass,then report azimuth
alignmentby noting where shadow
cast by gnomon falls on the
index marks. Index marks are
set for specific landingsite
and deploymentdate.
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5.3 ALSEP AND SCIENTIFIC EQUIPMENT PROCEDURES

The detailed procedures for deploying the ALSEP experiments
will be included in the Contingency Supplement to the Lunar
Surface Procedures.
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5.4 EquipmentDecals

Decals are providedas requiredto supplementthe crew cuff
checklistsand to providedetail informationfor off nominal
operationsor tasks that requireorderedstep-by-stepoper-
ation. Figure 5.4--Irepresentsthe operationaldecals to be
utilized by the Apollo 15 crew during their Lunar Surface
activity.
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:.CEX 12 EVA ALSEP PKG MANUAL OFFLOAD

1/250

9 3 1. PULL SMALL LANYARD TO REMOVE 5. VELCRO LANYARD TO SIDE,
BOOM-TO-STICK PIP PIN CLEAR OF PKG

CREWIN SUN 11/250 2. REMOVE OFFLOAD LANYARD FROM 6. PULL PKG FROM SEQ BAY
FULL SHAD 5,6/125 PKG HANDLE

3. PULL WHITE END OF LANYARD TO 7. PLACE PKG ON SURFACE

UNSTOW PKG FROM LM
HBW 12 EVA

1/250 ._r'_ 4. DISCONNECT WHITE LANYARD END 8. REMOVE & DISCARD STICK

9-(85._-3 FROM PKG
_REW IN SUN II/250

FULL SHAQ 5.6/125 POLZ /125

o
c_

PUSH SW TO TEST REMOVETHERMALCOVER
CF_ ]2 PULLPIN 2 (LEFT SIDE)

.... _8_-_ ! TURNLOCK3 (BOTTOM RIGHT)CCWTURN LOCK4 (RIGHT SIDE) CCW

9_3j'" _ "" PULLFREE-THEN PULLLANYARD

1/250 _3 -_ PUSHRACK LEG FROM CLIP-EXTEND
& LOCK TOP2 LEGS-LOCK BRACE

CREWMAN
IN: REMOVE & INSTALL HANDLE-BLACK
SHADOW-2.8/60/BRKT PiN UP FIRST
SUN - B/250

REMOVE RACK-EXTEND & LOCK 3RD

LEG-PLACE RACK ON SURFACE

PULL PIN ! (RACK COVER)-REMOVE

RACK COVER& DISCARD

PULLPIN S (DRILLCOLLAR)-&
SWING COLLAR UP

RESETCHUCK & REMOVE DRILL

FIGURE5.4-] EQUIPMENTDECALS



*GNOMON*GNOMON"
• BRAKE- ON, REV- DOWN LCRU- PMI/WB

BRAKE- ON, REV - DOWN DRIVE PWR(_) - OFF ±t5 VDC- PRIM
C6: ALL CLOSED STEERING(2) - OFF STEER: FWD- BUS A

{EX. AUX+ NAV) _15 VDC- OFF AFT - BUS D
HOU:AMPHR, AHPS, HOU: NAV, AMPHR, TEMPS DRIVE PWR:

VOLTS, TEMPS LCRU: LH - TV RHT FWD- BUSA
PWMSELECT- BOTH TRAV - FM/TV
DRIVE ENBL: LCLOSEOUTi

FWD- PWMI [NAV ALIGN] _ AT NAV SITEAFT - PWI,42
_I5VDC - SEC HOU: BEARING, DIST, RNG
STEER: FWD- BUSA [_'0_3" SSD, 6" R&P MAT LM, HEADNORTH

AFT - BUSD CB: NAV- CLOSE(3 MIN) CB: NAv- OPEN
DRIVE PWR:" SYS RSET- RSET BUSA, B, C, D - OPEN

FWD- BUSA BRNG, DIST, RNG- ZERO HOU: LCRUCOVERS
AFT - BUS D SYS RSET- OFF LCRUPOWER- OFF

BRAKE- RELEASE ROLL, PITCH, SSD, HDNG BATTCOVERSOPEN
REVERSE- UP GYROTORQTO HOUUPDATE EVA 3 - CB: AUX, BUS A,
BACKCLEAROF LM SSD - STOW BUSC - CLOSED

BRAKE- ON, REV - DOWN LCRU- EXT PWR, TV RMT

Figure 5.4-2 LRV Operations Decal
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