Summary of Planned Recovery Forces for Apollo 11
Introduction

The following is a summary of parts of the Apollo 11 Mission Operation Report prepared by the Office of Manned Space Flight (NASA Report No. M-932-69-11). It should be noted that some of the tables have been simplified to meet the needs of this summary.

Mission Support
Mission support is provided by the Launch Control Center (LCC), the Mission Control

Center (MCC), the Manned Space Flight Network (MSFN), and the recovery forces.
MANNED SPACE FLIGHT NETWORK

 The MSFN is a worldwide communications and tracking network which is controlled by

the MCC during Apollo missions. The network is composed of fixed stations and is supplemented by mobile stations (Table 1) which are optimally located within a global band extending from approximately 40° south latitude to 40° north latitude.

TABLE 1

MSFN MOBILE FACILITIES
	Ships
	Location
	Support

	USNS Vanguard
	25°N 49°W
	Insertion

	USNS Mercury
	10°N 175.2°W
	Injection

	USNS Redstone
	2.25°S 166.8°E
	Injection

	USNS Huntsville
	3.0°N 154°E
	Entry (tentative)


APOLLO RANGE INSTRUMENTATION AIRCRAFT

Eight Apollo Range Instrumentation Aircraft (ARIA) will be available to support the

Apollo 11 Mission in the Pacific sector. The mission plan calls for ARIA support of

translunar injection on revolution 2 or 3 and from entry (400,000-foot altitude) to

recovery of the spacecraft and crew after landing.
RECOVERY SUPPORT PLAN
GENERAL

The Apollo 11 flight crew and Command Module (CM) will be recovered as soon as

possible after landing, while observing the constraints required to maintain biological

isolation of the flight crew, CM, and materials removed from the CM. After locating

the CM, first consideration will be given to determining the condition of the astronauts

and to providing first-level medical aid when required. The second consideration will

be the recovery of the astronauts and CM. Retrieval of the CM main parachutes, apex

cover, and drogue parachutes, in that order, is highly desirable if feasible and practical.

Special clothing, procedures, and the Mobile Quarantine Facility (MQF) will be used

to provide biological isolation of the astronauts and CM. The lunar sample rocks will

also be isolated and returned to the Manned Spacecraft Center within 30 hours as

specified by NASA.
The recovery forces will also be capable of salvaging portions of the space vehicle in
case of a catastrophic failure in the vicinity of the launch site. Specific components

to be recovered will be identified after the fact. After a normal launch, if items such

as portions of the first stage of the launch vehicle or the Launch Escape System (LES) are

found, they should be recovered if possible. If it appears that the items are too large

or unsafe for retrieval, the Mission Control Center will be contacted for guidance before

recovery is attempted.

LAUNCH PHASE

During the time between LES arming and parking orbit insertion, the recovery forces are

required to provide support for landings that would follow a Mode I, II, or III launch

abort.
Launch Site Area

The launch site area includes all possible CM landing points which would occur

following aborts initiated between LES arming and approximately 90 seconds GET.

Figure 1 shows the launch site area and recovery force deployment. Recovery forces

in the launch site area will be capable of meeting a maximum access time of 30 minutes

to any point in the area. This support is required from the time the LES is armed until

90 seconds after liftoff. However, prior to LES arming, the launch site forces are

required to be ready to provide assistance, if needed, to the Pad Egress Team, and,

after T plus 90 seconds, they are required to be prepared to provide assistance to the

launch abort area recovery forces. In addition to the 30-minute access time, the launch

site recovery forces are required to have the capability to:

a. Provide firefightlng units that are capable of containing hypergolic fuel fires.

b. Upright the CM.

c. Transport the flight crew from any point in the area to the Patrick AFB hospital.

d. Transport the CM to a deactivation site.

e. Provide debris location, mapping, and recording assistance for a salvage operation.

Launch Abort Area

The launch abort area is the area in which the CM would land following an abort

initiated during the launch phase of flight, after approximately 90 seconds GET. The

launch abort area shown in Figure 2 includes all possible CM landing points following

a launch abort from any launch azimuth. The launch abort landing area is divided into

two sectors: A and B. These sectors are used to differentiate the level of recovery

support available in the area. Sector A is all the area in the launch abort area that is

between 41 and 1000 nautical miles (NM) downrange of the launch site. Sector B is all

the area in the launch abort area that is between 1000 and 3400 NM downrange of the

launch site.

The primary responsibility of launch abort forces is to locate and recover the astronauts

and retrieve the CM within the required access and retrieval times should a landing

occur in the launch abort area. The forces requlred, their staging bases, and access

times are listed in Table 2.

Two secondary recovery ships and three search and rescue aircraft will be positioned in
the launch abort area as shown in Figure 2. Ship and aircraft stations in the launch

abort area will sweep to the south each day during the launch window as the launch

azimuth changes from 72° to 106° . Recovery ships and alrcraft are positioned for optimum

coverage of the 72 ° launch azimuth. Launch abort aircraft are required to provide a

4-hour access time to any launch azimuth. Retrieval time in Sector A will be 24 hours.

Sector B will be considered as a contingency retrieval area; therefore, retrieval will be

as soon as possible. HC-130 aircraft will be on station ten minutes prior to predicted

landing time. Recovery forces providing immediate launch abort support will be released

after translunar injection (TLI).
TABLE 2
RECOVERY FORCE REQUIREMENTS
LAUNCH ABORT AREA

	Area or Zone
	Description
	Ship
	HC-130 Aircraft

	
	
	STA
	Position
	Type
	STA
	No
	Position

	Launch

Abort
	Sector A
	1
	28°00’ N

70°00’ W
	DD
	A1
	1
	32°35' N

71°00’ W

	
	Sector B
	2
	25°00’ N

49°00’ W
	AIS
	B1

C1
	1

1
	35°00' N

49°05’ W

27°35' N

28°25’ W


NOTE 1: Ship positions shown are for 072 ° azimuth launch on 16 July. As launch azimuth increases, ships will proceed south.

NOTE 2: Aircraft positions shown are for 072 ° azimuth launch on 16 July.
As launch azimuth increases, aircraft will proceed south and maintain their relative position to the changing ground track.

EARTH PARKING ORBIT PHASE

Earth parking orbit (EPO) secondary landing areas (SLA's) are configured to include

target points and associated dispersion areas with low-speed entries from near-earth

orbits. These areas are selected to provide recovery support at suitable time intervals

throughout the EPO phase of the mission. The SLA is a 210-NM long by 80-NM wide

dispersion ellipse oriented along the entry ground track and centered on the target point.

For the Apollo 11 Mission, EPO SLA's will be required for four revolutions and are

selected in two general locations called recovery zones. See Figure 3 for locations and

Table 3 for access and retrieval times and forces required. If the TLI maneuver is not

completed and a long duration earth orbital mission is flown, Zone 2, located in the East Atlantic Ocean, will also be activated. For landings during this phase of the mission, one HC-130 aircraft will be stationed 50 NM abeam of the target point. The contingency landing area for this phase includes all the earth's surface between 34°N and 34°S latitude, except the launch abort, earth orbital, and deep space SLA's, and the end-of-mission planned landing area. The forces required and their staging bases are listed in Table 3.
TABLE 3
RECOVERY FORCE REQUIREMENTS
EARTH ORBITAL PHASE
SECONDARY LANDING AREAS
	Recovery Zones
	Ship
	HC-130 Aircraft

	
	Type
	Position
	No
	Staging Bases

	1.  300 NM radius of

29°00’ N, 70°00’ W
	DD
	32°31’ N

70°00’ W
	2
	Kindley AFB, Bermuda

	4.  510 NM radius of

25°30’ N, 148°00’ W
	DD
	25°30’ N

148°00’ W
	2
	Hickam AFB, Hawaii


EARTH ORBITAL & DEEP SPACE

CONTINGENCY LANDING AREA
	Description
	Aircraft Number

(No Ships)
	Staging Bases

	All areas outside the launch site, launch abort, primary & secondary landing areas between 40°N & 15°S. For earth orbital phase, latitude limits are 34°N & 34°S.
	13
	Various


DEEP SPACE PHASE

Deep space SLA's are designed to include the target point and dispersion area associated

with a hlgh-speed entry from space. These areas are selected to provide recovery support

at suitable time intervals throughout the translunar, lunar orbit, and transearth phases

of the mission. Deep space SLA's are located along or near ship-supported recovery lines

which are spaced to provide varying return times as shown in Figure 4.
For the Apollo 11 Mission, these areas are defined as the areas where a landing could

occur following translunar coast aborts targeted to the Mid Pacific Line (MPL) (llne 4),

and any abort after TLI targeted to the Atlantic Ocean Line (AOL) (line 1). USS HORNET
and two aircraft (HC-130's) are required to provide secondary landing area support for

the MPL, and USS OZARK and two aircraft (HC-130's) are required for the AOL. The two

ships will move along lines 1 and 4 to maintain the latitude of the moon's declination in
the opposite hemisphere. Table 4 shows the approximate location of this point for each

day's launch window. Actual positions required for each day will be published in the

appropriate task force operations order.
The only time the ship's position is critical is during the first few hours after TLI. The

minimum time between abort initiation and landing for these aborts will be approximately

11 hours for the AOL and 13 hours for the MPL. After these times, the return time

becomes greater leaving sufficient time to position the ship at the CM target point. At

entry minus 35 hours, if the CM is still targeted to the MPL, USS OZARK will be

released.
Aborts made to the MPL or AOL after TLI require within the high-speed entry footprint,

an access time of 14 hours and retrieval time of 24 hours to any point in the area. For deep space aborts to the MPL  one HC-130 aircraft will be stationed 200 NM up range and 100 NM north of the ground track, one 200 NM north of ground track and one abeam of the target point and 50 NM north of the ground track. Table 5 shows the access and retrieval times and forces required to support the deep space SLA's.
The contingency landing area for the deep space phase of" the mission is associated with

very low probability of a CM landing and requires land-based recovery aircraft support

only. For Apollo 11 the deep space contingency landing area is all the area in a band

around the earth between 40°N and 15°S outside the primary and secondary landing

areas. The forces required, their staging bases, and access times are shown in Table 3.

TABLE 4
RECOVERY SHIP LOCATIONS, DEEP SPACE PHASE
	Launch Date
	Mid-Pacific Line
USS Hornet
	Atlantic Ocean Line
USS OZARK

	16 July
	03°00’S 165°00’W
	01°00’S 26°25’W

	18 July
	09°30’N 171°00’W
	11°00’N 30°00’W

	21 July
	25°30’N 175°00’W
	24°00’N 30°00’W


END-OF-MISSION PHASE

The normal end-of-misslon (EOM) landing area will be selected on or near the MPL

(line 4) located in the Mid-Pacific Ocean as shown in Figure 5. The latitude of

the target point will depend on the declination of the moon at transearth injection and

will be in the general range of 11°N to29°N for the July launch window. The target

point will normally be 1285 NM downrange of the entry point. Forces will be

assigned to this area, as listed in Table 5, to meet the specified access and retrieval

times. These forces will be on station not later than 10 minutes prior to predicted CM

landing time.
If the entry range is increased to avoid bad weather, the area moves along with the

target point and contains all the high probability landing points as long as the entry

range does not exceed 2000 NM. Access and retrieval times quoted for the primary

landing area will not apply if entry ranges greater than 2000 NM are flown during the

mission.
The recovery forces in the primary landing area will be capable of meeting:

• A maximum access time of 2 hours to any point in the area.

• A maximum crew retrieval time of 16 hours to any point in the area.

• A maximum CM retrieval time of 24 hours to any point in the area.

The recovery forces assigned to the primary landing area are:

• USS HORNET will be on the EOM target point.

• Three SARAH-equipped helicopters, each carrying a three-man swimmer team, to

conduct electronic search ore required. At least one of the swimmers on each team

will be equipped with an underwater (Calypso) 35ram camera. NASA will furnish

the equipment and film and will brief the swimmers concerning employment and

coverage required.

• One helicopter to carry photographers as designated by the NASA Recovery Team

Leader assigned to USS HORNET in the vicinity of the target point.

f

• One aircraft to function as communications relay, stationed overhead at the scene

of action.

• One flxed-wing or rotary-wing aircraft over USS HORNET to function as on-scene

commander.

• One HC-130 aircraft with operational AN/ARD-17 (Cook Tracker), 3-man pararescue

team, and complete Apollo recovery equipment will be stationed 200 NM up range
from the target point and 100 NM north of the CM ground track at 25r000 feet.

• One HC-130 aircraft with operational AN/ARD-17, 3-man pararescue team, and

complete Apollo recovery equipment will be stationed 200 NM downrange from the

target point and 100 NM north of the CM ground track at 25,000 feet.

• Prior to CM reentry, one EC-135 Apollo Range Instrumentation Aircraft will be on
station near the primary landing area for network support.
TABLE 5
RECOVERY FORCE REQUIREMENTS
DEEP SPACE PHASE
Mid-Pacific Line 4
	Recovery Zones
	Ship
	HC-130 Aircraft

	
	Type
	Position
	No
	Staging Bases

	A 125 NM circle centered 275 NM up range. 

A 125 NM circle centered 25 NM up range from the target point connected by two tangential lines.
	CVS
	At TP, latitude dependent on launch day
	2
	Hickam AFB, Hawaii

	Atlantic Ocean Line 1

	Same as Mid-Pacific Line
	MCS-2
	Same as Mid-Pacific Line
	2
	Ascension

	Deep Space Primary Landing Area - Pacific

	Same as Mid-Pacific Line
	CVS
	Same as Mid-Pacific Line
	8
	Various


