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TACTICAL LANDING ZONES
STUDENT HANDOUT
I.
Introduction
A.
Lesson Purpose.  The purpose of this lesson is to familiarize the WTI student with the Tactical Landing Zone (TLZ).  TLZs are established to support transport aircraft to insert follow-on forces, extract noncombatants, deliver supplies, refuel aircraft in addition to a wide variety of other missions.

B.
References
1.
Marine Air Traffic Control Mobile Team (MMT) Operating Procedures.

2. AMC Regulation 55-60.

C. Enabling Learning Objectives
1. State the three basic categories of TLZs.

2. State the different equipment used to set-up a TLZ.

3. State the different ways to set-up a TLZ.

4. State the safety criteria for the determination of a TLZ.

II.
Body
A.
Classification.  TLZs fall into three basic categories: unprepared, prepared and surfaced.

1.
Unprepared.  Unprepared surfaces are natural areas such as deserts, dry lakebeds and flat valley floors.

2. Prepared.  Prepared surfaces are short airstrips that have been constructed for limited use and may or may not have an aggregate surface.

3.
Surfaced.  Surfaced areas include roads, highways and other paved surfaces.

     B.
TLZ Criteria.  TLZs should be of sufficient size to permit rapid takeoff, landing and loading operations.  Careful considerations must be given to the slope and elevation of the runway, aircraft capability and movement area restrictions.  Airfield criteria for a C-130 aircraft are shown in figure 1.
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FIGURE 1: AIRFIELD CRITERIA
1.
Surface Conditions
a. High-strength.  High-strength airfields are permanent improved surface runways.  Most aircraft can operate satisfactorily from smooth, relatively hard surfaced airfields.

b.
Marginal Strength.  Marginal-strength airfields include temporary airfields with minimum surfacing or unsurfaced airfields.  The minimum soil strength required for aircraft operation is within the California Bearing Ratio (CBR) values of 3 to 5.

c.
Rapid Surface Assessment.  Rapid airfield assessments can be made with the use of a 5-Ton vehicle to simulate aircraft weights.  This is not a foolproof method.  Environmental conditions, to include rain, sun, and wind, can effect the surface.  Care should be taken to ensure the aircraft lands with similar conditions to the time when the assessment was taken.  Table 1 lists C-130 aircraft trafficability for airfields assessed with the use of a 5-Ton.

	RUT DEPTH
	AIRCRAFT LOADING
	NUMBER OF LANDINGS & TAKE OFFS

	0.00”
	EMPTY
	100

	0.10”
	EMPTY
	10 (UP TO 100 W/RISK)

	0.25”
	EMPTY
	1

	0.00”
	FULL (155,000 lb.)
	10

	0.10”
	FULL (155,000 lb.)
	0


TABLE 1: RAPID AIRFIELD ASSESSMENT FOR C-130 USING A 5 TON TRUCK
2.
Traffic Areas.  Traffic Areas include runways, taxiways, parking aprons and overruns.

a.
Runways.  Runway surface size criteria for conventional forces are shown in table 2.  


*For normal peacetime operations with C-130 and C-17 aircraft, increase the length of the listed TLZ by 500 feet and the listed 3 point turn width by 10 feet.

	TYPE A/C
	LENGTH
	NO OF TURNS
	WIDTH

180 deg TURN
	3 PT TURN

	C-130
	3000’

3500’ normal
	60 ft
	60 ft
	50 ft

60 ft normal

	C-141
	6000 ft
	98 ft
	138 ft
	N/A

	C-5
	6000 ft
	150 ft
	150 ft
	N/A

	C-17
	3000’

3500’ normal
	90 ft
	132 ft
	80 ft

90 ft normal


TABLE 2: RUNWAY SIZES
b.
Taxiways.  Taxiways for single direction C-130 operations will be no less than 30 feet wide, but should be made 60 feet wide to increase ease in turning off the runway.

c.
Parking Aprons.  Parking Aprons for C-130 aircraft will be no less than 150 feet long.  The number of aircraft using the area will determine width of the apron.  For a parking apron that can hold ten C-130 aircraft, the apron should be 1,500 feet wide.  For one C-130 aircraft with the parking space to turn around, the parking apron should be 150 feet wide and for one C-130 aircraft that requires to be backed into position, the apron must be 30 feet wide (refer to figure 2).
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FIGURE 2: PARKING APRONS
d.
Overruns.  Overruns are the same width as the runway and extends 250 feet from both the arrival and departure ends (refer to figure 1).

e.
Obstacles.  Obstacles from the traffic areas must be removed prior to aircraft use.  Rocks, dried dirt clods, tree stumps, depressions, soil mounds, and potholes are potential problems.

(1)
Rocks.  Rocks must be removed, embedded or interlocked with each other so that aircraft tires will traverse the area without causing displacements.

(2)
Dried Dirt Clods.  Dried dirt clods (excluding clay) up to six inches in diameter that will burst on tire impact can be allowed.  Hardened clay clods that have similar characteristics as rocks and exceed four inches in diameter must be pulverized or removed.

(3)
Tree Stumps.  All tree stumps must be removed.

(4)
Ditches.  Ditches must be eliminated and packed to the surrounding CBR.

(5)
Depressions.  Depressions that exceed fifteen inches in diameter and six inches in depth must be filled until they meet grade tolerance criteria.

(6)
Soil Mounds.  Soil mounds that exceed fifteen inches in diameter and six inches in height must be leveled until they meet grade tolerance criteria.

(7)
Potholes.  Potholes are distinguished from depressions by their smaller size and sharp corners.  Potholes must be filled if they exceed fifteen inches at their widest points and six inches in depth.

3.
Shoulders.  Shoulders parallel the length of the TLZ and extend ten feet laterally on both sides of the runway surface.  Tree stumps should be cut flush with the ground in this area.  Rocks that can be ingested by engines and cause damage to the bottom of the aircraft should be removed (refer to figure 1).

4.
Clear Zones and Clear Areas
a.
Clear Zones.  Clear Zones are 150 feet wide at the approach and departure ends of the runway and extends 500 feet in length to a final width of 500 feet for C-130 aircraft (refer to figure 1).

b.
Clear Areas.  Clear Areas are the length of the TLZ and extend 35 feet laterally from the outside edge of the shoulders on both sides of the runway.

c.
Obstacles.  Obstacles, except vegetation, over four inches above ground level must be cleared.  Tree stumps rocks and ditches must also be addressed.

(1)
Tree Stumps.  Tree stumps must be cut to within two inches of the ground.

(2)
Rocks.  Rocks in excess of four inches in diameter should be removed.

(3)
Ditches.  Ditches shall not be located within 65 feet of the runway centerline.  The CBR value of these ditch edges can be ten percent less than the CBR value of the runway.

5.
Lateral Safety Zone.  Lateral Safety Zone is the length of the runway on its inner edge and extends 75 feet laterally from the outer edges of the clear areas, on both sides of the runway, to a final length that intersects with the clear zones on its outer edge (figure 1).  Obstacles extending higher than a 7:1 ratio from the inside lateral edge of the safety zone shall be reduced or eliminated (refer to table 3).

	DISTANCE FROM INNER EDGE TO OUTER EDGE OF THE LATERAL SAFETY ZONE
	MAXIMUM HEIGHT ALLOWED FOR OBSTACLES

	7 feet
	1 foot

	14 feet
	2 feet

	21 feet
	3 feet

	28 feet
	4 feet

	35 feet
	5 feet

	42 feet
	6 feet

	49 feet
	7 feet

	56 feet
	8 feet

	63 feet
	9 feet

	70 feet
	10 feet

	75 feet
	10 feet, 8.5 inches


          TABLE 3: LATERAL SAFETY ZONE
6.
Approach Zones.  The Approach Zones for C-130 aircraft are 500 feet wide at the outer edge of the clear zone extending out 10,500 feet to a final width of 2,500 feet (figure 1).  The Approach Zones have an elevation ratio of 35:1, which is measured from the end of the runway, but does not take effect until the inner edge of the Approach Zone.  All obstacles exceeding the limits of this zone shall be reduced or eliminated (refer to table 4).

	DISTANCE FROM INNER EDGE TO OUTER EDGE OF THE APPROACH ZONE
	MAXIMUM HEIGHT ALLOWED FOR OBSTACLES

	0 feet
	14 feet, 3.5 inches

	375 feet
	25 feet

	1075 feet
	45 feet

	1775 feet
	65 feet

	2475 feet
	85 feet

	3175 feet
	105 feet

	3875 feet
	125 feet

	4575 feet
	145 feet

	5275 feet
	165 feet

	5975 feet
	185 feet

	6675 feet
	205 feet

	7375 feet
	225 feet

	8075 feet
	245 feet

	8775 feet
	265 feet

	9475 feet
	285 feet

	10175 feet
	305 feet

	10500 feet
	314 ft, 3.5 inches


TABLE 4: APPROACH
C. Marking Equipment.  TLZs are normally marked with panel markers for day operations and portable runway lighting for night operations.  Any visible lighting system is acceptable if all participating units are briefed and concur in its use.  In the near future, Marine Corps C-130 aircraft will be authorized to use Infrared (IR) lighting systems.

D.
Marking Patterns.  Conventional or special operations TLZ markings will be utilized.  When landing can be anticipated at both ends of the TLZ, the first 500 feet of each end will be marked as the approach end.  There are three standard types of airfield marking patterns (AMP) which follow:

1.
AMP-1.  Normally used to support conventional day or night tactical operations.  AMP-1 configurations are shown in figures 3 and 4.
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FIGURE 3: AMP-1 Day
[image: image5.png]



FIGURE 4: AMP-1 Night
2.
AMP-2.  Normally used for special operations when minimal set-up time is provided.  Marine Corps aviators may request that the 500 foot go-around light be marked on both sides of the runway in order to clearly define their touchdown zone.  AMP-2 is shown in figure 5.
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FIGURE 5: AMP-2
3.
AMP-3.  Normally used for special operations when minimal personnel are available for the operation. This set-up is often referred to as the "box and one". The Marine Corps is not currently authorized to use this marking pattern.  AMP-3 is shown in figure 6.
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FIGURE 6: AMP-3

E. Marking Procedures.  Among the most difficult tasks to accomplish in TLZ operations is the establishment of a straight runway that has a centerline aligned with the usable surface of the runway.  In order to ensure a straight and properly aligned runway, the following procedure should be used:

1.
Reference Man.  The reference man will proceed to the departure end of the runway, visually surveying the surface for FOD or other hazards to aircraft operations and mark the left side of the runway with a panel marker or light.  This point will serve as a sight on which to align the entire runway.

2.
Base Man.  The baseman will proceed to the approach end of the runway, visually surveying the surface for FOD or other hazards to aircraft operations and mark the left side of the runway with a panel marker or light.  The baseman will use hand or light signals to align the pace man on the reference man at given distances down the runway.  The baseman will proceed down the runway as each interval is marked to ensure the pace man is able to see the alignment signals.

3.
Pace Man.  The pace man will pace down the runway to the appropriate distance and wait for alignment instructions from the baseman.  After being properly aligned, the pace man will mark the spot with a panel or light and proceed to the next interval and repeat the process until the entire left side of the runway is marked.

 4.
Set-Up Team.  The set-up team finishes marking the TLZ after the alignment has been accomplished at each interval on the runway.  Immediately after the pace man has established the left side of the runway, the set-up team will mark the left side with panels or lights and establish the proper width of the runway.  With the established width, the set-up team can properly mark the right side of the runway.

F.
NAVAIDS.  The MATCS Mobile Team (MMT) has the capability to tactically employ and operate electronic NAVAIDS in support of air operations.  Standard equipment and placement is listed below:

1.
AN/TPN-30A, TACAN MODIFIED.  This equipment will provide Tactical Assistant to Navigation (TACAN) radial and Distance Measuring Equipment (DME) out to 40 nautical miles, 360 degrees.  Additionally, it will provide Instrument Landing System (ILS) approach information out to 10 nautical miles on 20 degrees either side of the final approach course.  It should be placed 30 feet abeam the left side of the 100-foot mark.  Alignment should have the NAVAID's final approach course parallel that of the runway it is serving.  The use of the TPN-30A inherently involves the use of some power source such as a HMMWV slave cable, MEP-015 generator or silver-zinc batteries that need to be recharged.  These power sources need to be thoroughly considered in mission planning.

2.
AN/PPN-19.  This radar beacon will provide location to any radar-equipped aircraft.  It should be placed 30 feet abeam the left side of the 100-foot mark.

G.
TLZ Survey.  The instructions and procedures listed below will be used in completing the TLZ Survey shown in Appendix A.  An example of a completed form is shown in Appendix B.

1.
Item 1: Enter LZ name.

2.
Item 2: Enter distance and direction of the LZ from the nearest city or military installation.  If located within CONUS identify state and if overseas identify country.

3.
Item 3: Enter map series, sheet number, edition and date of map used in the survey.

4. Item 4a: Enter date original survey was conducted, and surveyor’s name, grade, telephone number and unit of assignment.

5.
Item 4b: Enter date survey was reviewed and reviewer’s name, grade, and telephone number, unit of assignment and location and signature.

6.
Item 4c: Enter date survey was approved and approver’s name, grade, and telephone number, unit of assignment and location, and signature.  Enter appropriate approval/disapproval symbol.

7.
Item 5: Enter unit or agency responsible for scheduling the LZ (if applicable).  If the LZ is within a controlled or monitored area, enter the range control data needed for that location.

8.
Items 6a-6d: Self-explanatory.

9.
Items 6e-6h: Enter width of each area.

10.
Items 7a-7c: Self-explanatory.

11.
Item 7d: Enter the date of the variation information used to calculate the LZ axis data.  This is obtained from the declination diagram on the map.

12.
Item 8: Enter same runway as in 6a.

13.
Items 8a-8c: Enter above mean sea level (MSL) elevations for each point.

14.
Item 9a: Enter spheroid datum (e.g. Clarke 1866) used to compute latitude and longitude. 

15.
Items 9b-9d: Enter appropriate figures obtained from the map.

16.
Item 9e: Enter 8 digit UTM coordinates and latitude/longitude to the nearest second for the LZ center point.

17.
Item 10a: Enter the type of LZ surface; grass, clay, asphalt, compacted soil, trees, shrubs, etc.

18.
Items 10b-10d: Enter appropriate data if available.

19.
Item 11: Enter same runway as in 6a and 8.

20.
Item 11a: Enter the glide slope ratio needed to clear obstacles in the approach and climb out zones.

21. Item 11b: Enter the slope ratio used to determine obstacle penetration in the lateral safety zones.

22.
Item 11c: Enter longitudinal gradient of the LZ.  Use "+" for upslope and "-" for downslope and include percentage of slope.

23.
Item 11d: Enter average transverse section gradients for the areas listed.  Use "+" for upslope and "-" for downslope and include percentage of slope.

24.
Item 11e: Enter any obstacle penetrations and indicate waivers required.

25.
Item 12: Provide a sketch of the LZ to include all obstacles or prominent features located within the LZ boundaries.  Include an arrow indicating north.  Enter the LZ name in the space indicated.

26.
Item 13: Enter any remarks.

27.
Item 14: Indicate in the appropriate section whether photographs of the LZ and/or approaches are available and whether a low-level route is associated with the LZ.

III.
Summary
A.
During this period of instruction we have discussed the various criteria for TLZs along with the three categories of TLZs.  We have also discussed the TLZ's marking equipment, patterns and marking procedures. Instructions were given on how to complete a TLZ survey. 
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