
FAC 1114 Runway, Unsurfaced

FY25 SUC: $2.13 / SY

Source: Inflated from previous FY using ENR labor and material cost indices to measure actual inflation

Original Source: Army Staff-directed study, 2011
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PURPOSE

To provide information and considerations related to  

sustainment of  Unpaved Runways
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Overarching  Considerations
• Factors that determine current sustainment funds must be reviewed for accuracy.  

Fuel, material, and labor costs have all increased recently.  

• Incumbent on  installations to ensure unpaved surface amounts are correctly 

reflected in real property inventories

• Should initially focus on sustainment and follow with restoration

• Fixing algorithm must be initial priority

• Can not solicit input from other installations until initial package is complete.

• Payment for use should be considered as a future option.

• Must define path ahead and required ACSIM data points to address/champion issue.

• Landing frequency spans from 92/year to 1500/year for canvassed installations

• Analysis to this point indicates a cost spread of .85 to 2.05 per square yard  

with an average of $1.34 to sustain and 3.38 to 4.61 per square yard for 

restoration.
3
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DAMO TRS Guidance



Locally Applied Nomenclature vs CATCD
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Commonly used CATCD

Local Facility Nomenclature

Flight Landing Strip (FLS)  – Not found in DA PAM 415-28
Aircraft Landing Strip (ALS)  – Not found in DA PAM 415-28
Assault Landing Zone (ALZ) – Not found in DA PAM 415-28



FAC 1114 and 1166 in DA PAM 415-28
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13,576,510.60   $2,726,337.43 $0.201 per SY
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SUST_ACF SUST_RQMT FMM RM_ORG RM_FUND

A ARACT 37225 37225 289826 OLZ17 1166 11131 389620 11131 ACT P S 2011 Y 00 03 0.89 78210.04 Y 00 01

A ARACT 37225 37225 288763 OLZ18 1166 11131 502779.2 11131 ACT P S 2011 Y 00 03 0.89 100924.96 Y 00 01

A ARACT 37225 37225 296311 OLZ01 1166 11131 729291.2 11131 ACT P S 2011 Y 00 03 0.89 146393.66 Y 00 01

A ARACT 37225 37225 296665 OLZ05 1166 11131 290206.4 11131 ACT P S 2011 Y 00 03 0.89 58254.34 Y 00 01

A ARACT 37225 37225 289529 OLZ19 1166 11131 455056.8 11131 ACT P S 2011 Y 00 03 0.89 91345.44 Y 00 01

A ARACT 37225 37225 297098 OLZ22 1166 11131 453024 11131 ACT P S 2011 Y 00 03 0.89 90937.39 Y 00 01

A ARACT 37225 37225 297467 OLZ24 1166 11131 490195.2 11131 ACT P S 2011 Y 00 03 0.89 98398.92 Y 00 01

A ARACT 22725 22725 189192 M0160 1114 11111 82000 11111 ACT T S 2011 Y 00 03 0.88 16275.26 Y 00 01

A ARACT 51290 51290 277949 F0001 1114 11121 56667 11121 ACT T S 2011 Y 00 03 0.95 12141.86 Y 00 01

A ARACT 37225 37225 289743 OLZ21 1166 11131 473013.2 11131 ACT P S 2011 Y 00 03 0.89 94949.91 Y 00 01

A ARACT 37225 37225 296401 OLZ15 1166 11131 384102.4 11131 ACT P S 2011 Y 00 03 0.89 77102.47 Y 00 01

A ARACT 37225 37225 298629 OLZ14 1166 11131 394895.6 11131 ACT P S 2011 Y 00 03 0.89 79269.04 Y 00 01

A ARACT 37225 37225 296688 OLZ07 1166 11131 872506.8 11131 ACT P S 2011 Y 00 03 0.89 175141.92 Y 00 01

A ARACT 37225 37225 293113 OLZ06 1166 11131 723725.2 11131 ACT P S 2011 Y 00 03 0.89 145276.37 Y 00 01

A ARACT 22725 22725 292913 OSELF 1166 11213 2333 11121 ACT T S 2011 Y 00 03 0.88 463.05 Y 00 01

A ARACT 22725 22725 292913 OSELF 1114 11121 54666 11121 ACT T S 2011 Y 00 03 0.88 10850.04 Y 00 01

A ARACT 37225 37225 297321 OLZ23 1166 11131 661870 11131 ACT P S 2011 Y 00 03 0.89 132859.92 Y 00 01

A ARACT 37225 37225 288198 OLZ10 1166 11131 493244.4 11131 ACT P S 2011 Y 00 03 0.89 99011 Y 00 01

A ARACT 37225 37225 288202 OLZ11 1166 11131 550162.8 11131 ACT P S 2011 Y 00 03 0.89 110436.47 Y 00 01

A ARACT 37225 37225 289553 OLZ20 1166 11131 452152.8 11131 ACT P S 2011 Y 00 03 0.89 90762.51 Y 00 01

A ARACT 37225 37225 296471 OLZ03 1166 11131 215283.2 11131 ACT P S 2011 Y 00 03 0.89 43214.69 Y 00 01

A ARACT 37225 37225 296484 OLZ04 1166 11131 489711.2 11131 ACT P S 2011 Y 00 03 0.89 98301.77 Y 00 01

A ARACT 22725 22725 189176 M0161 1166 11311 60833 11311 ACT T S 2011 Y 00 03 0.88 12074.06 Y 00 01

A ARACT 37225 37225 297504 OLZ25 1166 11131 172110.4 11131 ACT P S 2011 Y 00 03 0.89 34548.44 Y 00 01

A ARACT 37225 37225 288403 OLZ12 1166 11131 1162713.2 11131 ACT P S 2011 Y 00 03 0.89 233396.26 Y 00 1

A ARACT 37225 37225 291138 OLZ08 1166 11131 192438.4 11131 ACT P S 2011 Y 00 03 0.89 38628.96 Y 00 01

A ARACT 37225 37225 288190 OLZ09 1166 11131 302500 11131 ACT P S 2011 Y 00 03 0.89 60722.08 Y 00 01

A ARACT 37225 37225 296899 OLZ13 1166 11131 1012237.6 11131 ACT P S 2011 Y 00 03 0.89 203190.66 Y 00 01

A ARACT 51290 51290 272037 AIRDZ 1114 11111 55556 11111 ACT P S 2011 Y 00 03 0.95 11903.81 Y 00 01

A ARACT 37225 37225 296470 OLZ02 1166 11131 1017464.8 11131 ACT P S 2011 Y 00 03 0.89 204239.94 Y 00 01

A ARACT 37225 37225 296105 OLZ16 1166 11131 384150.8 11131 ACT P S 2011 Y 00 03 0.89 77112.19 Y 00 018/25/2011 7
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Facility Support Model (FSM) Comparison (V11.2)
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Installation Reported FAC UM/SY Sustainment Cost Cost/SY

AP HILL 1114 Unpaved Runway 112,223.54 $24,046 $0.21

FBNC 1166 Misc Airfield Pavements 13,264,445.6 $2,662,629 $0.20

FPLA 1114 Unpaved Runway

1166 Misc Airfield Pavements

136,666
63,166

$27,537
$12,537

$0.20
$0.19

Note 1 :  FAC 1166 contains 
multiple unpaved surface 
CATCDs. 
Note 2.  Minor differences 
in Cost/SY due to local area 
cost factors.

http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/c/c7/Red_Flag_waving.png&imgrefurl=http://en.wikipedia.org/wiki/File:Red_Flag_waving.png&h=274&w=258&sz=43&tbnid=hpzN3_9kQOr1zM:&tbnh=113&tbnw=106&prev=/search?q=red+flag+graphic&tbm=isch&tbo=u&zoom=1&q=red+flag+graphic&hl=en&usg=__M_VwLZtwzaVr4kXGU3XDW2JbkfU=&sa=X&ei=pNrwTZeaKIiugQe_lNSrBA&ved=0CC0Q9QEwBg


AP HILL
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Task Analysis (AP Hill)
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Task Materials Material 
Costs

Labor Equipment 
Lease 
Costs

Fuel Costs

Routine  Grading 0 0 3370.56 4320 2450

Repair Grading #10 Stone Dust 41600 7302.88 2880 1575

Water Distributor 0 0 6179.36 2640 1925

Roller Compaction 0 0 6179.36 3300 1344

Inspection 0 0 421.32 0 0

Annual Estimated Costs Depending on Usage

Landing Strip Surface Type

Materials $41,600.00 ALZ

Fuel $7,294.00 AF1

Equipment Lease $13,140.00 Pender

Labor $23,453.48

Total $85,487.48

Totals

.32 sq ft = 2.88 sq yd combined cost for FY09, FY10 and FY11 to date. 
That equates to 176,091.84 in sustainment for this period. 
For the annual sustainment I broke the period down into 33 months.
176,091.84 divided by 33 months x 12 = 64,033 annual sustainment with 
an annual sq yd figure of 1.05 per sq yd. 



FAPH ALZA Utilization
MISSION 

DATE UNIT
TYPE OF 

AIRCRAFT # OF LANDING # TAKE OFF FULL STOP TOUCH & GO
LOW 

APPROACH # Jumper

6-7 Dec 10
437th Aw 
Charleston, SC C-17 6

7-Dec-10 USACATT CASA 212 4 4 4 56

8-Dec-10 USACTT CASA 212 6 6 6 56

8-Dec-10

USACATT( 
VMGR 254 
AW) C-30 4 4 4 90

8-Dec-10
437th Aw 
Charleston, SC C-17 (2) 8

10-Dec-10 AWG (Gary) Twin Otter 6 6 6

14-Dec-10

914th AW 
Cancelled 
mission due to 
WX

14-Dec-10
440th AW, 
Pope AFB C-130 10 10 2 LZSO

21-Dec-10 914th AW C-130 1 1

22-Jan-11

450th CAB  
(135th AW 
Support) C-130 Drop Only 9 90

31-Jan-11 AWG (Gary) Twin Otter 1 1 2
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FAPH ALZA Utilization

MISSION 
DATE UNIT

TYPE OF 
AIRCRAFT # OF LANDING # TAKE OFF FULL STOP TOUCH & GO

LOW 
APPROACH # Jumper

6-14 Apr 2011
Semi-Annual 
Maintenance

19-20 May 
2011 NVESD C-208 8 8 8 4 each day

23-26 May 
2011 NVESD C-208 16 16 16 4 each day

14 June 2011 USACATT C-7 10 10 10 144

15 June 2011 USACATT C-7 12 12 12 114

20 June 2011 2nd MAW C-130 1 1 1

23 June 2011

18th Abn Corps 
JFEX C-17 (2) 

437th AW C-17 (2) 2 2 2

C-17 10186 
McCord C-17 1 1 1

C-17 27159 
Dover C-17 5 5 5

24 June 2011 C-17 Dover C-17 5 5 5 Night Opns 18

14

Total Landings    
C17 13
C130 12
C30 4
C7 22
C208 24
CASA 212 10
Twin Otter 7
GRAND TOTAL 92



FAPH Unpaved Runway Inventory

• FAPH ALZA C130, C17, Twin Otter, DHC-4

– 4400 Ln ft stone surface

• FAPH AF1- Casa 212, 235, Twin Otter

– Grass strip

• FAPH PENDER AF- Twin Otter

– Grass strip

• FAPH COOKE AF- Current ops rotary wing only

– Grass strip

15



FAPH ALZA RPID 272037 – FCC 11111
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FAPH AF1 RPID 272838 – FCC 11111

17



FAPH Cooke AF RPID 272839 – FCC 11111
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FAPH Pender AF RPID 272842 – FCC 11111
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AP Hill Erosion Example - C17 Turnabout
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AP Hill Erosion Example - C17 Rutting
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AP Hill Erosion Example C17 Ruts edge of runway night ops
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AP Hill Erosion Example - Typical C17 Effects
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AP Hill Erosion Example  - Average ruts 7.5 to 9.5 inches
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AP Hill Sustainment

Aggregates Used in Construction/Maintenance:  

Base: #21A

Mid-Level: S-5 Blend (Very small aggregate with no dust)

Top: #10 Dust.

All aggregate is watered and compacted utilizing a vibratory roller.

Maintenance Cost Per Square Foot: $0.32*  or $1.05 per SQYD

*Based on costs incurred over the last three fiscal years to include FY11 
to date.  Cost will fluctuate based on type of aircraft and usage. 
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FORT POLK
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Fort Polk Cost per SQ YD
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FLS Estimates

Self FLS

6" Cement Stabo $1,286,130.00 14.109/sqyd
All totals include 6" Soil Stabilization, Soil Test Team, 10% Select Fill, 

Boundry and Survey Markers and 5 man Survey team.6" Asphalt Stabo $942,476.00 10.339/sqyd

6" Lime Stabo $987,142.00 10.829/sqyd

91,155 sq yd = 18.8336 ac

Geronimo FLS

6" Cement Stabo $1,104,436.00 14.124/sqyd
All totals include 6" Soil Stabilization, Soil Test Team, 10% Select Fill, 

Boundry and Survey Markers and 5 man Survey team.6" Asphalt Stabo $809,637.00 10.353/sqyd

6" Lime Stabo $847,953.00 10.844/sqyd

78,196 sq yd = 16.1561 ac

Peason FLS

6" Cement Stabo $857,238.00 14.154/sqyd
All totals include 6" Soil Stabilization, Soil Test Team, 10% Select Fill, 

Boundry and Survey Markers and 5 man Survey team.6" Asphalt Stabo $628,908.00 10.384/sqyd

6" Lime Stabo $658,584.00 10.874/sqyd

60,565 sq yd = 12.5134 ac

This sustainment occurs every three years.  This results of an annual cost 
per square yard average from $3.38 to $4.61 depending on stabilization 
technique/materials used.



Fort Polk Comments

28

1.   We acknowledge the Real Property data is not correct.

2.  Attached is our latest calculations based on sqyds

3.  Our plan conducts in-depth repairs on a three year cycle.  So dollar
figures total could be divided by three for annual costs.

4.  Attached are aerial photos with areas that require sustainment.  We have
it broken down by surface and/or design standard.

5.  We also included an overall area, we call "Sustainable Area" realizing
that drainage and surrounding terrain (within reason ~ 200') need
maintenance annually. This is not currently discussed in any document that
we've seen.  Limiting the funding to "surfaced" square yards leaves a burden on
installation.

Observation:  Plan seems to employ a “restoration” methodology.



Fort Polk  Utilization
MISSION 

DATE ALS TYPE OF 
AIRCRAFT # OF LANDING # TAKE OFF FULL STOP TOUCH & GO LOW 

APPROACH # Jumper

29

From Mr. Keith Morrow (HQ JRTC and Ft Polk G3 Air Officer)

• Based off a conversation with the AF CCT this is a high and   

low number of landing per month and year

• Looking at around 5 (low) to 15 (high) landings per day for a 7-

10 period times around 10 rotations for the year

• The low number would be 500 landings a year

• The high number would be around 1500 a year

• That’s for both C130 and C17 use; there is no log on how may 

each does



FPLA - SELF AIRSTRIP ALS
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FPLA – Peason Ridge FLS

8/25/2011 31



FPLA – Geronimo ALS
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FORT BRAGG
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Fort Bragg Facts
• A  500,000lb aircraft landing at 120kts/2Gs causes significant runway damage as do 4 engines each 

producing 14,400lb of thrust.

• While this is an Army-wide issue, FBNC provides an excellent case study:

– Fort Bragg is facing significant challenges sustaining Flight Landing Strips for C17, C130, and 
CASA aircraft.

– Seventy percent of runway use is in direct support of 82nd ABN DIV training.  

– Affected  facilities are Holland (C17, C130), Sicily (C130), St Mere (CASA). Luzon.(C130/C17).

– Associated Sustainment funds are insufficient.  Historical annual costs  (over 10 years) average 
$350-450K dollars per year.

– Primary cost is purchase of sand / clay material

– Combat Engineers are used when possible to reduce costs and simultaneously provide training 
venue. (Less than 20% of the time)

– Frequent deployment of Combat Engineers requires use of  Range Maintenance (In contradiction of 
CLS and without proper training/certification) and or contracted labor to conduct work.

– Reduced 82nd ABN DIV deployment OPTEMPO will increase annual use of these facilities

– Air Force personnel request sole use of these facilities 30% of the time – and are always Joint use 
with Army units.
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Task Analysis (Bragg)
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Task Materials Material 
Costs

Labor Equipment 
Lease 
Costs

Fuel Costs

Grade 375,000 40,000 28,000

Compact 12,940 6,800

Inspect 500 200

RCR Coordination 1,560

Landing Strip Surface Type

Materials $375,000.00 Sicily

Fuel $35,000.00 Holland

Equipment Lease $0.00 St Mere

Labor $55,000.00 Luzon

Total $465,000.00

Totals

• Holland FLS: 105,495 SYs at  $1.42 per SY

• Rhine Luzon:  107,306 SYs at $1.16 per SY

• Sicily FLS:  72,330 SYs at $2.07 per SY 

• ST Mere FLS:  47,058 SYs at 0.85 per SY

RESULTANT AVERAGE = $1.39 SY 



Fort Bragg  Utilization
MISSION DATE ALS TYPE OF 

AIRCRAFT # OF LANDING # TAKE OFF FULL STOP TOUCH & GO LOW 
APPROACH # Jumper

36

Sicily: 
C130,109 landings, 109 takeoffs; 
CASA, 68 landings, 68 takeoffs.
Holland: 
C130 29 landings, 29 takeoffs; 
CASA, 10 landings, 10 takeoffs 
(Holland was closed for 9 months of FY10).
St Mere: 
CASA, 237 landings, 237 takeoffs.
Luzon: 
C17, 6 landings, 6 takeoffs
C130, 15 landings, 15 takeoffs
CASA, 35 landings, 35 takeoffs 
(Luzon was down for 10 months / C17 stuck on turnaround caused substantial damage)

Total Landings/Takeoffs
C17 6
C130 153
CASA 340
Grand Total 509
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Holland Overview
Primary Users:  C130/C17
Runway Sustainment:
• REQUIRES QUARTERLY MAINTENANCE 
AND OPERATIONAL REPAIR DURING 
JFEX/JOAX
• WILL NEED TOTAL UPGRADE EVERY 10 
YEARS $4-5M (BASED ON CURRENT DAY 
COST) CURRENTLY UNDERGOING 
UPGRADE.
Annual Maintenance Costs
Sand/Clay: $125K (ESTIMATED
Labor: $15K (ESTIMATED)
Misc: $10K Fuel/Equipment 
Repair (ESTIMATED)



Rhine Luzon Overview
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Primary Users: C130/C17
Runway Sustainment:
• REQUIRES QUARTERLY MAINTENANCE AND 
OPERATIONAL REPAIR DURING JFEX/JOAX
• WILL NEED TOTAL UPGRADE EVERY 10 YEARS 
$4-5M (BASED ON CURRENT DAY COST).
Annual Maintenance Costs:
Sand/Clay: $100 (ESTIMATED)
Labor: $15K (ESTIMATED)
Misc: FUEL/EQUIPMENT REPAIR $10K (ESTIMATED)



Sicily Overview
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Primary User:C130
Runway Sustainment:
• REQUIRES QUARTERLY 
MAINTENANCE AND 
OPERATIONAL REPAIR DURING 
JFEX/JOAX
• WILL NEED TOTAL UPGRADE 
EVERY 10 YEARS $4-5M (BASED 
ON CURRENT DAY COST)
Annual Maintenance Costs:
Sand/Clay: $125K (ESTIMATED
Labor: $15K (ESTIMATED)
Misc: FUEL/EQUIPMENT REPAIR 
$10K (ESTIMATED)



St Mere Overview
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Primary Users: RW  AND SOF 
STOL AIRCRAFT  
Runway Sustainment: 
• MAINTENANCE REQUIRES 
QUARTLERY GRADING AND 
PACKING .
• REQUIRES TOTAL UPGRADE  
EVERY 10-12 YEARS  . 
Annual Maintenance Costs:
Sand/Clay: 2,500 CUBIC YARDS  
$25,000 (Estimated)
Labor: $10,000 (Estimated)
Misc: FUEL/EQUIPMENT REPAIR 
$5K (Estimated)



Fort Bragg Erosion Examples
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Fort Bragg Erosion Examples
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Fort Bragg Erosion Examples
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Fort Bragg Erosion Examples
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Fort Bragg Erosion Examples
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Recommendations
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- Ensure installations have unpaved runways correctly annotated in real 
property inventory and on Facility Sustainment Model (FSM).  Also, ensure all 
other unpaved resources are annotated (i.e., taxiways, aprons).
- Assess damage immediately after C17/C130 landings.  Estimate annual 
damage repair costs.   Incorporate into SRM funding computations.
- Compare/contrast actual annual maintenance costs (per square yard) to 
amount programmed to establish delta.
- Evaluate current cost factor computation factors for relevance /currency.
- Refine CATCD  to better identify/describe purpose, configuration, and 
primary use of ALZ / ALS / FLS facilities.
- Adjust cost factors to provide realistic sustainment funding to 
installations.
- Utilize Air Force Redhorse Engineers to assist with maintenance and 
repair of unpaved runways that support Air Force training.
- Establish a landing fee for Air Force training when not in support of Army 
training.



Questions

8/25/2011 47


