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Section 1 
Introduction 

Luke Air Force Base (AFB) has prepared this Post-Closure Permit Renewal Application 
for the former Luke AFB Munitions Treatment Range (MTR) Unit 8 - Burial Pit on the 
Barry M. Goldwater Range.  The purpose of this application is to renew the Post-
Closure Permit issued by the Arizona Department of Environmental Quality (ADEQ) 
on 27 June 2006.  This permit application meets the substantive requirements of post-
closure as stated in 40 Code of Federal Regulations (CFR) 265, 40 CFR 270, and Arizona 
Administrative Code (A.A.C.) R18-8-265.A.     

Partial closure for the former burial pit at the Barry M. Goldwater Range was completed 
on 20 June 2000 in accordance with the ADEQ-approved Final Partial Closure Plan 
(CDM 1999).  The Final Partial Closure Report (CDM 2001) was submitted to ADEQ on 
28 June 2001.  The partial closure consisted of construction of a Resource Conservation 
and Recovery Act (RCRA) hazardous waste cap over the former burial pit.  Details of 
the cap are included in Attachment 1.   

This Post-Closure Permit Application is organized as follows: 

Section 1 Introduction 

Section 2 Facility Description 

Section 3 Hydrogeologic Characterization and Monitoring Requirements 

Section 4 Post-Closure Plans 

Section 5 Personnel Training 

Section 6 Procedures to Prevent Hazards 

Section 7 Contingency Plan 

Section 8 Other Federal Laws 

Section 9 Financial Assurance 

Section 10 Part B Certification Sheet 

Section 11 References 
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Section 2 
Facility Description 

2.1 General Description 

The Barry M. Goldwater Range is located in the extreme southwestern corner of 
Arizona along the United States/Mexico International Border (Figure 2-1) and has been 
an important facility for training pilots in air-to-ground combat since 1941.  The Barry 
M. Goldwater Range is administered by the Air Education and Training Command of 
the U. S. Air Force through Luke AFB, and is jointly operated by the U.S. Air Force and 
U.S. Navy/U.S. Marine Corps under a joint-use agreement dated 1958 and amended in 
1965.  The Barry M. Goldwater Range extends from Yuma County on the west into 
Maricopa and Pima counties on the east (Figure 2-1).  The Barry M. Goldwater Range is 
divided into two segments: the eastern two-thirds designated the Gila Bend Segment 
operated by the U.S. Air Force and the western one-third designated the Yuma Segment 
operated by the U.S. Navy/U.S. Marine Corps (i.e., U.S. Marine Corps Air Station Yuma 
[MCAS Yuma]).  The Gila Bend Segment occupies over 1.6 million acres with 
approximately 400 miles of exterior perimeter.  It is divided into nine subranges used 
for specific training purposes.  The nine subranges include manned ranges 1 through 4, 
unmanned target range 5, three tactical ranges (north, east, and south), and an air-to-air 
tactical range on the western side of the Gila Bend Segment (Figure 2-1).   

2.2 MTR Features 

The MTR facilities are located on the northeastern portion of the Barry M. Goldwater 
Range, within Maricopa County, approximately 12 miles south-southwest of the Gila 
Bend Air Force Auxiliary Field (GBAFAF) and 15 miles southwest of Gila Bend, 
Arizona (Figure 2-1).  The MTR occupies most of Sections 3, 4, and 9, Township 8 South, 
Range 6 West in the north-central portion of the Gila Bend Segment (Figure 2-2).    

The MTR is located in a remote desert environment.  It consists of a 5,000-foot radius 
exclusion zone (Figure 2-2).  It is surrounded by undeveloped military range land for a 
minimum of three miles.  The Range 4 access road, which intersects Highway 85 
approximately 10 miles south of Gila Bend, Arizona, provides the only improved access 
to the site (Figures 2-1 and 2-2).  A barbed wire fence fronts Highway 85.  Signs are 
posted along this fence prohibiting access to the public.  The signs read “WARNING, 
U.S. Air Force Installation, It is unlawful to enter this area without permission of the 
Installation Commander.”  Passage to the MTR from Highway 85 is gained through a 
locked gate at the intersection of Highway 85 and the Range 4 access road.  Within the 
Barry M. Goldwater Range, a barbed wire fence and gate on the northeast side of the 
MTR provides limited security into the MTR.  
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The barbed wire fence extends 50 feet on both sides of the dirt-surfaced MTR access 
road. 

The MTR consists of two detonation areas, eight former treatment units, and two former 
staging areas (Figure 2-2).  Five of the eight treatment units were closed in 1995 (Dames 
and Moore, 1996) and the remaining three units were closed in 2000 (CDM 2001).  The 
two former staging areas used for MTR mission support (explosives-laden vehicle 
parking area and explosives holding area and firing bunker) do not require closure 
under RCRA.  The eight former MTR treatment units include: 

 Unit 1, burn bed (closed in 1995 under ADEQ's Consent Order D-210-94); 

 Unit 2, burn bed (closed in 1995 under ADEQ's Consent Order D-210-94); 

 Unit 3, burn box (closed in 1995 under ADEQ's Consent Order D-210-94); 

 Unit 4, burn box (partially closed in 2000 under ADEQ's Consent Order Z-87-98); 

 Unit 5, burn bed (partially closed in 2000 under ADEQ's Consent Order Z-87-98); 

 Unit 6, burn furnace/kettle (closed in 1995 under ADEQ's Consent Order D-210-
94); 

 Unit 7, open burn pit (closed in 1995 under ADEQ's Consent Order D-210-94); 
and 

 Unit 8, burial pit (partially closed in 2000 under ADEQ's Consent Order Z-87-98). 

A RCRA Facilities Assessment (RFA) is a required component of the RCRA Post-
Closure Permit.  ADEQ conducted the RFA and completed it in December 2004 (ADEQ 
2004).  Four Solid Waste Management Units (SWMUs) were identified in the RFA. 

  SWMU 1 – Munitions Treatment Range (MTR).  As discussed above, this SWMU          
consists of the eight Units described above, to include Unit 8 which is the subject of this 
permit. 

 SWMU 2 – Auxiliary Air Field #6 (Aux 6).  One open burn area and two open 
detonation areas.   

 SWMU 3 – White Phosphorous Detonation Area.  This was designated Unit 9 of 
the above SWMU 1. 

 SWMU 4 – Open Detonation Area.  This was designated Unit 10 of the above 
SWMU 1.   

A RCRA Facility Investigation (RFI) of SWMUs 2 and 3 was performed by Luke Air 
Force Base in compliance with Condition VIII.C-3 of the Post-Closure Permit.  SWMU 4  
is currently used solely for emergency response activities exempt under 40 CFR 
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265.1(c)(11) and training exercises exempt under 40 CFR 266.202(a)(1)(i).  This area will 
not be investigated until the Barry M. Goldwater Range closes.   

During the RFI SWMU 2 was divided into three sub-areas.  Sub-Area 1 (SWMU 2-1), 
Former Munitions Burning Furnace; Sub-Area 2 (SWMU 2-2), Southeast Open 
Burn/Open Detonation Area; and Sub-Area 3 (SWMU 2-3), Former Northwest Open 
Burn/Open Detonation Area.   

ADEQ acknowledged closure of SWMU 2-2 in a letter dated 23 March 2012.  ADEQ 
acknowledged closure of the white phosphorus detonation area (SWMU 3) in a letter 
dated December 15, 2009.   

Investigation and corrective action for SWMUs 2-1 and 2-3 continue under Final Work 
Plan, RCRA Corrective Action Facility Investigation Auxiliary Field 6, Solid Waste 
Management Units 2-1 and 2-3, Luke Air Force Base, Barry M. Goldwater Range-East, 
ARIZONA (Weston, September 2015).  ADEQ approved the work plan in a letter dated 
28 September 2015.  The final fieldwork effort will begin on 1 January 2017 and end 17 
March 2017.  Report preparation will take approximately nine months.  Therefore, the 
estimated closure date for these SWMUs is December 2017.  The work plan addresses 
the release of hazardous waste(s), hazardous waste constituents, and hazardous waste 
decomposition byproducts.   

2.3 Former Burial Pit Description (Unit 8) 

The former burial pit was located in the southwest portion of the 5,000-foot radius MTR 
exclusion zone (Figure 2-2).  Former features included an open burial pit, approximately 
140 feet long by 40 feet wide by 12 feet deep (the overall length included a 30-foot-long 
entrance ramp that sloped down to the south); a soil stockpile, approximately 70 feet 
wide by 100 feet long that varied from 4 to 10 feet in height (north to south); and an 
inferred covered portion of the burial pit (70 feet long by 40 feet wide that existed 
between the open pit and the stockpile.  The former burial pit was operated between 
1983 and 1989 (CDM 2001). 

During the June 2000 closure activities, it was noted that most of the debris in the 
former burial pit were covered with soil; however, several inert bombs and numerous 
inert munitions and treated shell casings were noted in and around the burial pit.  
There were limited occurrences of live shells, as well as ash and burned soil on the 
northern wall of the burial pit.  The stockpile appeared free of debris and stained soil. 

The site soil at the former burial pit is fine-grained sand, and the area around the pit has 
been graded.  Beyond the graded area, vegetation is sparse and consists of native 
grasses and creosote bushes.  Regional topography slopes downward to the northwest 
according to the United States Geological Survey (USGS) 7.5-minute Black Gap and 
South of Theba quadrangle maps.   
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Figure 2-2 provides a topographic map showing Unit 8 and the surrounding MTR.  The 
figure shows the following characteristics, as required by 40 CFR 270.14(19): 

 A distance of greater than 1,000 feet is shown around Unit 8.   

 The map scale is 1 inch equal to 2,000 feet (a smaller scale of 1 inch to 200 feet, as 
specified in the regulation, will not provide any additional data or detail to the 
map, it will only show the Unit 8 area which has no surrounding characteristics 
other than the burial pit itself and undeveloped open desert range land, 
restricted from public access and used exclusively for military activity).   

 As shown on the figure, no surface waters exist in Unit 8 or within 1,000 feet of 
Unit 8.   

 The land surrounding Unit 8 (within 1,000 feet) is used for the MTR; Unit 8 is 
fully encompassed within the MTR exclusion zone.   

 The boundaries of Unit 8 and the MTR are shown on the map (see legend).  In 
addition, during the closure activities, an as built survey was prepared of the 
post excavation topographic elevations and the northing and easting coordinates 
for sampling locations of the pit.  This survey is included as Figure 2 in 
Attachment 1.   

 Access control to Unit 8 is provided by a barbed wire fence and locked gate at the 
MTR entrance northeast of Unit 8 and a chain link fence around Unit 8 which is 
72” high (as shown in figure).  In addition, four warning signs are posted around 
the perimeter stating (in English and Spanish): Danger, Unauthorized Personnel 
Keep Out.  The signs are legible from 25 feet. 

 There are no buildings or structures within 1,000 feet of Unit 8.  The former MTR 
units surrounding Unit 8 are shown on the figure. 

 Drainage patterns are shown on the map using dashed/dotted lines (see legend).   

 An arrow indicating general groundwater flow direction is included on the 
figure (see legend). 

A burrowing animal exclusion fence was added to the security fence in December 2005.  
This was done in response to a Notice of Violation issued by ADEQ for burrowing 
animal holes observed in the earthen cover during the 30 November 2004 facility 
hazardous waste inspection.  The fence prevents animals from climbing over it or 
tunneling under it.  Post-Closure care inspections indicate the exclusion fence is 
effective.   

There are no vehicles around the facility. 

The 100-year flood plain has not been mapped by the Federal Emergency Management 
Agency (FEMA) for Unit 8, the MTR, or much of the Barry M. Goldwater Range.  Luke 
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AFB conducted a flood plain study for Unit 8 and determined that Unit 8 is outside the 
100-year flood plain (CDM 2004).  The flood plain study, certified by an Arizona 
Professional Engineer, is provided as Attachment 2; Figure 5 of Attachment 2 provides 
the 100-year flood plain map.  

Storm-flow calculations for the EPA-specified 25-year 24-hour storm event indicated 
that the shoulder of the erosion layer would be overtopped at peak flow, but that the 
crown of the erosion layer would not be overtopped.  As an additional safety factor a 
band of ungrouted rip-rap was installed along the base of the upstream (north and east) 
legs of the fence.  The band was sloped downward away from the fence. 

2.4 Former Munitions Burial/Treatment Range Operations 

Munitions stockpiles at various U.S. Air Force installations, including Luke AFB, are 
subject to inventory turnover.  Munitions may become obsolete, outdated, or 
unserviceable.  When relegated to these categories, disposal at the MTR was required.  
In addition, explosive items from off-range sources were occasionally transported to the 
Luke AFB or the GBAFAF for treatment and disposal at the MTR.  Munitions to be 
treated were considered solid wastes exhibiting the hazardous characteristic of 
reactivity (i.e., D003 according to 40 CFR 261.23). 

Munitions scheduled for disposal were stored in an underground bunker located on the 
south end of Luke AFB.  All items were carefully inspected and inventoried.  
Temporary storage could not exceed 10 days.  The ordnance was transported from the 
storage area to the MTR by Explosive Ordnance Disposal (EOD) or Transportation 
Squadron personnel in a tractor-trailer, using proper placards.  All items were 
manifested and transported to the MTR.  Vehicles laden with explosives were 
temporarily staged in the parking area at the north end of the MTR, until allowed to 
proceed to one of the clear zones for unloading and treatment. 

Treatment and/or disposal operations were not conducted in wet weather or in winds 
exceeding 15 miles per hour.  Under Interim Status, the maximum amount of ordnance 
allowed to be burned or detonated during one operation was 2,000 pounds net 
explosive weight (CDM 1993). 

The history and operation of the former burial pit is not well documented.  However, 
scrap metal including munitions casings, inert rounds and bombs, and demilitarized 
ordnance were disposed in this burial pit.  In addition, open burns were reportedly 
conducted inside the burial pit between 1983 and 1989.  These burn events were 
reportedly conducted inside the burial pit without any type of containment vessel.  
They were sustained with dunnage and diesel fuel.  Soil cover was then placed over the 
remaining ash and debris.  Luke AFB and EOD personnel estimated the thickness of 
waste burial pit ranged from 5 to 15 feet (CDM 2001).  
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2.5 Summary of Closure Activities 

In June 2000, the former burn box and burn bed (Units 4 and 5) were clean closed by 
removal and decontamination of the remaining metal structures and concrete pad.  No 
residual contaminants exist.  In-place closure activities were also completed at the 
former burial pit (Unit 8), which included the construction of a hazardous waste landfill 
cap.   

The pre-closure investigation consisted of the collection of 97 multi-media samples from 
the three MTR units, which were analyzed for benzene, toluene, ethylbenzene, xylenes, 
polycyclic aromatic hydrocarbons, explosives, metals, mercury, nitrate, and cyanide.  
Selected samples were also analyzed for hazardous characteristics including toxicity 
characteristic leaching procedure (TCLP) metals and TCLP volatile organic compounds.  
Surface and subsurface samples were taken from fourteen locations within the burial 
pit.  Surface soil samples were collected to a depth of two feet, while subsurface 
samples were collected as deep as 30 feet below the ground surface.  Subsurface 
samples were used to evaluate the waste material within the former burial pit, as well 
as the natural soil underlying the former burial pit.  Samples indicated that the ash and 
debris layer existed randomly throughout the pit at a thickness ranging from less than 2 
inches to 10 feet, with an average thickness of 3 to 4 feet. 

Based on the results of onsite visual inspection, pre-closure sampling and analysis, 
closure construction activities, and closure confirmation samples, the partial closure of 
the burn box, burn bed, and burial pit is considered complete.  All pre-closure 
characterization and closure activities were completed in accordance with ADEQ’s 
Consent Order No. Z 87-98, and Luke AFB’s Partial Closure Plan (CDM 1999).  All 
closure activities and confirmation samples demonstrate adequate closure.   

The Final Partial Closure Report (CDM 2001) documents the completion of site 
characterization and closure.  There are no uncontrolled threats to human health and 
the environment associated with the closed former burial pit.  Due to the nature of the 
hazardous waste landfill cap installed at Unit 8, foreseeable potential releases and 
potential pathways for human exposure are extremely remote. 

2.6 Chronological History of the MTR 

The history of regulated munitions treatment by Luke AFB on the Barry M. Goldwater 
Range encompassed approximately 20 years.  A summary of the significant historical 
events follows: 

1980 Luke AFB and MCAS Yuma jointly filed for interim status 
hazardous waste treatment operations on the Barry M. Goldwater 
Range with the submittal of the RCRA Part A Permit Application.  
Current Part A Permit Application is included as Attachment 4. 
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1983 Initiated use of burial pit (Unit 8). 

1986 Terminated use of burial pit (Unit 8). 

1988 Submitted RCRA Part B Permit Application. 

1993 Initiated thermal treatment using burn box and burn bed (Units 4 
and 5).  Submitted revised RCRA Part B Permit Application. 

1995 Closed RCRA thermal treatment Units 1, 2, 3, 6, and 7 at the MTR 
under ADEQ’s Consent Order No. D-210-94. 

1996 Terminated thermal treatment using burn box and burn bed (Units 
4 and 5). 

Aug 1998 Signed ADEQ Consent Order No. Z-87-98 for the closure of burial 
pit (Unit 8).  Submitted revised RCRA Part B Permit Application. 

Aug 1999 Submitted Partial Closure Plan to close burn box, burn bed, and 
burial pit (Units 4, 5, and 8). 

Nov 1999 Received ADEQ approval of the Partial Closure Plan. 

Jun 2000 Implemented clean closure of burn box and burn bed (Units 4 and 
5), and in-place closure of burial pit (Unit 8) in accordance with the 
Partial Closure Plan. 

Aug 2000 Submitted Pre-Final Partial Closure Report documenting the partial 
closure activities. 

Jun 2001 Submitted Final Partial Closure Report 

Apr 2005 Submitted Part B Post-Closure Permit Application 

Jun 2006 ADEQ issues Part B Post-Closure Permit  

The MTR closure is considered “partial” because though RCRA operations are no 
longer performed, emergency response activities exempt under 40 CFR 265.1(c)(11) and 
training exercises exempt under 40 CFR 266.202(a)(1)(i) may be conducted at the site.   
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Section 3 
Hydrogeologic Characterization and Monitoring 
Requirements 

3.1 Environmental Setting 

3.1.1 Climate 

The local climate is arid, characterized by mild winters and hot summers.  Mean 
monthly temperatures range from 56 degrees Fahrenheit (°F) in January to 95°F in July.  
Annual precipitation is three to four inches based on a 30-year average.  Precipitation 
typically occurs from July to mid-September.  Only traces of precipitation occur from 
December through March (CDM 2001).   

Winds are typically out of the north and northwest during the fall, winter, and spring.  
Strong winds from the west are likely during the spring.  Wind patterns change during 
the summer and typically occur from the south and southeast.  Winds are normally 
light to moderate (0 to 16 miles per hour), and evapotranspiration rates in the area 
exceed 50 inches annually (CDM 2001).  Wind roses for the Luke AFB are provided in 
Figures 3-1, 3-2, and 3-3, including one wind rose for each month, an annual wind rose, 
and a wind rose for each of the seasons (spring, summer, fall, and winter) (LAFB 1999). 

3.1.2 Flora and Fauna 

Much of the area surrounding the MTR units is relatively flat and undeveloped.  The 
flora and fauna of this area are characteristic of valley floors throughout the desert 
regions of southwest Arizona.  The flora native to this arid location consists of creosote 
brush, mesquite, various bursage, ironwood, paloverde, and cholla cactus.  Animals 
native to the area, although not abundant, include desert cottontails, kangaroo rats, 
lizards, coyotes, rattlesnakes, scorpions, hawks, quail, and owls (CDM 2001). 

3.1.3 Flood Plain Standard 

A Flood Insurance Study for the Barry M. Goldwater Range has not been performed by 
the FEMA and consequently a Flood Insurance Rate Map (FIRM) panel for the precise 
location of the Luke AFB MTR was never developed or printed by FEMA.  Luke AFB 
conducted a flood plain study for Unit 8 and determined that Unit 8 is outside the 100-
year flood plain (CDM 2004).  The flood plain study, certified by an Arizona 
Professional Engineer, is provided as Attachment 2; Figure 5 of Attachment 2 provides 
the 100-year flood plain map.  
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Figure 3-1 
Wind Roses by Month (January to July) 
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Figure 3-2 
Wind Roses by Month (August to December and Annual Mean) 
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Figure 3-3 
Wind Roses (Seasonal) 
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No arroyos or other surface-water channels were observed around the MTR.  Surface 
water runoff flows to the northwest either as sheet flow or in ephemeral arroyos when 
sufficient precipitation is present (CDM 2001).   

3.1.4 Geology 

The Barry M. Goldwater Range is located within the Sonoran Desert section of the Basin 
and Range physiographic province.  The area is characterized by north to northwest 
trending, basins, and isolated mountain ranges separated by desert plains.  The land 
surface within the basins is relatively flat, with elevations ranging from approximately 
200 feet to greater than 1,200 feet above mean sea level (amsl).  The basins slope gently 
downward to the north and west toward the Gila and Colorado Rivers (CDM 1998).   

Two types of soils generally occur at the Barry M. Goldwater Range: coarse-grained and 
fine-grained soils.  Coarse-grained soils, consisting of gravel, cobbles, boulders, and 
sand (primarily) with some silt and little clay, occur on 98 percent (%) of the range, and 
are typically associated with the basin-fill areas.  The fine-grained soil deposits occur on 
only 2% of the Barry M. Goldwater Range, and consist of clay (primarily) with some silt 
(CDM 1998). 

The Luke AFB MTR is situated in an area of basin fill at an elevation of 800 feet amsl.  
Eroded from the surrounding mountains, this fill has been reported to depths of several 
thousand feet.  Soil at the site consists primarily of fine-grained silty sand, but gravel, 
cobbles and boulders are common.  There is very little clay in the area.  The soil was 
derived from the uplands that typically consist of granite, granite-gneiss, andesite, 
basalt, schist, and limestone.  Some calcium-carbonate cemented layer occur locally, 
below the surface, and are evidenced in the side walls of the burial pit.  Permeability of 
the sandy soils is relatively high (i.e., >0.01 centimeters per second [cm/sec] or 0.00002 
foot per minute [ft/min]) (CDM 2001). 

3.1.5 Regional Hydrogeology 

Numerous well locations and natural water catchments are located elsewhere on and 
near the Barry M. Goldwater Range, which are shown on Figure 3-4 (U of A and 
LAFB, 1986). 

Several groundwater studies have been conducted on surrounding perimeter areas of 
the Barry M. Goldwater Range, however, no studies include the MTR area.  The major 
water-bearing units in the perimeter areas are found above and below thick lacustrine 
clay layers.  The largest and deepest basins are Lechuguilla and Mohawk-Tule in the 
western portion of the Barry M. Goldwater Range, and San Cristobal in the central 
portion.  Studies done of the Lechuguilla Desert and Mohawk-Tule Valley indicate a 
surficial, unconfined aquifer at depths ranging from 125 feet below land surface (bls) to 
366 feet bls.  The surficial, unconfined aquifer in the San Cristobal Valley extends from 
approximately 20 feet bls to approximately 120 feet bls (U of A and LAFB, 1986).
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Figure 3-4 
Water Well Locations 
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Near the northern boundary of the Barry M. Goldwater Range, water was found in a 
well near the Gila River at a depth of 184 feet bls.  The well probably was drawing 
water from an aquifer in the upper stratigraphic unit hydrologically connected to the 
aquifer underlying the Gila River corridor.  Along the northwestern flank of the Copper 
Mountains, water was found at a considerable deeper depth of 482 feet.  This water may 
have come from the deeper gravelly portions of the lacustrine deposits (U of A and 
LAFB, 1986). 

3.1.6 Local Hydrogeology 

Groundwater data collected by the Department of Water Resources indicates that local 
groundwater is approximately 300 to 325 feet bls.  Groundwater occurs in the 
unconsolidated alluvial sediment and flows southward (Figure 3-5), primarily under 
unconfined conditions.  Groundwater recharge likely occurs through rivers and streams 
hydraulically connected with the underlying aquifer (e.g. Gila River 15 miles to the 
north).  Limited, if any, recharge is believed to result from precipitation.  The low 
recharge rate and the high discharge rate for southern Arizona yields a net recharge rate 
of approximately one percent.  In general, the groundwater quality is poor, resulting 
from naturally high concentrations of chloride (500 milligrams per liter [mg/L]), 
fluoride (4 mg/L), arsenic (0.02 mg/L), and total dissolved solids (1,034 mg/L).  The 
groundwater is not suitable as potable supply without treatment (CDM 2001). 

There are no injection or extraction wells within one mile of the MTR; however, several 
extraction/irrigation wells are located within three miles of the site (CDM 2001).   

3.2 Assessment of Potential Groundwater Impacts 

Although no groundwater monitoring is currently in-place at the MTR, an intuitive 
evaluation of the current hydrogeologic conditions existing at the MTR indicate the 
potential for groundwater impacts to be extremely remote.  Annual evapotranspiration 
exceeds precipitation by a factor of ten, and the depth to groundwater is greater than 
300 feet.   

Several thermal treatment units were closed by removal and decontamination of the 
remaining metal structures and concrete pad, and no residual contaminants exist.  In-
place closure activities were completed at the former burial pit, which included the 
construction of a hazardous waste landfill cap.  The cap was designed with a surficial 
armor, a moisture barrier, and a drainage layer such that moisture infiltration is 
negligible and potential erosion of the cap materials is minimized.  Further, the closure 
investigations documented that no minimum Groundwater Protection Levels (GPLs) or 
TCLP standards were exceeded by any of the waste, surface or subsurface samples 
taken from within, around, or below the former burial pit. 

Figure 3-5 is a topographic map of the Luke AFB MTR area that shows upper aquifer 
groundwater elevation contour lines and indicates groundwater flow direction. 



 

 3-9  

Post-Closure Permit Renewal Application, Luke AFB  January 2016 

3.3 Groundwater Monitoring Requirements 

The potential for groundwater impact is limited.  Based on an intuitive demonstration, 
the migration pathway is considered incomplete and the requirement for groundwater 
monitoring is not applicable to the site.  This is supported by the following:  

 Depth to groundwater is greater than 300 feet. 

 No minimum GPLs were exceeded during pre-closure investigations, down to 30 
feet.  

 Annual rainfall is less than 5 inches per year. 

 Flood potential is low. 

 Evapotranspiration is approximately 50 inches per year. 

 The entire waste area has been capped with a RCRA hazardous waste cap 
(RCRA Subtitle C) consisting of two moisture barriers. 

Based on these data, the existence of a complete pathway to groundwater is not likely; 
therefore, the requirements for groundwater monitoring are not applicable. 
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Section 4 
Post-Closure Plans 

4.1 Length of Post-Closure Period 

Post-closure care for the MTR Unit 8 began in January 2002 (certification of closure 
date) and will continue for 30 years, through the year 2032, per 40 CFR 265.117.  Cap 
inspection will be carried out at the frequency specified in Section 4.2 for a minimum of 
twenty years, at which time a reevaluation of post-closure care will occur.   Early 
termination of care must be approved in writing by ADEQ. 

4.2 Inspection Schedule and Plan 

Luke AFB will continue to monitor (visually inspect) the burial pit six times per year, 
once between January and March, once between April and June, once in July, once in 
August, once in September, and once between October and December.   

A Post-Closure Inspection Form, specifying explicit procedures for monitoring is 
included as Attachment 3.  Monitoring will be performed at the frequency specified 
above to determine if maintenance is needed.  All monitoring events will be 
documented on the Post-Closure Inspection Form.  Necessary actions will be identified 
on the same form, classified into one of three categories based on the severity of the 
problem, schedule for remediation, and tracked for progress by Luke AFB 
environmental personnel.  The inspection will assess: 

 Access roads for erosion and rutting. 

 Perimeter fencing, gates and signage for damage, corrosion, integrity of the 
locks, digging around the fence base, presence and legibility of signs. 

 Final cover for integrity, water and wind erosion, deterioration, burrowing 
animals in the vicinity of the cap, settlement, ponded water, deep rooting plants, 
vegetative cover density, and vandalism.   

 Drainage structures for obstruction of flow, excessive siltation, erosion, debris 
and excessive vegetation. 

 Debris from training and emergency disposal activity. 

Inspection documentation will be maintained in a file at the primary environmental 
office at Luke AFB for at least ten years from the date of inspection.  These records may 
be requested for review by ADEQ. 
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4.3 Cap Maintenance Requirements 

In order to assure the integrity of the cap, periodic maintenance must be completed.  
This maintenance includes monitoring of the following: 

 Roads and access control 

 Security structures (fencing, signs) 

 Water and wind erosion of the cap 

 Burrowing animals in the vicinity of the cap 

 Deep rooting plants in the vicinity of the cap 

 Vandalism in the vicinity of the cap 

A Post-Closure Inspection Checklist, specifying explicit procedures for monitoring is 
included in Attachment 3.  Monitoring will be performed at the frequency specified in 
Section 4.2 to determine if maintenance is needed.  Necessary actions will be identified 
on the Post-Closure Inspection Form (Attachment 3), scheduled for remediation, and 
tracked for progress by Luke AFB Environmental Personnel.  Necessary minor 
maintenance will be carried out within three weeks of the monitoring event.  If an 
imminent hazard (i.e., emergency) is identified or has already occurred, remedial action 
will be taken immediately. 

4.4 Post-Closure Contact  

Contact the following person regarding the facility during the post-closure care period: 

Position: Environmental Chief 
Organization: 56 CES/CEIE Luke AFB 
Address: 13970 Gillespie Drive 
  Luke AFB, AZ 85309-1149 
Phone: (623) 856-3832 

4.5 Certification of Completion of Post-Closure Care  

No later than 60 days after completion of the established post-closure care period for 
the facility, Luke AFB will submit to ADEQ by registered mail a certification that the 
post-closure care period for the hazardous waste disposal unit was performed in 
accordance with the specifications in the Post-Closure Plan.  The certification will be 
signed by the Permittee and an independent registered professional engineer registered 
in the State of Arizona.  The certification will be submitted with documentation 
supporting the independent registered professional engineer’s certification.   
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Section 5 
Personnel Training 

Luke Environmental staff personnel are in charge of the Unit 8 post-closure care and 
they are required to demonstrate successful completion of health and safety training 
prescribed by 29 CFR 1910.120.  To conduct regular inspections of Unit 8, Luke 
Environmental personnel must notify EOD prior to all inspections.  EOD personnel 
must accompany Luke Environmental personnel if any intrusive work (e.g., cap repairs) 
is to be conducted at Unit 8.  The following sections describe the training requirements 
for Luke Environmental personnel.   

5.1 Luke Environmental Personnel Training 

5.1.1 Health and Safety Training - 29 CFR 1910.120  

All Luke Environmental personnel who perform activities at hazardous or potentially 
hazardous waste sites must participate in health and safety training programs designed 
to comply with the initial and refresher training requirements of Occupational Safety 
and Health Act (OSHA) Standard 29 CFR 1910.120.  All training will be directed by a 
person trained in hazardous waste management procedures.   

5.1.1.1 Initial 40-Hour Health And Safety Training 

OSHA requires that all employees involved with activities at hazardous or potentially 
hazardous waste sites receive a minimum of 40 hours of off-site instruction prior to 
assignment.  In order to ensure the quality and consistency of this training, training 
programs are carefully scrutinized as to content and actual field experience of the 
trainers. 

Minimum course requirements include the following: 

 Overview - 29 CFR 1910.120, Hazardous Waste Operations and Emergency 
Response; 

 Overview - 29 CFR 1910.1200, Hazard Communication; 

 Health Hazard Recognition; 

 Physical Hazard Recognition; 

 Respiratory Protection - Selection, Use, and Maintenance;  

 Personal Protective Equipment - Use and Limitations; 

 Temperature Extremes; 

 Site Control; 
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 Medical Surveillance; 

 Site-specific Health and Safety Plans - Developments and Uses; 

 Air Monitoring Equipment - Uses and Limitations;  

 Emergency Plans and Procedures; 

 Available Reference Materials; 

 Effective Decontamination Procedures; 

 Container Handling; and 

 Confined Space Entry. 

Courses must require the attendees to successfully complete a written examination at 
course completion. 

5.1.1.2 Refresher Training 

To supplement the initial training, 8 hours of refresher training is required annually.  
These sessions are designed to expand on and clarify the initial training.  Additional 
topics may include Accident Prevention, Seasonal Physical hazards, Trenching and 
Shoring, Lockout/Tagout, Block and Bleed, Hazardous Waste Transportation, and 
Hazardous Waste Manifests.  These sessions are designed to concisely present materials 
relevant to work being performed.  Documentation of these sessions includes the 
completion a quiz, which covers the materials that have been presented. 

5.1.2 Annual RCRA Training 

All Luke Environmental personnel who perform activities at the MTR are informed that 
these operations might generate RCRA hazardous waste and that proper management 
of any such wastes is required.  Annual RCRA training for Luke Environmental 
personnel is provided at Luke AFB.  Detailed training records are maintained at the 
primary environmental office until the post-closure care period is completed.   

5.1.2.1 Training Content, Frequency, and Techniques 

The RCRA training program for Luke Environmental personnel is presented by the 
environmental office at Luke AFB and is performed annually. 

An outline of the RCRA training program conducted at Luke AFB follows: 

A. Regulatory Overview 

1. RCRA - Federal Act 
2. 1984 RCRA Amendments 
3. Legal Liability 
4. Enforcement Program 
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B. What is Hazardous Waste? 

1. Definitions 
2. Identification of Hazardous Waste 
3. Solid Wastes which are not Hazardous Wastes 
4. Listed Waste 
5. Characteristic Waste 
6. Mixtures 

C. Knowing When Hazardous Waste is Generated 

1. Identification of Waste 
2. Analysis of Hazardous Waste 
3. Sampling for Analysis 

D. Basic Waste Management 

1. General Waste Management 
2. Accumulation of Waste Onsite 
3. Waste Disposal Options 
4. Recordkeeping 
5. Waste Analysis Reports 
6. The Manifest 
7. Waste Log Book 

E. Onsite Management 

1. General Obligations 
2. Storage 

F. Shipping Hazardous Waste 

1. General Responsibility 
2. DOT Hazardous Materials Table 
3. Packaging 
4. Marking 
5. Labeling 

6. Placarding 
7. The Uniform Hazardous Waste Manifest 
8. Generator Transportation 

G. Personnel Safety and Protection 

1. Hazard Recognition and Evaluation 
2. Physical Hazards - Flammability 
3. Chemical Hazards 
4. Respiratory Protection 
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Section 6 
Procedures to Prevent Hazards 

6.1 Property Use Restrictions 

Post-closure activities on the former burial pit site must not disturb the integrity of the 
cap or of monitoring systems unless the EPA Regional Administrator or ADEQ deems a 
disturbance necessary.  Because the property surrounding the MTR consists of fenced, 
undeveloped military range land for a minimum of three miles, the property is not 
easily accessible to the public.  Therefore, post-closure activities are not expected to 
impact the integrity of the cap or monitoring systems.   

The Barry M. Goldwater Range Comprehensive Range Plan has been updated to 
provide the type, location, and quantity of hazardous waste disposed of within the 
MTR Unit 8.  A survey plat indicating the location and dimensions of the MTR Unit 8 
with respect to a permanently surveyed benchmark is also included.  The survey plat is 
Attachment 1, Figure 2 of this renewal application.   

6.2 Security Provisions 

The MTR is located in a remote desert environment.  Range 4 access road that intersects 
Highway 85, approximately 10 miles south of Gila Bend, Arizona provides the only 
improved access to the site.  A barbed wire fence fronts Highway 85.  Passage to the 
MTR from Highway 85 is gained through a locked gate at the intersection of Highway 
85 and the Range 4 access road.  Within the Barry M. Goldwater Range, a barbed wire 
fence and gate on the northeast side of the MTR provides limited security into the MTR.  
The barbed wire fence extends 50 feet on both sides of the dirt-surfaced MTR access 
road.  Inside the MTR, a chain link fence surrounds Unit 8 and four warning signs are 
posted around the perimeter stating (in English and Spanish): Danger, Unauthorized 
Personnel Keep Out. The signs are legible from 25 feet.  Barry M. Goldwater Range 
Management Personnel periodically patrol the site.  These current security provisions 
are to remain in place. 

6.3 Emergency Preparedness 

A letter was sent to the GBAFAF Fire Department, Security Forces, Range Operations, 
Luke AFB EOD, and the Town of Gila Bend Fire Department which familiarized them 
with the layout of the MTR Unit 8, properties of hazardous waste entombed at the 
facility and associated hazards, places where the facility personnel would normally be 
working, entrances to and roads inside the facility, and the evacuation route.   The West 
Valley Hospital was familiarized via letter with the possible types of injuries which 
could occur.  These are support service agencies listed in section 7.6.1. 
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Section 7 
Contingency Plan 

7.1 Executive Summary 

An area location map and a site facility map area provided in Figures 2-1 and 2-2, 
respectively. 

Open burning and open detonation operations formerly occurred at the MTR operated 
by Luke AFB.  All MTR units were clean-closed except Unit 8 (munitions burial pit) that 
was closed in-place with a hazardous waste landfill cap.  The Closure Report 
determined that there are no uncontrolled threats to human health and the environment 
associated with the in-place closure of MTR Unit 8.  However, per 40 CFR 265, a 
contingency plan must be in place for the owner and operators during the post-closure 
care period to minimize hazards to human health or the environment from fires, 
explosions, or any unplanned sudden or non-sudden release of hazardous waste or 
hazardous waste constituents to air, soil, or surface water.  This Contingency Plan does 
not replace or supersede the Luke AFB Installation Emergency Management Plan.  This 
Contingency Plan supplements the Luke AFB Installation Emergency Management Plan 
for incidents occurring at or near the MTR Unit 8.   

All Air Force installations adhere to the Air Force Incident Management System 
(AFIMS) concept of emergency response operations.  The Installation Emergency 
Management Plan contains procedures and checklists that implement the AFIMS.  The 
AFIMS uses an approach based on the National Incident Management System and 
integrates components from the National Planning Framework.  The AFIMS ensures 
effective and efficient integration with local, state, and federal governments in order to 
respond to, recover from, and mitigate the effects of incidents/emergencies, regardless 
of cause, size, or complexity.  The AFIMS establishes an installation Disaster Response 
Force (DRF).  Elements of the DRF include the Crisis Action Team (CAT), directed by 
the installation commander, the Emergency Operations Center (EOC), directed by the 
mission support group commander, squadron Unit Control Centers, Incident 
Commander (IC), First Responders, and Specialized Teams.  The Luke AFB 
Environmental Element, of which the Emergency Coordinators of this Contingency 
Plan are assigned, is an Office of Collateral Responsibility within the EOC.  The AFIMS 
is scalable to react appropriately to any given incident.  For example, the EOC contains 
22 base agencies.  For a medium size fuel spill on base the IC may determine that the 
only resources required are the Fire Department, Security Forces, and Environmental 
personnel and the IC would coordinate the response.  Alternatively, for an aircraft 
mishap, the entire CAT and EOC would be activated.   
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This Contingency Plan is dynamic in that it requires maintenance updates as conditions 
change.  It is important to keep this portion of the Post-Closure Permit Application 
updated.  Revisions to the contingency plan are needed should any of the following 
occur: (1) the facility permit is revised; (2) the plan is inadequate in an emergency; (3) 
the procedures herein can be improved; (4) the facility operations change in a way that 
alters the plan; (5) the Emergency Coordinator changes; and/or (6) the emergency 
equipment list changes.  Amendments to this plan can be initiated by any responsible 
party at Luke AFB and must be processed as Class 1, 2, or 3 permit modifications per 40 
CFR 270.42.  Changes are proposed to the Environmental Chief, 56 CES/CEIE (at Luke 
AFB), the office responsible for permit maintenance.  Adopted changes will be provided 
to all record holders of this permit application. 

Copies of this Contingency Plan are available at the primary Environmental office 
located on the Main Base and at the GBAFAF Fire Department.  Important information 
is briefly summarized as follows: 

Name: MTR Unit 8, Barry M. Goldwater Range 

Location: Maricopa County 

Owner: U.S. Air Force 

Operator: 56 Fighter Wing, Luke AFB, AZ 85309-1721 

EPA ID No.: AZ 4570024139 

Emergency Coordinators - Duty Hours (0600-1630):  
Primary:  Charles Jefferson Rothrock 
Job Title:  Environmental Chief 
Address:  56 CES/CEIE 
                  13970 Gillespie Drive 
                  Luke AFB, AZ 85309-1149 
Work Phone:  623-856-3832 
Cell Phone:  480-251-1716 
 
Alternate:  Jeffery Schone 
Job Title:  Air Program Manager 
Address:  56 CES/CEIE 
                  13970 Gillespie Drive 
                  Luke AFB, AZ 85309-1149 
Work Phone:  623-856-8486 
Cell Phone:  623-451-9647 
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Emergency Coordinators - After Duty Hours (1630-0600):  
Luke AFB Command Post (623) 856-5600 

Facility Type: Closed hazardous waste landfill containing munitions 
treatment debris with the potential for unexploded 
ordnance.  Contains arsenic.  Not a manned facility, no 
personnel onsite.  No chemical storage. 

Facility Site Plan: See Figure 2-2 

Description of Activities: Formerly used for open burning and open detonation of 
waste explosive ordnance.  Closed and not accepting waste. 

7.2 Emergency Coordinators 

The Emergency Coordinators for the MTR Unit 8 serve as technical advisors to the 
Incident Commander (IC) and/or the Emergency Operations Center (EOC) Director.  
The Emergency Coordinators will advise the IC/EOC Director on the organization, 
control, and cleanup efforts at the scene.  The IC/EOC Director has full authority to 
engage any necessary support services for the emergency response.  The Emergency 
Coordinators are thoroughly familiar with all aspects of the facility’s Contingency Plan, 
all operations and activities at the facility, the location and characteristics of waste 
handled, the location of all records within the facility, and the facility layout.   

The Unit 8 burial pit is approximately 75 miles from Luke AFB and approximately 12 
miles from GBAFAF.  Due to their proximity to the MTR, in the event of an emergency, 
initial response actions will be made by the GBAFAF Fire Department.  The GBAFAF 
Fire Chief will serve as the IC unless relieved by an IC dispatched from Luke AFB.  
Luke AFB and GBAFAF maintain a sophisticated communications network that enables 
emergency response personnel to communicate internally as well as with outside 
support services.  The Unit 8 Emergency Coordinator will be immediately available via 
voice communication to advise the IC.  An Emergency Coordinator will be dispatched 
to the scene as soon as deemed practicable by the IC or EOC Director.   

7.3 Implementation of the Contingency Plan 

The Contingency Plan will be implemented in the event of an incident involving Unit 8 
that may threaten human health or safety or the environment.  A release of hazardous 
waste is not expected to be a problem from the MTR or Unit 8 because no hazardous 
waste operations are conducted in the MTR, there is no onsite storage of hazardous 
waste at the MTR, and Unit 8 (burial pit) is contained within a hazardous waste landfill 
cap.     
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Depending on the degree of severity, the following potential emergencies might require 
implementation of the Contingency Plan: 

7.3.1  Wildland Fire   

The only flammable material at the MTR Unit 8 is the vegetative cover.  Additionally, 
there are not any ignition sources associated with the facility.  Therefore, a wildland fire 
moving toward the facility is the only reasonable fire scenario.  This scenario is further 
buffeted by the 500 foot radius of cleared vegetation surrounding the MTR Unit 8.  The 
GBAFAF Fire Department would respond and extinguish the fire.  If the IC determines 
the fire is beyond the capabilities of the GBAFAF Fire Department then the Town of 
Gila Bend Fire Department would respond, and potentially the Luke AFB Fire 
Department.  The Emergency Coordinator would be dispatched from Luke AFB. 

7.3.2  Aircraft Mishap 

The Luke AFB EOC is activated for any aircraft mishap.  The primary and alternate 
Emergency Coordinators for this plan are members of the EOC, and therefore would 
immediately recognize that this Contingency Plan would need to be implemented for 
an aircraft incident on or near the MTR Unit 8.  The GBAFAF Fire Department would 
respond and extinguish any fire.  The GBAFAF security forces would provide security 
for the area.  The EOC Director, based on input from the IC and EOC, would dispatch 
select EOC follow-on functions such as Explosive Ordnance Disposal, 
Bioenvironmental, and Emergency Coordinator.   

7.3.3  Explosion 

The GBAFAF Fire Department would respond to extinguish any fire.  Explosive 
Ordnance Disposal personnel would be dispatched to investigate and safe the area.  The 
Emergency Coordinator would be dispatched from Luke AFB.  

7.3.4  Material Spill  

The GBAFAF Fire Department would respond and the Emergency Coordinator would 
be dispatched from Luke AFB.   

In the event of a spill of solid wastes, the following procedures will be followed as 
closely as possible, depending on the situation: 

       Safety precautions for handling potentially explosive waste  

      Appropriate PPE will be worn. 

 Non-sparking equipment will be used. 

 Waste will be placed only in approved containers. 

 Open flame and heat-producing devices will be kept away from explosive 
waste/scrap. 
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In the event of a fuel spill, the following procedures will be followed as closely as 
possible, depending on the situation: 

 All unnecessary personnel will be removed from the area. 

 All ignition sources will be removed from the affected area. 

 Appropriate PPE will be worn. 

 If possible, without compromising safety, personnel may attempt to stop the leak 
at its source. 

 Leaking fuel will be contained by the best means available for the situation.  On a 
hard surface, absorbent materials such as vermiculite will be used to contain and 
clean up a spill.  On soil, shovels will be used to construct a dike around the spill 
to contain lateral movement. 

 All containment and cleanup materials will be placed in drums for disposal. 

7.3.5  Severe weather condition 

Following a severe weather condition in the vicinity of MTR Unit 8 the Emergency 
Coordinator would perform an inspection of the facility.  If immediate support was 
required to safe the facility the Emergency Coordinator would implement the 
Contingency Plan.  Explosive Ordnance Disposal personnel would investigate and safe 
the facility.   

7.3.6  Animal, snake, or insect bite 

If someone is suspected of being bitten by a poisonous animal, snake, or insect 911 will 
be called to dispatch an ambulance from the GBAFAF Fire Department.     

7.4 Emergency Response Procedures 

7.4.1 Notification 

Since the MTR Unit 8 is not a manned facility and is an isolated location, notification of 
an incident requiring implementation of the Contingency Plan would most likely come 
from an individual in one of the categories listed below that would call 911; 

 Luke AFB or Barry M. Goldwater Range personnel working in the vicinity of the 
facility that would observe an incident 

 An Air Force pilot flying overhead could observe an incident 

 Border Patrol personnel that man a checkpoint on State Route 85 just south of the 
Range 4 road that would observe an incident 
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 A motorist travelling on State Route 85 in the vicinity of the facility that would 
observe an incident 

In the event of an aircraft mishap, Luke AFB would know internally via aircraft 
operation channels.   

All 911 or other emergency notifications route to the Luke AFB Fire Department 
Emergency Control Center.  The Emergency Coordinators are notified by the automated 
“AtHoc” system (computer alert, desk phone, personal cell phone) or telephonically by 
the Emergency Control Center.  The Environmental Coordinators respond to either the 
EOC (if it is activated) or on-scene IC as directed.   

Any notification of an emergency incident will be directly received by or routed to the 
GBAFAF Fire Department.  The Fire Chief will initiate response procedures in 
accordance with the Luke AFB Installation Emergency Management Plan and its 
support plan, Appendix 3, Hazardous Materials Emergency Planning and Response 
Plan.  The Emergency Coordinator will notify the ADEQ via telephone immediately of 
activation of the Contingency Plan.  This notification will include: 

 The name and telephone number of the reporter; 

 The name and address of the facility; 

 The time and type of incident (for example, release, fire); 

 The name and quantity of material(s) involved, to the extent known; 

 Media in which release occurred; 

 The extent of injuries, if any; and 

 The possible hazards to human health, or the environment, outside the facility. 

7.4.2 Evacuation Routes 

The MTR Unit 8 is not a manned facility.  The MTR is only accessible via the Range 4 
access road off of AZ Route #85.  Access to the Range 4 road is controlled via a locked 
gate at the intersection with AZ Route #85.  Only authorized personnel are allowed past 
the gate.  The MTR is accessed by a dirt road off the Range 4 road.  This road is the only 
way in and out.  The only people who have a need to be at the MTR are EOD personnel 
conducting emergency response detonations and Environmental personnel who 
regularly inspect the Unit 8 cap along with any contractors needed to perform cap 
maintenance.   
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In the event of an emergency situation requiring evacuation of the MTR, all personnel 
will immediately leave the area via the dirt road to the Range 4 access road.  At the 
intersection of the MTR dirt road and the Range 4 access road, all personnel will be 
accounted for and complete evacuation will be accomplished by driving east on the 
Range 4 access road and then north on AZ Route #85 to GBAFAF.   

7.4.3 Containment and Control 

Containment and control will be accomplished in accordance with the Luke AFB 
Installation Emergency Management Plan and its Appendix 3, Hazardous Materials 
Emergency Planning and Response Plan.  The GBAFAF Fire Chief will initially serve as 
the IC.  The IC is responsible for the following measures: 

 Recommend to the EOC Director whether the EOC should be activated or not.   

 Coordinate response resources through the EOC or Luke AFB Fire Department 
Emergency Control Center if the EOC is not activated.  Contact and confer with 
the MTR Unit 8 Emergency Coordinator. 

 Extinguish any fire. 

 Assess the identity of the hazardous materials released, the severity of the spill, 
the quantity released, the cause of the spill, and the source of the discharge. 

 Establish and isolate perimeter and hazard control zones. 

 Implement appropriate actions to stop the release, if the discharge continuous. 

 Implement appropriate actions to contain the spill and prevent released 
materials from leaving the site. 

7.4.4 Emergency Coordinator Measures 

The Emergency Coordinator for the MTR Unit 8 serves as technical advisor to the IC 
and/or the EOC Director.  The Emergency Coordinator will advise the IC/EOC 
Director on the organization, control, and cleanup efforts at the scene.  Depending on 
the situation, the Emergency Coordinator will: 

 Advise on of the contents of the hazardous waste landfill that comprises Unit 8. 

 Advise on the unexploded ordnance (UXO) hazards inherent with the MTR 
(formerly used for open burning and open detonation of waste explosive 
ordnance) and advise if EOD personnel will be needed for the response.  Brief 
responding EOD personnel on the UXO hazards inherent with Unit 8. 

 Advise on the construction of the Unit 8 cap and how to mitigate disturbance to 
the cap during a response. 

 Advise on any cleanup efforts relating to a release of hazardous waste from Unit 
8. 
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 Direct initial and final cleanup actions in coordination with the Base Civil 
Engineer and Environmental office. 

7.4.5 Follow-up Actions 

Following containment and control of the emergency, the Emergency Coordinator, in 
conjunction with the Base Civil Engineer and Environmental, will coordinate and 
oversee all initial and final cleanup and remediation activities.  An emergency 
response/remediation contractor may be called upon, as needed.  ADEQ will be 
provided an opportunity to review and approve cleanup work plans.  The specific 
activities are as follows: 

 Start actions to collect, store, treat, and dispose of waste, contaminated soil, 
contaminated runoff, contaminated surface water, or any other contaminated 
materials, as appropriate.  This will be a joint effort involving Explosive Ordnance 
Disposal, fire, safety, and environmental personnel. 

 Ensure that Explosive Ordnance Disposal, fire, and safety personnel investigate the 
cause of the emergency and provide a technical report to the Installation 
Commander within 72 hours. 

 Ensure that proper restoration actions are started as soon possible after appropriate 
explosive decontamination procedures have been completed.  This will be a joint 
operation between safety and civil engineering personnel.  All decontamination 
actions will be documented and the records maintained permanently at Luke AFB 
Explosive Ordnance, safety, and real estate offices.  The appropriate 
decontamination procedures will remove any remaining residue in accordance with 
the cleanup requirements.  This procedure will include sampling and analysis to 
demonstrate the adequacy of cleanup.   

 Ensure that equipment repaired or replaced as a result of the incident is re-certified, 
as necessary, prior to being placed.   

7.5 Emergency Equipment 

The MTR Unit 8 is not a manned facility and no emergency equipment is available at 
the site.  Initial responders will be dispatched from GBAFAF.  The GBAFAF Fire 
Department maintains the following, regularly inspected, emergency equipment that 
would be used to respond to an incident at the MTR Unit 8.   

 Command Vehicle – description: 2016 Dodge 1500 4x4 pick-up truck 

Capability - support vehicle for command and control 

 Rapid Intervention Vehicle (RIV) – description: 2011 Pierce RIV P-34 
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Capability – this is the first response apparatus when an aircraft crashes.  The 
unit features ultra-high pressure firefighting technology that uses two-thirds less 
water and foam than a traditional fire engine.  The water droplets are smaller 
than normal and are delivered at a higher velocity, which has a greater effect on 
compartment-type fires.  When combined with aqueous film forming foam, this 
technology provides quick extinguishment and offers greater foam covering 
when applied to hydrocarbon-type fires.   

Delivers 90 gals/min @ 1350 psi 

Stores 400 gallons of water 

Stores 56 gallons of foam 

Carries 2 personnel 

 Fire Engine – description: 2016 Rosenbauer Engine P-22 

Capability – these are the workhorse of the fire service.  Most are outfitted to be 
first or second apparatus to a structure fire.  Fire engines, or pumpers, carry 
personnel, hoses, tools, and water.  There are a variety of hoses for attack and 
supply.  Hoses will put out different amounts of water depending on the hose 
length, diameter, and the amount of pressure in the pump.  The deluge gun is a 
water cannon used to put a lot of water on a large fire.   

Delivers 1250 gals/min @150 psi 

Stores 500 gallons of water 

Stores 60 gallons of foam 

Carries 4 personnel 

       Tender – description: 2013 KME Tender P-26 

Capability – The primary purpose of a tender (tanker) is to carry large amounts    
of water to the fire scene.  It delivers its water rapidly, then refills to keep the 
water supply consistent.  It can also supply the fire engine with water.   

Delivers 1250 gals/min @150 psi 

Stores 4000 gallons of water 

Carries 2 personnel 

       Wildland Fire Engine – description: 2014 KME Engine 4x4 P-24 

Capability – similar to the fire engine but it is designed for fighting wildland fires 
so it has improved hill climbing and rough terrain capability.   

Delivers 1250 gals/min @150 psi 

Stores 500 gallons of water 

Stores 50 gallons of foam 
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Carries 4 personnel 

       Ambulance – description: 2002 Ford F-350 4x4 

Capability – transports up to two.  Meets Arizona Department of Health Services 
requirements.  Manned with state certified EMT and Paramedics. 

Additional emergency response equipment is available at Luke AFB and will be 
dispatched on orders from the OSC or EOC Director.   

7.6 Coordination Agreements 

Emergency support services may be received from the groups listed below.  GBAFAF 
maintains a mutual aid agreement with the city of Gila Bend Fire Department.  A copy 
of this Contingency Plan has been provided to each agency listed under Support 
Services.   

7.6.1 Support Services 

 Fire Department, GBAFAF. 

 Fire Department, Gila Bend. 

 Fire Department, Luke AFB. 

 Hospital, West Valley Medical Center. 

 Range Management, GBAFAF. 

 EOD Control, Luke AFB. 

 Security, GBAFAF. 

 Arizona Department of Public Safety. 

 Other agencies as deemed necessary by the Emergency Coordinator. 

7.6.2 Method Of Contact 

The IC or EOC Director will make the determination of what support services will be 
required to respond to an incident at the MTR Unit 8.  The support service will be 
contacted by the IC via radio or telephone.  If the EOC is activated, the IC will request 
the support service thru the EOC Director and the EOC Fire Department representative 
will contact the support service via radio or telephone.  The GBAFAF Range Operations 
Office will broadcast a notification of an emergency at the MTR Unit 8 to all personnel 
on the Barry M. Goldwater Range via radio.  All government personnel and contractors 
on the range are required to carry a radio and monitor transmissions.     
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7.7 Required Reports 

The Emergency Coordinator will complete the Spill Reporting Log Sheet during the 
response as information is obtained.  If there has been any release to the environment 
the ADEQ will be notified immediately by calling the ADEQ Spill Hotline at #602-771-
2330.  Additionally, the National Response Center will be immediately notified by 
calling #800-424-8802.  Air Force channels are immediately notified via the Spill 
Incident Reporting Information System web application at:  

https://www.my.af.mil/accgeoprod7/easi/ea/ea-default.aspx.   

The completed Spill Reporting Log Sheet will be maintained at the Luke AFB 
Environmental office.   

Any implementation of the Contingency Plan will be noted in the operating record with 
the time, date, and details.  ADEQ’s RCRA Permits Section will be immediately notified 
at (602) 771-4165.  Within 15 days after the incident a written report will be submitted to 
the ADEQ Hazardous Waste Unit.  The report will include those items noted in A.C.C. 
R18-8-264.A (40 CFR 264.56(i)).   
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Section 8 
Other Federal Laws 

The Luke AFB MTR former burial pit is not subject to the requirements of any other 
applicable Federal Laws. 
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Section 9 
Financial Assurance 

A certificate of financial assurance will be required upon decommissioning of the base.  
A cost estimate for post-closure care and financial assurance for post-closure care are 
not required because the former burial pit is located on a military base, per ADEQ’s 
memo dated 30 March 1999. 
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Details of the Unit 8 Cap 

Information presented in this attachment was compiled from the following documents: 

 CDM Federal Programs Corporation (CDM). 2001. Final Partial Closure Report, 
Munitions Burial/Treatment Range Units 4 and 5 (Burn Box and Burn Bed) and Unit 8 
(Burial Pit), Barry M. Goldwater Air Force Rand, Luke Air Force Base, Arizona. 29 
June. 

 CDM Federal Programs Corporation (CDM). 1999. Final Partial Closure Plan for 
Munitions Burial/Treatment Range Units 4 and 5 (Burn Box) and Unit 8 (Burial Pit), 
Barry M. Goldwater Air Force Range, Luke Air Force Base, Arizona. 16 August. 

 Geofon, Inc (Geofon). 2000. Field Activities Report, RCRA Partial Closure 
Construction Activities at Units 4, 5, and 8, Barry M. Goldwater Range, Gila Bend, 
Luke Air Force Base, Arizona. 4 August. 

 United States Environmental Protection Agency (EPA). 1990. Seminars - Design 
and Construction of RCRA/CERCLA Final Covers. July-August. 

 United States Environmental Protection Agency (EPA). 1989a. Requirements for 
Hazardous Waste Landfill Design, Construction, and Closure. August. 

 United States Environmental Protection Agency (EPA). 1989b. Final Covers on 
Hazardous Waste Landfills and Surface Impoundments. July. 

Unit 8 Cap Construction 

A RCRA-compliant hazardous waste landfill cap was constructed at the 240 feet long by 
40 feet wide MTR Unit 8 (burial pit), as required by ADEQ.  A Final Partial Closure Plan 
(CDM 1999) and a schematic cap design were submitted to and approved by ADEQ 
prior to cap construction.   

In lieu of a detailed design, the RCRA hazardous waste cap was constructed according 
to EPA guidance and an Arizona Professional Engineer certified the plan and 
construction.  EPA’s design requirements are such that moisture infiltration and wind 
erosion will be negligible.  Luke AFB has provided certification that the Unit 8 cover 
meets EPA’s stringent design requirements.   

The cap consisted from top to bottom of: 

 A top layer of two components:  

1) a gravel surface component (minimum thickness of 2 inches) with native 
vegetation to minimize erosion, and 

2) a compacted soil component with a minimum thickness of 2 feet, the 
surface of which slopes 3 percent; 



 

 A geocomposite drainage layer; and 

 A geosynthetic clay liner (GCL) with a 40-mil geomembrane backing to provide a 
long-term barrier to moisture infiltration into the underlying wastes. 

The surface of the burial pit was graded smooth and compacted with a vibratory roller 
at a depth of 3 feet.  To assure that the correct slope (3%) had been achieved, a 
registered land surveyor checked the elevations.  The GCL, a GSE GundSeal® 
geosynthetic clay liner (provided by FML Liners, Inc. in Huntington Beach, California) 
was placed on the prepared soil/fill material.  The GCL consists of a layer of high 
quality sodium bentonite adhered to a 40-mil geomembrane backing.  The GCL was 
installed in 17.5-foot-wide sections over the compacted fill material.  The seams of the 
GCL were overlapped a minimum of 12 inches and shingled down in the direction of 
the slope in accordance with the manufacturer’s recommendations.  The liner was 
keyed into the native soil along the edges of the pit by excavating an additional three 
feet of material along each sidewall prior to placement of the GCL. 

Upon completion of the GCL installation, a FabriCap® geocomposite drainage layer 
provided by FML Liners, Inc., was installed on top of the GCL (at a depth of 3 feet).  The 
FabriCap® geocomposite layer consists of a HyperNet® capping composite with 
interwoven polypropylene geotextile fabric heat-bonded to one side.  The geotextile 
serves as a filter to prevent the geonet from clogging, while the geonet provides a path 
for any liquids that may migrate through two feet of compacted overburden to be 
transmitted to natural soil three feet away from burial pit wastes.  The geocomposite 
layer was installed in the direction of the flow and positioned by hand to minimize 
wrinkles.  The seams along the length of the geocomposite layer were overlapped two 
to three inches and the seams along the width were overlap a minimum of 12 inches in 
accordance with the manufacturer’s recommendations.  The geonet core along the 
seams were tied together with plastic fasteners spaced every 5 feet along the length and 
every 12 inches along the width.  The geotextile layers of the sections were then joined 
by heat bonding.   

Soil from the existing stockpile was then moisture conditioned, mixed and placed over 
the entire burial pit area in six- to eight-inch lifts until a thickness of 2 feet was 
achieved.  The soil was compacted to a minimum of 95 percent of ASTM D 1557 
maximum dry density.   

The surface component of the hazardous waste landfill cap was graded to slope at least 
three percent away from the centerline.  The total dimensions of the hazardous waste 
landfill cover were approximately 240 feet long by 44 feet wide (Figure 1).  All extra soil 
remaining at the site after construction of the cap was graded so that water will flow 
away from the covered burial pit.  Final grade elevations are provided in Figure 2. 



 

Wind erosion was considered a critical factor in maintaining the soil cover system.  To 
minimize the effects of wind erosion, a 2-inch thick layer of 1-inch diameter gravel was 
placed on the surface of the cover in accordance with the approved Final Partial Closure 
Plan (CDM 1999).  Native vegetation seed was also spread over the graded area.  The 
seed mix design was provided by the Gila Bend Range Management Office biologists.  
One initial watering event was performed in accordance with the seed supplier’s 
recommendations prior to demobilization from the site. 

EPA Cap Requirements 

The table below compares the EPA guidance requirements for each layer to the 
construction details of the Unit 8 cap layers, demonstrating that the Unit 8 cap meets all 
EPA cap requirements.  

EPA Guidance 
(EPA 1989a, 1989b) 

Unit 8 Cap 
(CDM 1999, 2001 and Geofon 2000) 

Vegetative Cover 

Thickness ≥ 2 feet 
 
 

Minimal erosion and maintenance 
Vegetative growth not to extend below 2 feet 
 

Final top slope between 3 and 5% after 
settlement or subsidence.   
 
 

Surface drainage system capable of conducting 
run-off across cap without rills and gullies 

Thickness = 2 feet and 2 inches (gravel surface 
component with thickness of 2 inches and compacted 
soil component with thickness of 2 feet) 

Gravel surface component included native (shallow-
rooting) vegetation (including brittlebush and needle 
grama grass) to minimize erosion 

The surface of the compacted soil component was 
graded to slope at least 3% away from the centerline 
(slope checked by registered land surveyor) 
 

All extra soil remaining on site after construction of the 
cap was graded so that water will flow away from the 
covered burial pit. 



 

EPA Guidance 
(EPA 1989a, 1989b) 

Unit 8 Cap 
(CDM 1999, 2001 and Geofon 2000) 

Drainage Layer Design 

Thickness ≥ 1 foot 
 
 

Minimum hydraulic transmissivity of 5 x 10-4 
m2/sec 

Bottom slope ≥ 2% (after settlement/subsidence) 
 
 
 

Overlain by graded granular or synthetic filter to 
prevent clogging 

Allow lateral flow and discharge of liquids 

In lieu of 1 foot of natural drainage materials, a 200 mil 
FabriCap® geocomposite drainage layer (FML Liners, 
Inc.) was used 

Hydraulic transmissivity = 9.0 x 10-3 m2/sec 

Bottom slope = 3% (place on top of GCL).  Soil/fill 
material beneath GCL and drainage layer were 
moisture conditioned and compacted to minimize 
settlement. 

The FabriCap® geocomposite drainage layer consists 
of a HyperNet® capping composite with interwoven 
polypropylene geotextile fabric heat-bonded to one 
side.  The geotextile serves as a filter to prevent the 
geonet from clogging, while the geonet provides a 
path for the liquids.  Further, the geonet (at a 3% slope) 
extended 3 feet away from the pit waste on all sides 

Low Permeability Liner Design (FML Component) 

Thickness ≥ 20 mil 
 
 
 

Final upper slope ≥ 2% (after settlement) 
 
 
 

Located wholly below the average depth of frost 
penetration in the area 

GSE GundSeal® geosynthetic clay liner (GCL) (from 
FML Liners, Inc., Huntington Beach, CA) consisting of 
a layer of high quality sodium bentonite adhered to a 
40-mil geomembrane backing.   

Final upper slope = 3% slope (checked by land 
surveyor after compaction).  The underlying soil/fill 
was moisture conditioned and compacted, and further 
settlement is not anticipated. 

Not applicable for Barry M. Goldwater Range, 
Arizona.  Further, the GCL and geocomposite drainage 
layer are two feet below grade, which is adequate frost 
protection for many southern states. 

 

Maintenance Needs for the Cap 

Maintenance needs for the cap will be identified as necessary with the findings of 
scheduled monitoring events.  Inspection of the vegetative cover and integrity of the 
cap are components of the monitoring event.  If a problem is identified during an 
inspection, e.g., the need for mowing, fertilization, removal of deep-rooting plants, 
replacement of cap soils, etc., corrective action must be taken.  Please see the Post-
Closure Inspection Checklist and Form included Attachment 3. 



 

Settlement and Subsidence 

No geotechnical testing was conducted to evaluate potential consolidation.  However, 
the burial pit was open and exposed to rainfall prior to capping.  Silty sand soils within 
the pit were typically medium moist (not saturated) and thin ash and debris layers were 
found between 3 and 15 feet.  Debris throughout the pit was typically metal.  Based on 
these subsurface conditions, measurable consolidation is not anticipated.  Dewatering 
and biological decay of the material is also not anticipated.  Further, the waste surface 
was compacted with a vibratory roller and nuclear density testing of the compaction 
was conducted in accordance with the ASTM standard.  Proctor testing was conducted 
completed and documented during construction of the cap.  Finally, long-term routine 
monitoring will be conducted and settlement, although not anticipated, will be 
monitored.   
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100-Year Flood Plain Mapping  
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Post Closure Inspection Form  

Barry M. Goldwater Range MTR Unit 8 

 

Date/Time: 
Inspector’s Name and Title:  
Signature:  
 

Other observation notes:  
 
Attach photographic log.  
 
Repairs/corrective action needed: 
Schedule for repairs/corrective action: 
 
Description and date of completed repair/corrective action:  
 
Maintain completed inspection forms and photographs in MTR Unit 8 monitoring files for a minimum of 10 years after inspection date.  

Component 

 

Yes/ 

No 

Description of Problem Finding  

Category 
Is the MTR access road navigable?    
Is the fence at the entrance of the MTR intact?    
Is the Unit 8 gate locked, closed upon arrival?    
Are the Unit 8 gate and lock functioning properly?    
Is the fence surrounding Unit 8 intact?    
Are the MTR and Unit 8 signs upright, visible, and legible?    
Is there evidence of vandalism of the fencing, gate or signs?    
Is there evidence of erosion (caused by wind or water) on or 
near the cap?  Does the soil on the cap need replacing? 

   

Is there evidence of burrowing animals on the cap?    
Is there evidence of burrowing animals near the cap?    
Is there vegetation on the cap? 

Does it appear to need fertilization or mowing? 
Does it appear to consist of shallow-rooted plants 
(not impacting the deeper layers of the cap)? 

   

Is there evidence of vandalism of the cap?     
Are there any signs of drainage structure integrity problems?    
Are drainage structures clear of any blockage debris and/or 
excessive vegetation? 

   

Category I – Immediate action reqd. 
Category II – Corrective action req’d w/in 60 days. 
Category III – Continued monitoring/eval req’d.  
No action req’d unless situation worsens.  If 
condition persists  for 180 days, corrective action 
will be implemented w/in 60 days after 180 days of 
monitoring has been completed. 



LUKE AFB MTR UNIT 8 
 

PROTOCOL FOR INSPECTION AND MAINTENANCE COMPLIANCE 
 

This document is written to provide more details on how Luke AFB will perform 
inspection and maintenance of Unit 8. 
 
The Post-Closure Inspection Form is designed to require a “Yes” or “No” indication on 
the form for each item.  Findings of concern for any inspection item are described on the 
form, along with documentation concerning action taken.  For purposes of this protocol, 
any finding of concern will be classified into one of the three categories for subsequent 
follow-up: 
 
CATEGORY 1 – Immediate action required. 
CATEGORY 2 – Corrective action required within 60 days. 
CATEGORY 3 – Continued monitoring and evaluation required.  No action required         

unless the situation worsens.  If the condition persists for 180 days, 
then corrective action will be implemented within 60 days after 180 
days of monitoring has been completed. 

 
Category 1 – This type of inspection finding requires immediate action.  The most 
common example would be a significant security deficiency that affects the ability to 
secure the facility, such as a missing or broken padlock, or a downed fence.  Temporary 
corrective action will be implemented the same day as the finding if possible, and 
permanent corrective action (if different) will be implemented within 10 days.   
 
Category 2 – This category will apply to findings of significant erosion, settling or 
subsidence.  For purposes of this protocol, significant erosion will be defined as an 
erosion cut that is at least six inches wide, 36 inches in length, and at least twice as deep 
as it is wide.  This definition would encompass the typical erosion conditions that have 
been observed at the site since closure construction, particularly following heavy 
rainfall events.  Significant settling or subsidence will be defined by a depression more 
than four inches deep that is also at least four square feet in size.  Category 2 will also 
apply to findings of debris blockage in drainage structures, excessive vegetation at 
gates, and missing or damaged signage.  Corrective action to address Category 2 
inspection findings will be implemented within 60 days of the original finding.   
 
Category 3 – This category will apply to minor findings during inspections that do not 
warrant corrective action right away, but need to be monitored and evaluated for any 
change or deterioration.  Examples include minor surface cracks, minor depressions, 
and minor erosion.  Category 3 findings will be re-evaluated at each subsequent 
inspection for changes or deteriorations that warrant corrective action.  If the situation 



deteriorates to meet the definition of a Category 2 deficiency as described above, then 
the finding will be re-categorized, and corrective action will be implemented within 60 
days of that determination.   
 
Certain Category 3 findings such as small surface desiccation cracks will self-repair or 
heal, following rainfall and re-hydration of the cap material.  If such improvement is 
observed during a subsequent inspection, it will be noted at that time, and no further 
action or monitoring of that item will be required.  If a Category 3 finding remains 
unchanged after 180 days, then corrective action will be implemented within 60 days of 
that determination.  The intent of this protocol is to avoid having documented 
inspection findings that are not addressed within a reasonable period of time.   
 
When completing the Inspection Form, all findings of concern will be designated on the 
form as Category 1, 2, or 3 as defined above.  The timelines defined for each category 
will begin on the day of the initial finding of concern.  Corrective actions taken will be 
recorded on the most recent Inspection Form that documents the finding of concern.   
 
Other observations noted during the inspection will be recorded in the “Other 
observations notes” section of the Inspection Form.  Observations that are not findings 
of concern (part of Yes/No section) are for historical information and future reference, 
and are not intended to trigger corrective action or timeline.   



 

 

Attachment 4 

Hospital Route Map 

 



Figure 1 Route to Hosipital

 

 

 

 

 

 

 

 

 



Figure 2: Zoomed in Directions from 303 to Abrazo West Campus 

 

 

 

 



Figure 3 Zoomed in Directions from Unit 8 to Highway 85 

 

 

To Gila Bend, AZ 
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