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This technical memorandum discusses sampling results from investigations of both Resource 

Conservation and Recovery Act (RCRA) and non-RCRA sites on the island of Demolition Key 

NW, and the Navy's position on site closure strategies. 

Demolition Key, just north of Key West, is two land masses separated by a narrow channel. 

Originally, the key consisted of approximately 24 acres of dredge spoil from the clearing of 

navigable waterways around Key West. The approximately 80 square foot open burning/open 

detonation (OB/OD) unit is on the northwest land mass adjacent to the water channel. 

Historically, the island of Demolition Key NW has been used to train military personnel and 

develop and test experimental naval ordnance. OB/OD operations were conducted on 

Demolition Key NW approximately one to four times per year from 1960 through 1989 (from 

1980 through 1989 under RCRA interim status). The facility was not used from 1990 through 

1993, but operations, at a rate of one to four times per year, were conducted in 1994 and 1995. 

However, the facility has not been used since 1995. During the operating periods, approximately 

20 pounds net explosive weight (NEW) of unserviceable ordnance were treated annually at the 

OB/OD unit. 

During this same period, Navy SEAL and Explosive Ordnance Disposal (EOD) personnel 

conducted ordnance training exercises on other areas of Demolition Key NE. These exercises 

involved the safe destruction of military ordnance, as required in their mission statement for 

annual proficiency training. Testing involved ordnance destruction configuration technlque 

modification, development testing, and reaction sequence testing. These areas were also used to 

perform emergency response operations on unstable and/or civilian explosives. 

A RCRA miscellaneous unit permit application for the OB/OD unit was submitted to the Florida 

Department of Environmental Protection (FDEP) in June 1996. A closure plan, along with a 

Sampling and Analysis Plan (SAP) and a Quality Assurance Project Plan (QAPP), was submitted 
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ill June 1997 in accordance with the permit application. The Demolition Key RCRA 

Miscellaneous Closure Report, CTO-OI20 was submitted in February 1999, after completion of 

the removal of contaminated soils from the OB/OD unit (EnSafe, 1999). 

2.0 OBIOD UNIT 

The OB/OD unit was a hazardous waste treatment facility on Demolition Key NW owned and 

operated by the United States Navy from the Naval Air Station Key West, Florida, on Boca 

Chic a Key. It was essentially an open pit in the ground with a bottom elevation approximately 

one to two feet above mean sea level. All OB/OD operations were performed in accordance with 

NAVSEA OP-5. Waste ordnance was treated on the ground surface at the unit. Supplemental 

materials such as diesel fuel may have been used during operations in the early stages of the 

facility's life, but no "starting" or initiating fluids have been used since 1994 (Demolition Key 

RCRA Miscellaneous Unit [OB/OD) Final Permit Application, EnSafe, 1996). 

3.0 PREVIOUS INVESTIGATIONS 

IT Corporation, 1993 

In May 1990, IT Corporation (IT) conducted a preliminary remedial investigation (RI) at several 

of the Navy's Installation Restoration program sites at NAS Key West. After the preliminary RI, 

the EPA issued a Hazardous and Solid Waste Amendments (HSWA) permit for NAS Key West. 

During this process, each of the sites was classified into one of the following categories: (1) sites 

requiring additional RCRA facility investigation (RFI) work, (2) sites requiring an RFI, (3) sites 

requiring additional RI work, or (4) sites requiring preliminary RI work. Demohtion Key NW 

was classified as a "site requiring preliminary RI work." Therefore, in March through May of 

1993, IT conducted a preliminary study on Demolition Key NW. These sampling and analysis 

efforts chiefly focused on metals and semi volatile compounds in environmental media (Final 

Report, RCRA Facility Investigation/Remedial Investigation, IT, 1994). From the preliminary 

data, IT recommended a more comprehensive investigation to determine nature and extent of 

contamination. 
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In 1998, Bechtel Environmental, Inc. removed soil and other materials from the OB/OD unit 

under contract to Southern Division Naval FacilIties Engineering Command in Charleston, South 

Carolina. American Technologies, Inc. (AT!) of Oak Ridge, Tennessee, performed the direct 

removal under subcontract to Bechtel, Inc. EnSafe Inc. of Memphis, Tennessee provided third­

party monitoring of these activities. This excavation was performed in accordance with the 

Closure Plan, prepared by EnSafe in 1996. The primary objectives of the Closure Plan were to 

assess the nature and extent of surface material and potential groundwater/surface water impacts 

associated with former facility operations, and provide a means of closure protective of human 

health and the environment. 

Excavated material was screened to remove large metal pieces. No live unexploded ordnance 

(UXO) was encountered during the project. Of the approximately 98 drums of excavated 

material, 18 contained scrap metal. The drummed material was removed under hazardous waste 

manifest and shipped to the Chemical Waste Management, Inc. hazardous waste disposal facility 

in Emelle, Alabama. 

Excavation and waste management were conducted in accordance with the FDEP-approved 

Closure Plan. The original OB/OD unit, a pit with a nominallO-foot diameter, was a nominal 30 

feet in diameter after excavation. The unit was excavated to a depth of up to 18 inches or until 

the water table was reached. The actual depth of soil excavated from the bottom of the pit 

ranged from a few inches on the unit end nearest the channel (since this portion was already at 

the water table) to 18 inches on the unit end opposite the channel. Eighteen inches of soil was 

also excavated on all sidewalls except on the channel end of the OB/OD unit where 

approximately 12 inches of soil was removed. Excavation on the channel end was terminated 
J 

when mangrove roots were encountered. As much as pOSSible, the sides of the unit were 

excavated to follow the origmal contours of the unit. Contaminant concentrations remaining in 

the OB/OD pit exceeded FDEP Soil and Groundwater Cleanup Target Levels (EnSafe, 1999). 
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4.0 SAMPLING LOCATIONSIRESUL TS 

During the IT study of Demolition Key NW, soil, sediment and groundwater samples were 

collected to determine the impact of site activities. Nine soil samples were collected at the top of 

the water table, which varied from zero to two feet below ground surface (bgs). The soil samples 

were analyzed as follows: three using toxicity characteristic leaching procedures (TCLP) for 

metals; four for volatile organic compounds (VOCs), polyaromatic hydrocarbons (P AHs), 

polychlorinated biphenyls (PCBs), and Appendix IX metals; one for total organic carbon (TOC), 

grain size, ion exchange capacity, pH, density and moisture content; and one for target analyte 

list/target compound list (TAL/TCL) parameters. Two sediment samples were collected in the 

channel between Demolition Key NW and SE and analyzed for VOCs, P AHs, PCBs, and metals. 

One groundwater grab sample was analyzed for VOCs, PAHs, pesticideslPCBs and Appendix IX 

metals. Sampling locations are shown on Figure 1; exceedances are shown in red. 

Numerous metals were detected in surface soil samples. Antimony, arsenic, cadmium, copper 

and lead exceeded current FDEP Soil Cleanup Target Levels (SCTLs). Of three samples 

analyzed for TCLP metals, one showed elevated levels of lead. Arsenic exceeded its 

groundwater protection cleanup goal at three locations in the surface interval only. The SB-9 I­

to 2-foot depth interval sample also contained several metals above groundwater protection­

based cleanup goals. However, this was a grab sample from boring SB-9 in which surface and 

near-surface sediment were probably entrained, resulting in higher metals concentrations. 
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The sediment samples were collected in the channel between Demolition Key NW and SW. 

These locations would be most likely to receive surface water runoff from the OB/OD unit, but 

the samples did not exceed any inorganic constituent criteria. 

Semivolatile orgamc compounds (SVOCs) were not detected in samples collected near the 

OB/OD unit, although low concentrations «1 mg/kg) were detected in surface soil samples from 

other ordnance testing/training areas on Demolition Key NW. 

During the 1998 removal action, the soil at the bottom of the OB/OD pit was sampled in 

accordance with the SAP and the QAPP, with two exceptions. Conforming with the FDEP 

Project Manager's preference, the soil samples were leached using TCLP in lieu of the Synthetic 

Precipitate Leaching Procedure, and the total metals analyses were performed for the full list of 

TAL metals in lieu of the abridged list of arsenic, barium, chromium, cadmium, lead and nickel 

as presented in the approved Closure Plan. 

As shown in Figure 1, five sampling points were chosen, with sampling point #5 as the duplicate. 

All samples were analyzed for total and TCLP VOCs, SVOCs, Explosives, Metals, FL­

Petroleum Recoverable Organics, Ammonia, Nitrate, and Sulfate (EnSafe, 1999). 2,4-

Dinitrotoluene was detected in three samples, two of which exceeded the FDEP criteria for total 

explosives. Sixteen metals were detected in five of the six samples analyzed for total metals; 

antimony, arsenic, barium, copper, lead and manganese exceeded criteria in some of these 

samples. Total metals were compared with FDEP direct exposure residential and 

commercial/industrial cnteria to determine exceedances. Fourteen metals were detected in the 

samples analyzed for TCLP metals; antimony, arsenic, cadmium, copper, lead, manganese, 

strontium, and zinc exceeded residential criteria in some of these samples. TCLP metals were 

compared with FDEP groundwater criteria to determine exceedances. 
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Soil, TCLP, and groundwater exceedances are shown in Tables 1 through 3, respectively. In 

1999, the FDEP updated its Soil Cleanup Target Levels since the OB/OD unit closure, and these 

criteria were used to develop the tables. 

2 OB/OD Pit 

Notes: 

Table 1 
NAS Key West Demolition Key NW Soil Criteria Exceedances 

(mg/kg) 

Antimony 45.5 26 
Arsenic 9 08 
Barium 187 110 

Lead 1,990 400 
I 

Industrial 
FDEP Soil 

240 
37 

87,000 
920 

IFDEP (1999). Technical Report· Development of Sot! Cleanup Target Levels (SCTLs) for Chapter 62-777. FA C , 

May 26. 

Bold denotes concentration exceeds both residential and industrial FDEP Soil Critena. 



Sample 
ID 

2 

4 
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Table 2 
NAS Key West Demolition Key NW TCLP Criteria Exceedances 

(Jlg/L) 

Location 

OB/OD Pit 

OB/OD PIt 

Parameter 

Antimony 
Lead 

Antimony 
Cadmium 

Lead 
Manganese 
Strontium 

TCLP Result 

14.9 
745 

14,700 • 
17,100 

42.2 
48 

2,470 
7,440 
17,700 
25 

FDEPTCLP 
Criteria I 

6 
15 
50 

4,200 

6 
5 
15 
50 

4,200 

D OB/OD Pit CadmIUm 22.9 5 
Lead 73.7 15 

Manganese 1,660 50 
StrontIUm 16,500 4,200 

~S~B&J6.H'frc\ 'd->:"'~~"1!'l--t·'<¥1!}19==''''''7f:11i:~:~w0#¥'''IIiiii''J.''~~2·900~'':SHLtBl.@i3kl'5!!\!!0~",,¥0q K1iitC:':~ ;t ~:},;b&l\~r Tn~C~r~es llJ~JJl1ll1Qg(V{~Ft~~~*,~>,: 4Lvalyi,~ "~~1»;tri$1~~4;~~~;,u'J~f~"":"~=v:Y~:n~~,,A 

Note: 

I FDEP (1999) Technical Report Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777. F A.C , 

May 26 
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Table 3 
NAS Key West Demolition Key NW Groundwater Criteria Exceedances' 

(J'glL) 

Sample 
ID Location 

Note: 

Parameter Groundwater Result 

FDEP 
Groundwater 

Criteria 1 

IFDEP (1999) Technical Report· Development of Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F A.C. , 

May 

5.0 CONCLUSIONS 

A total of 15 soil, two sediment, and one groundwater samples have been collected on 

Demolition Key NW. Seven of the soil samples, including one duplicate, were collected in the 

OB/OD unit area - one during the 1993 preliminary RFlIRl study, and the rest following the 

1998 soil excavation. The single groundwater sample was collected in 1993 at the OB/OD unit. 

The remaining eight soil samples were collected at other sites (i.e., training and research and 

development areas) over the 8-acre island. Figure 1 shows the distribution of those samples on 

the island. 

All of the samples from the OB/OD unit exceeded current FDEP residential criteria, and four 

exceeded commerciallindustrial criteria. Numerous metals were detected in surface soil samples 

collected from the OB/OD unit area, of which antimony, arsenic, barium, copper, lead and 

manganese exceeded current FDEP SCTLs. In the samples analyzed for TCLP metals, 

antimony, arsenic, cadmium, copper, lead, manganese, strontium, and zinc exceeded 

groundwater protection-based cleanup goals. The groundwater sample collected from the 

OB/OD unit in 1993 also had exceedances of antimony, cadmium, copper, lead, nickel and zinc. 

Four of the eight soil samples collected from the other sites on Demolition Key NW exceeded 

FDEP residential criteria for arsenic and lead, two of the metals exceeding those criteria withm 
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the OB/OD unit area. That is not surprising since the same ordnance was likely detonated at all 

sites. The highest measured lead concentratlOn on Demolition Key NW occurred at sampling 

locatlOn SB-6, near the center of the island. SVOCs w~e not detected in samples collected near 

the OB/OD unit, although low concentrations «1 mglkg) were detected in surface soil samples 

from training and research and development areas. 

The Final Demolition Key Closure Permit Application states the scope of soil removal must be 

to the depth of impact. During the 1999 OB/OD unit closure, the original lO-foot diameter unit 

was excavated to 30 feet in diameter, and soil was removed to the depth of the water table 

(approximately 18 inches). As stated in the Demolition Key RCRA Miscellaneous Unit Closure 

Report, closure activities have been in accordance with the scope of the closure permit 

application. 

As discussed above, the residual contamination at the OB/OD unit involves the same constituents 

as the contamination in the training and research and development areas. The Navy believes that 

cleaning the OB/OD unit to concentrations below existing conditions on the remainder of 

Demolition Key NW would be unwarranted. Because the remainder of the key will continue to 

be used as a range, the Navy believes the former OB/OD unit should be covered with a barrier 

and monitored post-closure. Then, the entire island will be addressed under the prevailing 

environmental regulation when the range is no longer in use. 

6.0 SUGGESTED CLOSURE METHODOLOGY 

The Navy's closure methodology includes backfillmg and compacting the former OB/OD unit to 

grade with "clean" soil from offsite, allowing native vegetation (i.e., mangrove, which have 

already overtaken the land bridge between the channel and the former OB/OD pit, and Australian 

pine trees) to stabilize the soil, and adding the former OB/OD unit to the Navy's Land Use 

Control Implementation Plan (LUCIP). LUCIP monitoring will include: 

• For the first year, quarterly sampling during ebb tide in the top six inches of the water 

column in the channel adjacent to the NW key shoreline for residual metals identified in the 
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fonner OB/OD unit. Three discrete samples will be collected laterally along the edge of the 

land bridge during each quarter. These samples will be statistically compared with sea water 

background samples BG4, BG5 and BG7 (Figure 2), as detennined in the Background 

Report for Naval Air Station Key West (Brown & Root, 1997). 

Sample ID 

Sample ID 

Table 4 
NAS Key West Demolition Key NW Background Sample Data 

(J1g/L) 

Aluminum Antimony Arsenic Barium Beryllium 

Copper Lead Manganese Strontium Zinc 

Cadmium 

Sample BG4 was collected between the eastern tip of Dredgers ~ey and the small island to 

the south. The area consists of an east-west channel, approximately 100 feet wide and 15 

feet deep, bounded by shallow areas on both the north and south sides of the channel. The 

measurements were characteristic of near-shore marine habitats in the Gulf of Mexico with 

small-to-insignificant freshwater inflows (Brown & Root, 1997). 

Sample BG5 was collected approximately five miles north of Key West. The area consists of 

open water in the Gulf of Mexico. The measurements were characteristic of open 

water/offshore habitats in the Gulf of Mexico (Brown & Root, 1997). 



FIGURE 2 
BACKGROUND SAMPLING 

LOCATIONS 

KEY WEST. FL 
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Sample BG7 was collected in a lagoon and mangrove swamp near Cow Key Channel. The 

area is hydrologically connected by narrow, shallow channels to Cow Key Channel,- the 

water depth in the lagoon fluctuates with the tides, and salinities approximate those found in 

open ocean waters. The measurements were characteristic of near-shore marine habitats in 

the Gulf of Mexico with small-to-insignificant freshwater inflows (Brown & Root, 1997). 

• If there are no background exceedances during the first calendar year, samples will be 

collected semi-annually for one year, and then annually for two years. 
11 

• If there are background exceedances during the first calendar year, samples will be collected 

quarterly until no background exceedances occur, then semi-annually for one year, and 

annually for two years. 

• Quarterly inspections of the former OBIOD unit over the hfe of the range to ensure sufficient 

cover. 

• Annual reporting to the FDEP throughout the sampling period. 

The soil cover will minimize contact with constituents that may remain onsite, reducing the 

potential for chemical hazards from possible surface contaminants. Technology and personnel 

are also readily available to construct the soil cover. Allowing the native vegetation to reclaim 

the site will reduce wind and water erosion and provide long-term low-maintenance cover. 

7.0 SCHEDULE 

The schedule for completion of the former OBIOD unit closure is shown in Figure 3. Please note 

that Day 0 corresponds with FDEP's approval of this technical memorandum. 



rOEP Approval of Technical M~morandum 
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I 

00011 Selection/Contract' 
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ure 3 

NAS Key West FL E.NSAJ=E 
Schedule 
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I am registered to practice engineering by the Florida Board of Engineers (License Number 

41460). I certify that preparation of the closure documentation for the open burning/open 

detonation unit on Demolition Key NW for NAS Key West, FL was performed under my 

direction, and that the engineering aspects of the closure conform to engineering principals 

applicable to that facility. In my opinion, the closure activities at the OB/OD unit were 

compliant with the applicable statutes of the State of Florida and rules of the Department of 

Environmental Protection. This technical memorandum discusses sampling results from 

investigations of both Resource Conservation and Recovery Act (RCRA) and non-RCRA sites 

on the island of Demolition Key NW, and the Navy's position on site closure strategies. 

July 20, 2000 
Date 


