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Executive Summary 

1.0 EXECUTIVE SUMMARY 
1.1 INTRODUCTION 
a. A Remedial Investigation/Feasibility Study is used to determine the potential nature and 
extent of munitions-related materials in order to evaluate the need for remedial actions and to 
evaluate remedial alternatives. The Remedial Investigation Report explains how the 
investigation was conducted and what was found. The Feasibility Study Report evaluates various 
alternatives for addressing the findings. 

1.2 SITE HISTORY 

a. Between 1942 and 1977, the government acquired approximately 218,884 acres in 
Highlands, Okeechobee and Polk Counties in central Florida to establish Avon Park Army 
Airfield. The Army used the site during World War II to train pilots and air crews. The Army 
constructed over 500 buildings including dormitories, administrative offices, mess halls, chapels 
and related infrastructure such as roads and utilities. Several practice targets were constructed for 
crews flying B-26 and B-17 bomber aircraft. The targets included a mock 555-acre town on the 
shores of Lake Arbuckle, a floating water target on Lake Kissimmee (not part of this Remedial 
Investigation for the reasons stated in Section 2.1), an eight mile railroad bombardment target, a 
combination bombing and gunnery range and two position firing courses. 
b. Following the War, the full site was no longer needed. The U.S. Air Force maintained 
about 106,000 acres west of the Kissimmee River and currently uses it for the active Avon Park 
Air Force Range. The military disposed of the remaining 112,771.6 acres of land east of the 
Kissimmee River in Okeechobee County. That land comprises the Formerly Used Defense Site 
known as the Avon Park Army Airfield. The State of Florida owns a large portion of this 
Formerly Used Defense Site property which is now the Kissimmee Prairie Preserve State Park. 
Other portions of the site are currently used for agricultural and residential purposes. In addition 
to ten target areas located east of the Kissimmee River, a one-acre area known as the Arbuckle 
Creek Fuze Disposal Area was investigated. This area is located in Arbuckle Creek in Highlands 
County where a former World War II era secondary entrance to the Avon Park Army Airfield 
was located on East Arbuckle Road. 

1.3 PREVIOUS INVESTIGATIONS 
a. An Inventory Project Report was completed in 1992.  It concluded the site was formerly 
used by the Department of Defense and that 112,771.6 acres were eligible under the Formerly 
Used Defense Site program. 
b. In 1996 an Archives Search Report was prepared after reviewing available reports, 
newspaper articles, historical documents and reference material that documented the history of 
the site.  That report is the source of most of the historical information pertaining to site 
operations. 
c. Completed in 2004, the Archives Search Report Supplement identified 12 distinct areas 
(11 ranges and one disposal area) where past Department of Defense use was considered to have 
caused potential impacts from use of or discarding of munitions.  The area names (also referred 
to as “sites” or “areas of interest” at various locations in this document) and originally defined 
acreages are as follows and are shown on the map on Exhibit 1-1. 

1. Arbuckle Creek Fuze Disposal Area (1.04 acres), Highlands County 
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Executive Summary 
2.		 North Restricted Use Area (2,782.79 acres, 2,766.14 net acres considering overlap from 

the Area Bombing Target), within Kissimmee Prairie Preserve State Park 
3.		 Central Restricted Use Area (3,572.10 acres), mostly within Kissimmee Prairie Preserve 

State Park within the boundaries of Range XIX-Position Firing Course 
4.		 Target XI - Land Skip Bombing Target (648.55 acres), within Kissimmee Prairie 


Preserve State Park
	

5.		 Target XII - Combination Bombing and Gunnery Range (648.55 acres), within 

Kissimmee Prairie Preserve State Park
	

6.		 Range XII - Position Firing Course (21,258.01 acres, 21,197.08 net acres considering 
overlap from Target XII), near the residential Viking Subdivision 

7.		 Target XIII - Practice Bombing Target (648.55 acres), within Kissimmee Prairie Preserve 
State Park 

8.		 Target XIV - Practice Bombing Target (648.55 acres), between NW 256th Street and NW 
240th Street 

9.		 Range XIX - Position Firing Course (33,074.82 acres, 28,135.66 net acres considering 
overlap from Range XII, Targets XI and XII, and the Central Restricted Use Area), 
ranchland north of NW 256th Street 

10. Target XV - Practice Bombing Target (648.55 acres), near the intersection of NW 72nd 
Avenue and NW 288th Street 

11. Area Bombing Target (648.55 acres), within Kissimmee Prairie Preserve State Park 
12. Lake Kissimmee Water Bombing Target (not part of the Remedial Investigation – see 

Section 2.1) 
d. The total site acreage, not considering site overlap, is 64,580.06 acres.  Considering 
overlap the total net acreage is 59,563.32 acres indicating that there are 5,016.74 acres of site 
overlap between all sites. The depiction of the sites on Exhibit 1-1 uses color-coding for each 
site so that determination of overlap areas can be easily seen.  
e. A Site Inspection was completed in 2008 to confirm the presence or absence of 
munitions, munitions debris, or munitions constituents from munitions at the first 11 sites listed 
above.  Crews searched the sites and collected soil samples within the first 11 sites listed above.  
At a location about two miles upstream of the Arbuckle Creek Fuze Disposal Area, one biased 
surface water and one biased sediment sample were collected from the creek.  No explosive 
compounds were detected, and all metals except for lead were reported below levels for human 
and ecological concern.  Although lead was reported in a sediment sample at a concentration 
slightly above ecological risk-based screening values, the location sampled indicated that this 
lead concentration could not be from military use of the site because the samples were collected 
upstream from the potential source.  A total of twenty surface soil samples were collected from 
the remaining sites listed above, and analyzed for explosives compounds and metals.  No 
explosives compounds were detected in any of the samples collected, and all analytical results 
for metals were below levels of concern for human or ecological health concerns.  One 
groundwater sample was also collected from the spigot of a water supply well in the Kissimmee 
Prairie Preserve State Park.  Sampling results indicated that all results were below levels of 
concern for human health.  While no munitions were found during the Site Inspection, because 
of previous reports of munitions and finding pieces of munitions (known as munitions debris), 
the Site Inspection report recommended that a Remedial Investigation and Feasibility Study be 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Executive Summary 
completed on the 11 sites to further investigate them and determine the nature and extent of 
impacts to the sites from past Department of Defense use, and if necessary evaluate appropriate 
further actions to take for the sites. 

1.4 REMEDIAL INVESTIGATION 
1.4.1 Munitions and Explosives of Concern 
a. Table 1-1 below summarizes what was found during the Remedial Investigation at each 
of the sites listed in Section 1.3.c and shown on Exhibit 1-1. Field teams used a number of 
methods to search for munitions including attaching a metal detector (magnetometer) to a 
helicopter, a boat (Arbuckle Creek) and a person-drawn cart (using an electromagnetic metal 
detector [EM61]).  Teams also used hand-held metal detectors to locate metallic objects.  Once 
field crews identified an object that appeared to be munitions-related, the crews used hand tools 
to dig them up to identify them.  In total, field crews hand dug a total of 4,798 intrusive events to 
investigate geophysical anomalies within Target XI, Target XII, Target XIII, Target XV, the 
Area Bombing Target, and the Arbuckle Creek Fuze Disposal Area.  This includes the following: 
	 Arbuckle Creek Fuze Disposal Area – 525 digs with two discarded bomb fuzes found, 

five pounds of bomb fuze wind vanes, and 11.7 pounds of non-munitions related debris 
found. 

 North Restricted Use Area – No digs completed (no anomalies identified). 
 Central Restricted Use Area – Sixteen digs completed with 20.3 pounds of non-munitions 

related debris found. 
 Target XI - Nineteen digs with 1.3 pounds of munitions-related metallic debris from 

M38A2 100 pound practice bombs. 
 Target XII – 66 digs with 2.11 pounds of munitions related metallic debris found from 

M38A2 100 pound practice bombs. 
 Target XIII – 1,901 digs with 809 pounds of munitions related metallic debris found from 

M38A2 100 pound practice bombs. 
 Target XIV – Four digs with no munitions related debris or cultural (non-munitions 

related) debris recovered. 
 Target XV – 1,579 digs with 523.7 pounds of munitions related metallic debris found 

from M38A2 100 pound practice bombs. 
 Area Bombing Target – 346 digs with 694.55 pounds of munitions related metallic debris 

found from M38A2 100 pound practice bombs and a small amount (1.25 pounds) from 
M50 series 4 pound incendiary bomb casings. 

b. Two bomb fuzes, which still retained an explosive hazard and are referred to as 
Discarded Military Munitions, and a cluster of bomb fuze wind vanes were found embedded in 
the western bank of Arbuckle Creek (below the high water line) where East Arbuckle Road ends 
at the creek. 

1.4.2 Munitions Constituents 
a. Samples were collected from the soil, sediment and/or surface water at the various sites if 
evidence of past munitions use was identified to test for the metals and explosive materials that 
can be associated with munitions.  The samples were collected in various locations including 
former ground machine gun targets in the Position Firing Courses and where munitions or large 
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am ounts of Munitions Debris were found at other sites (sites that were used as practice bombing 
targets). ill Arbuckle Creek, samples of sediment and surface water were collected and analyzed. 

T ABLE 1-1 SUMMARY OF REMEDIAL l l\'VESTIGATION 

Explosive 
Munitions 

Site Found? Tvoe? Munitions Debris Present? Tvoe? 
Yes. Two bomb 

15 bomb fuze parts (wind vanes) on the west creek 
Arbuckle Creek Fuze Disposal Area 

fuzes (one AN-
bank near the fonner bridge pilings (see Exhibit 5-

Ml01A2, one.AN-
1 in Section 5). 

Ml03). 

One cmshed 100 pound practice bomb casing 
(about Y.. mile northwest of the Area Bombing 

North Restricted Use Area No Target).* Two small pieces from a 4 lb. 
incendiaiy bomb casing (about Y2 miles northwest 
of the Area Bombing Target).* 

Central Restricted Use Area No No 

Ten pieces from 100 lb. practice bombs, one .50 
Tai·get XI - Land Skip Bombing Tai·get No caliber projectile (bullet) in a 43 acre area within 

the original 648.55 acres. 
57 pieces from 100 lb. practice bombs, ten .50 

T ai·get XII - Combination Bombing and 
No 

caliber projectiles (bullets) in a 26 acre ai·ea (13 
Gunnery Range acres are outside of the original 648.55 acre 

boundarv). 

Range XII - Position Firing Cow-se No No 

Target XIII - Practice Bombing Target No 
1,887 pieces from 100 lb. practice bombs in a 175 
acre area within the original 648.55 acres. 

Tai·get XIV - Practice Bombing Tai·get No No 
Range XIX - Position Firing Cow-se No No 

1,572 pieces from 100 lb. practice bombs in a 256 
Target XV - Practice Bombing Target No acre area (95.06 of the 256 acres are out.side of the 

original 648.55 acre boundary). 
672 pieces from 100 pound practice bombs. 

Area Bombing Target No 15 pieces from 4 lb. incendiary bomb casings in a 
103 acre area within the original 648.55 acres. 

* -Due to thell' proxmuty to and sllllllanty to items obseived m the Area Bombmg Target, these items are considered a result of 
isolated overshoot from activities in the nearby Area Bombing Target and are not an indication of milita1y use of the North 
Restricted Use Area as a bombing target. 

b. Through historical records research, the project team was able to identify the specific 
locations where the aerial machine gun targets were placed in the Position Firing Courses. 
Where right-of-entry was granted by the landowner(s) and the target(s) locations could be 
accessed, field crews tested the soil for lead by using a field x-ray fluorescence meter using 
Environmental Protection Agency Method 6200. Additionally, soil samples for confinnation 
analysis by a laboratory were collected at approximately 10-percent of the field testing locations 
at the Position Firing Courses. Lead was not detected in any soil sample (field analyzed or 
confm ned with laborato1y analysis) above the health-based limits established by the United 
States Environmental Protection Agency and the Florida Department of Environmental 
Protection. 

c. Soil samples were collected in the Target XI-Land Skip Bombing Target, the Target XII-
Combination Bombing and Gunnery Range, two of the three Practice Bombing Targets (Target 
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Executive Summary 
XIII and Target XV in the table above and on Exhibit 1-1), and the Area Bombing Target where 
concentrations of Munitions Debris indicative of bombing targets were found.  Field crews also 
collected soil and sediment samples in the area where the two fuzes found in Arbuckle Creek 
were destroyed by detonation.  The samples were tested for explosives and metals related to 
munitions.  No contaminants were detected above the limits set by the environmental regulatory 
agencies. 
d. Sediment and surface water samples were collected in the Target XI-Land Skip Bombing 
Target, the Target XII-Combination Bombing and Gunnery Range, and two of the three Practice 
Bombing Targets (Target XIII and Target XV) where concentrations of Munitions Debris 
indicative of bombing targets were found and where standing water was observed near the areas 
of concentrated Munitions Debris.  Field crews also collected sediment and surface water 
samples from Arbuckle Creek upstream and downstream of the former bridge at East Arbuckle 
Road.  The samples were tested for explosives and metals related to munitions.  No explosives 
were detected in any sample collected. Additionally, reported concentrations of all metals in all 
sediment samples collected were either below concentrations of concern for human and 
ecological health, or were determined to not be associated with the types of munitions used at the 
sites. 
e. All of the collected surface water samples exceeded the most stringent aluminum limit set 
by the Florida Department of Environmental Protection (13 micrograms per liter [one millionth 
of a gram per liter]).  However, aluminum is not a known component in the munitions that were 
used at the Former Avon Park Army Airfield, or would be only a very minor component of select 
munitions.  Additionally, aluminum is an abundant element in the earth’s crust and is common in 
the natural environment.  Finally, surface water samples collected during previous investigations 
(Parsons, 2008) at a location about two miles upstream of the former bridge at East Arbuckle 
Road resulted in aluminum levels in surface water similar to or higher than those detected in the 
samples collected for the Remedial Investigation.  Therefore, the presence of aluminum in 
surface water is likely due to natural causes and not a result of impacts from past military use of 
the sites. 
f. Three other metals (copper, iron and lead) were detected above the Florida Department of 
Environmental Protection’s limit in a surface water sample collected in Kissimmee Prairie 
Preserve State Park.  In one of the surface water samples collected in Arbuckle Creek, lead was 
detected at a level slightly above the Florida Department of Environmental Protection’s limit. 
Again, these metals are naturally occurring elements in the environment, they are not expected to 
be associated with the types of munitions used at the sites (or only in trace amounts), and there is 
no evidence their presence at the sites is a result of the military’s past use of the sites for training. 
Further analysis of the sampling results through human and ecological risk assessments indicates 
there is no significant risk to people or the environment from the presence of these metals in 
surface water. 
g. In sediment at Arbuckle Creek, one of eight sediment samples had a barium result that 
slightly exceeded the applicable ecological screening level.  However, barium is not associated 
with the types of munitions disposed of at this site and the detection of barium is not due to past 
military activities. 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
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Executive Summary 
1.4.3 Recommended Delineation of Sites into Munitions Response Sites 
a. After consideration of the results of the Remedial Investigation, and the findings at the 
various site areas shown on Exhibit 1-1, it is recommended that the site boundaries be redefined, 
a process known as delineation, into Munitions Response Sites as follows: 
1.4.3.1 Arbuckle Creek Fuze Disposal Area 
a. Discarded Military Munitions, in the form of two bomb fuzes, were found at the 
Arbuckle Creek Fuze Disposal Area.  Since this is the only site where munitions presenting a 
potential explosive hazard were found during the Remedial Investigation, this site should be 
included into its own Munitions Response Site designated the Arbuckle Creek Fuze Disposal 
Area.  The site location is defined as an approximately 1 acre area centered on the former bridge 
on East Arbuckle Road in Highlands County. 
b. The recommended Arbuckle Creek Fuze Disposal Area Munitions Response Site is 1.04 
acres in size. 
1.4.3.2 Remaining Lands 
a. Distinct bombing targets, identified through geophysical techniques and verified by the 
observed presence of subsurface and/or surface metallic practice bomb debris almost exclusively 
from M38A2 100 pound sand filled practice bombs, were identified in the Target XI-Land Skip 
Bombing Target, Target XII-Combination Bombing and Gunnery Range, two Practice Bombing 
Targets (Target XIII and Target XV), and the Area Bombing Target.  However, no explosive 
risks were identified within these acreages during the Remedial Investigation. 
b. Because these sites were all used for the same purpose, practice bombing, and because no 
explosive hazards were identified during the Remedial Investigation, it is proposed that these 
sites be delineated and combined into the Munitions Response Site titled “Remaining Lands.” 
c. All other net remaining acreage from the sites listed in Section 1.3.c and shown on 
Exhibit 1-1, where no indication of impacts from past Department of Defense use of the site(s) 
was identified from the Remedial Investigation, is also recommended for combining into the 
“Remaining Lands” Munitions Response Site. 
d. The Remaining Lands Munitions Response Site would include: 

	 Entire sites where no indication of impacts to the environment from munitions use or 
munitions-related chemical contamination was noted during the Remedial 
Investigation.  This includes: 

o	 The entire original acreage of the North Restricted Use Area net of a 16.65 
acre overlap with the adjacent Area Bombing Target (2,766.14 acres), 

o	 the entire original acreage of the Central Restricted Use Area (3,572.10 acres), 
o	 both of the Position Firing Courses (net acreages of 21,197.08 acres and 

28,135.66 acres), and 
o	 the Target XIV-Practice Bombing Target, located south of the Kissimmee 

Prairie Preserve State Park, which is 648.55 acres in size. 

	 The remaining five 648.55-acre bombing target sites. 
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Executive Summary 
e. The total net acreage for the recommended Remaining Lands Munitions Response Site is 
59,562.28 acres. 

1.4.4 Remedial Investigation Conclusions 
a. Confirmed munitions presenting a potential explosive hazard were found only at the 
Arbuckle Creek Fuze Disposal Area (one each AN-M101A2 and AN-M103 bomb fuzes). 
Munitions-related items (known as Munitions Debris) that did not present an explosive hazard 
are present in locations indicative of historical bombing targets in distinct areas in the Target XI-
Land Skip Bombing Target, Target XII-Combination Bombing and Gunnery Range, Target XIII 
and Target XV Practice Bombing Targets, and the Area Bombing Target.  No evidence of 
historical military munitions use was found in the North and Central Restricted Use Areas, the 
Target XIV-Practice Bombing Target, both Position Firing Courses, and the net remaining 
acreage outside of the boundaries of the identified bombing targets in Target XI-Land Skip 
Bombing Target, Target XII-Combination Bombing and Gunnery Range, Target XIII and Target 
XV Practice Bombing Targets, and the Area Bombing Target. 
b. Historical evidence collected from previous investigations was combined with findings 
from this Remedial Investigation to present a comprehensive understanding of the nature and 
extent of potential explosive and chemical hazards at the sites included in this investigation. 
c. It is recommended that the sites be delineated into two separate Munitions Response Sites 
as follows: 

	 Arbuckle Creek Fuze Disposal Area (1.04 acres). The site is located at a former 
bridge location on Arbuckle Creek where East Arbuckle Road abuts the creek. 
Because explosive munitions were found at the site, the Munitions Response Site 
should be carried forward for development, analysis, and recommendation of 
appropriate munitions response alternatives in the Feasibility Study. 

	 Remaining Lands (59,562.28 acres). The Remaining Lands Munitions Response 
Site meets the criteria for a No Action decision, does not require evaluation of 
additional munitions response actions, and does not require evaluation in the 
Feasibility Study. 

d. A summary of the results of the Remedial Investigation and the recommendations is 
provided on Table 1-2 below. 
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T ABLE 1-2 SUMMARY OF REMEDIAL I NVESTIGATION C ONCLUSIONS AND RECOMMENDATIONS 

Munitions 
Debris 

Explosive (non- Munitions 
Munitions explosive) Constituents 

Size Present? Present? at Levels of RI-Determined Explosive 
Site** (acres) Type? Type? Concer n? Munitions Use Hazard? Recommendation 

Bomb fuze disposal 

One AN- off of bridge at Yes, if any Evaluate potential Arbuckle Creek former second 
Fuze Disposal 1.04 MlOl , one 15 bomb fuze No entrance to WWII-era bomb fuzes munitions remedial 

AN-Ml03 wind vanes remain in the response alternatives in a 
Area bomb fuze 

Avon Park Anny 
creek. Feasibility Study. 

Airfield on East 
Arbuckle Road. 

North Restricted M38A2* Include 2,766.14 net acres 

Use.Area 
2,782.79 No M50* No None No in Remaining Lands. No 

action required. 

Central Restricted 
Include 3,572.10 acres in 

Use Area 
3,575.10 No No No None No Remaining Lands. No 

action required. 
Target XI-Land Bombing target in Include 648.55 acre site 
Skip Bombing 648.55 No M38A2 No n01t heast portion of No in Remaining Lands. No 
Target site. action required. 
Target XII-

Bombing target in Include 648.55 acre site 
Combination 
Bombing and 

648.55 No M38A2 No n01t heast portion of No in Remaining Lands. No 
site. action required. 

Gunnery Range 

Range XII- Include 21,197.08 net 

Position Firing 21,258.01 No No No None No 
acres in Remaining 
Lands. No action 

Comse required. 
Target XIII- Bombing target in Include 648.55 acre site 
Practice Bombing 648.55 No M38A2 No southern po1tion of No in Remaining Lands. No 
Target site. action required. 
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T A BLE 1-2 SUMMARY OF REMEDIAL I NVESTIGATION CONCLUSIONS AND REcoMME:NDATIONS 

Munitions 
Debris 

Explosive (non- Munitions 
Munitions explosive) Constituents 

Size Present? Present? at Levels of RI-Determined Explosive 
Site** (acres) Type? Type? Concern? Munitions Use Hazard? Recommendation 

TargetXN- hlclude 648.55 acre site 
Practice Bombing 648.55 No No No None No in Remaining Lands. No 
Target action require.d. 

Range XIX- hlclude 28,135.66 net 

Position Firing 33,074.82 No No No None No 
acres in Remaining 
Lands. No action 

Course required. 
Target XV- Bombing target in hlclude 648.55 acre site 
Practice Bombing 648.55 No M38A2 No southern po1tion of No in Remaining Lands. No 
Target site. action required. 

Area Bombing M38A2 Bombing target in hlclude 648.55 acre site 
648.55 No M50 No n01th-central p01tion No in Remaining Lands. No 

Target Fuze parts of site. action required. 

*Detennined to be a result of kickout from the nearby Area Bombing Target site and not a result of munitions use of the No1th Restricted Use Area. 

**See Exhibit 1-1 for site locations. 
MRS = Munitions Response Site 
M38A2 = 100 lb. steel cased, sand filled practice bomb (contained 3 pound black powder spotting charges when dropped). 
M50 = 4 lb. incendia1y bomb. 
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Executive Summary 

1.5 FEASIBILITY STUDY 
a. Based on the results of the Remedial Investigation and previous investigations completed at 
the Former Avon Park Army Airfield, one of the two recommended Munitions Response Sites, 
Arbuckle Creek Fuze Disposal Area, was recommended for a Feasibility Study to assess munitions 
response action alternatives for managing risk associated with potential human interaction with 
Munitions and Explosives of Concern or Munitions Constituents.  Remaining Lands does not 
require evaluation in the Feasibility Study because there were no Munitions and Explosives of 
Concern or Munitions Debris, or the Munitions Debris found there (bombing targets) does not pose 
an explosive hazard, hence no explosive hazards or Munitions Constituents are expected to be 
present in these lands and no action is required to be protective of human health and the 
environment at this time. However, if potentially explosive items are identified in the future in these 
acreages, appropriate steps will be completed to address the potential hazard(s). 
b. The purpose of the Feasibility Study is to ensure appropriate remedial alternatives are 
developed and evaluated and an appropriate remedy selected according to the National Oil and 
Hazardous Substances Pollution Contingency Plan, 40 Code of Federal Regulations 300.430(e).  An 
analysis of alternatives was not performed based on Munitions Constituents (chemicals related to 
munitions) since risk assessments conducted during the Remedial Investigation concluded that the 
potential for adverse risks to human health or ecological receptors from exposure to Munitions 
Constituents in soil, sediment and surface water is negligible at the Munitions Response Site. 

1.5.1 Results of Comparative Analysis of Alternatives 
a. Based on the results and conclusions of the Remedial Investigation, the Feasibility Study 
was conducted for the subject recommended Munitions Response Site. The Feasibility Study 
developed and assessed three different alternatives for the Arbuckle Creek Fuze Disposal Area. 
The alternatives were developed and evaluated to manage risk associated with potential Munitions 
and Explosives of Concern.  A summary of the Feasibility Study analysis is presented in Table 1-3. 
b. Risk-reduction alternatives were identified for assessment at the recommended Munitions 
Response Site.  The first step was to evaluate technologies and methodologies for use based on the 
nature, extent, and potential for Munitions and Explosives of Concern occurrence, and suitability 
for physical site conditions.  Remedial alternatives, ranging from No Action to a comprehensive 
Munitions and Explosives of Concern removal were then evaluated for the recommended Munitions 
Response Site based on current and anticipated future land use, protectiveness and effectiveness, 
cost and ability to achieve risk-reduction goals.  These alternatives are: 

Arbuckle Creek Fuze Disposal Area 
1.		 Alternative 1 - No Action: No Action is conducted under this alternative. 

2.		 Alternative 2 - Land Use Controls/Education: Includes a community Munitions and 
Explosives of Concern educational awareness program, safety training and warning signage 
depending on the willingness of the landowner(s).  Educational awareness is an effective 
means of influencing behavior to reduce potential interaction with Munitions and 
Explosives of Concern. 

3.		 Alternative 3 - Munitions and Explosives of Concern Removal from the Creek to Support 
Unlimited Use: This alternative includes a response action that allows future unlimited use 
of the site with no actions or expenditures required by the Department of Defense.  This 
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alternative includes removal of potential Munitions and Explosives of Concern from the 
Arbuckle Creek bed along a downstream distance of about 800 feet, and an upstream 
distance of about 200 feet.  . 

c. Five year reviews of remedy protectiveness are a requirement for all alternatives not 
allowing for unlimited use/unrestricted exposure in accordance with 40 Code of Federal 
Regulations 300.430(f)(4)(ii) and would be conducted to monitor the effectiveness of  a selected 
remedy. 
d. The three alternatives for the Arbuckle Creek Fuze Disposal Area were analyzed against the 
United States Environmental Protection Agency and National Oil and Hazardous Substances 
Pollution Contingency Plan nine evaluation criteria.  The alternatives were then compared against 
each other. A summary of the Feasibility Study alternatives evaluation and rationale is provided on 
Table 1-3. 
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TABLE1-3 FEASIBILITY STUDY ALTERNATIVE S SUMMARY 

Recommended Munitions 
Alternative Response Site 

I - No Action 

2 - LUCs/Education 
Arbuckle Creek Fuze 

Disposal Area 
3- MEC Removal from Creek to Supp01t Unlimited 
Use/Unrestricted Exposure 

Cost (30-year 
Present Worth) 

$0 

$451,060 

$1,190,650 

No risk reduction. 

Final Remedial Jnvestigafion!Feasibiliry Study Report for the Avon Park Anny Airfield 
Okeechobee and Highlands Counties, Florida 

Executive Summmy 

Rationale 

Reduces potential explosive hazard risk by providing community MEC educational awareness program with 
safety trnining. 
Reduces potential explosive hazard risk to human receptors through removal ofMEC from the creek bed. 
Achieves acceptable residual levels of potential risk from explosive hazards such that additional action by the 
Depa1tment of Defense would not be required. Implementation of this alternative would be dismptive to the 
creek bed and could negatively impact ecologically sensitive areas . 

. . 
Notes: Cost associated with LUCs and long-tem1 management IS mcluded m cost estrmates for Alternative 3 for Arbuckle Creek Fuze Disposal Area. See Appendix 0 for detailed cost mfonnation. 
LUC Land Use Control 
MEC Munitions and Explosives of Concern 

June 2018 
Revision 0 Page 1-12 

Contract No.: W912DY-JO-D-0028 
Task Order No.: 0008 



z 

8 
0 

fl 
0 ..; 

0 
0 o_ 
0 
<O 
q 
M 

9 
~ 
~ 
N o 

0 
0 
0 ... 
q 
M 

460 000 

,I 

~ 

Tam~a 

1 
v;r~sot.1 

460,000 

Lakeland 
0 

r 
P~rt Charlotte 

v 
470 000 

0 Melbourne 

PalmB~ 

480000 510 000 

91 
8 
0 

fl 
0 ..; 

Site Location 
Rl/FS Report 

Former Avon Park Army Airfield 

Project Number 
R20049 

Date 
JUNE2018 

~ FUDS Boundary 

LJ County Boundary 

r:s;J Kissimmee Prairie Preserve State Park 

::·.1 Former Bridge 

Exhibit 
1-1 

60 Area of Interest Boundary 

Arbuckle Creek Fuze Disposal Area MRS (1.04 ac.) 

Arbuckle Creek Fuze Disposal Area 

M Area Bombing Target 

Map Overview Central Restricted Use Area 

E Arbuckle Rd ········· .... , .. ,, 

USAFAvoo 
Park Range 

Arbuckle Creek Fuze Disposal Area 

Sebring Rgnl 
Airport 

+ 

470,000 480,000 

R;ong" xix . 
Position 

Firing Course 

\_ Central 
Restncted 
Use/Vea 

Target XIV 
- Practice 

Bombing Targat 

Range XII · 
Pos~ion 

Fir ing Course 

Target XV · 
Practice 

Bombing Target 

0 
0 
q 
0 
<O 
q 
M 

0 
0 
0 
0 
"' q 
M 

M North Restricted Use Area 

Target XI - Land Skip Bombing Target 

Target XII - Combination BGR 

Range XII - Position Firing Course 

M Target XIII - Practice Bombing Target 

M Target XIV - Practice Bombing Target 

M Target XV - Practice Bombing Target 

Range XIX - Position Firing Course 

Note: Total acreage in all site boundaries 
not considering overlaps is 64,580.08 acres. 
Net acreage after considering overlap is 
59,563.34 acres. 

MN.f.GN 
!P 52'f-11• 35' 

0 1.5 

Sourcelsl 
USAESCH, Esri 

Projection 
UTM Zone 17 North, NAO 1983 

Notelsl 
Engineering scale may only be 

accurate on a map size of 11x 17 

3 Miles 

Magnetic Declination Date: 1211512011 
Magnetic Declination Shifting by 0° 5' w per year 

Checked By Engineering Scale Drawn By 
SEM 1" = 3 mi ATD 

U.S. /Vmy Corps of Engineers 
Engineertng and 
Support Center Hunts>nlle 
4820 University Square 
H1.11tsville, AL 35816 



     
     

     
                          

  
      

    

   
 

    
  

  
 

    
  

  
  

 
  
  
 

  
   
  
  
  

 
    

  
  

    
 

   
 

       
         

        
        

  
  

  
  

Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Introduction 

2.0 INTRODUCTION 
2.1 PURPOSE OF THE REMEDIAL INVESTIGATION 
a. The objective of the Remedial Investigation (RI) is to gather sufficient data to adequately 
characterize the nature and extent of military munitions and munitions-related contamination 
present at the site in order to assess potential risks at the site. The data will be used during the 
Feasibility Study (FS) to develop and evaluate effective remedial alternatives to address these 
risks. 
b. The RI is one of the steps in the remedial process of Military Munitions Response 
Program (MMRP) projects under the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA).  The intent of the RI is to adequately characterize the property 
(i.e., determine the nature and extent of contamination) for the purpose of developing and 
evaluating effective remedial alternatives [40 Code of Federal Regulations (CFR) 
300.430(d)(2)]. The primary purpose of this report is to present the results from the RI and 
provide information to assess the potential risks to human health, safety, and the environment. In 
addition, the RI focuses on collecting information to support the subsequent FS.  The analysis 
and design of potential response actions include assessing the following factors: 

1.		 Physical characteristics of the property; 
2.		 Characteristics/classification of soil, sediment, surface water, and groundwater; 
3.		 Characteristics of the waste or military munitions (e.g., quantities, concentrations, 


toxicity, persistence, mobility, depth, nature and extent, etc.);
	
4.		 The extent to which the source can be characterized; 
5.		 Actual and potential exposure pathways; 
6.		 Actual and potential exposure routes; and 
7.		 Other relevant factors such as sensitive populations that may affect analysis of potential 

remedial action alternatives. 
c. The project team designed the RI approach based on data from previous investigations 
and removal actions.  Data were gathered in a manner to support the analysis and design of a 
comprehensive list of potential response actions and preparation of an FS. 
d. The RI/FS at the Avon Park Army Airfield Formerly Used Defense Site (FUDS) (also 
referred to as the “Site” or “Former Avon Park Army Airfield” at various locations within this 
document) specifically addresses multiple areas of interest (or sites), all under FUDS project no. 
I04FL028701 as follows: Arbuckle Creek Fuze Disposal Area; North Restricted Use Area; the 
Central Restricted Use Area; Target XI – Land Skip Bombing Target; Target XII – Combination 
Bombing and Gunnery Range (BGR); Range XII – Position Firing Course (PFC); Target XIII – 
Practice Bombing Target; Target XIV – Practice Bombing Target; Range XIX – PFC; Target XV 
– Practice Bombing Target; and Area Bombing Target (Exhibit 1-1). One additional site – The 
Lake Kissimmee Water Bombing Target, is located within the northern part of Lake Kissimmee, 
but is not part of this RI/FS project.  The reason is that the Lake Kissimmee Water Bombing 
Target occurs entirely within the approximately 38,000-acre Lake Kissimmee, the area within 
this MRS has likely been subject to silt and sediment removal actions, and the area around the 
structure located down gradient of the MRS has also been subject to silt and sediment removal 
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actions and dredged during construction (Parsons, 2009).  In addition, this target is not 
contiguous with the rest of this FUDS property but is located several miles away.  As such it may 
have to be designated or declared as a separate FUDS property entirely. Therefore, this site is 
not included in the subject FUDS project described in this RI/FS report.  
e. This RI report describes the methodologies used to characterize the areas of interest to 
support the development of the baseline risk assessment and follow-on FS.  The format of the RI 
report presented in this document is based on the United States (U.S.) Environmental Protection 
Agency’s (EPA’s) 1988 Guidance for Conducting an RI/FS under CERCLA (EPA, 1988) and 
Engineer Pamphlet (EP) 1110-1-18 (USACE, 2009).  It is streamlined to address the specific 
characteristics associated with MMRP projects. 

2.2 PROPERTY DESCRIPTION AND PROBLEM IDENTIFICATION 
2.2.1 Property Description 
a. The Former Avon Park Army Airfield (the Site) is located in Okeechobee and Highlands 
Counties, Florida. The project area consists of 112,771.6 acres that are no longer owned or 
leased for government or military purposes (Exhibit 1-1). 
b. The U.S. initially acquired the Site to be used for training B-17 aircraft crews for air-to-
ground bombing.  In 1949, the Site was transferred to the Air Force, at which time it was known 
as Avon Park Air Force Base.  The U.S. Air Force (USAF) still owns and operates 
approximately 106,000 acres located to the west of the Kissimmee River as the Avon Park Air 
Force Range (APAFR) (these active ranges adjacent to the FUDS are not FUDS-eligible).  
Training activities within the FUDS evaluated during the 2008 Site Inspection (SI) (Parsons, 
2008) occurred from 1942 to 1945.  Range types within the FUDS include land skip bombing, 
BGR, PFC, practice bombing targets,  and two restricted use areas. One munitions disposal area 
(Arbuckle Creek Fuze Disposal Area), encompassing approximately one acre, is associated with 
the western boundary of the active APAFR on Arbuckle Creek at the location of East Arbuckle 
Road. 
c. As described previously, there are ten areas of interest associated with this FUDS project 
located east of the Kissimmee River in Okeechobee County (Exhibit 1-1). One area of interest 
(the eleventh), the Arbuckle Creek Fuze Disposal Area, is located to the west of the Kissimmee 
River, in Highlands County immediately west of a former secondary entrance gate to the active 
APAFR (Exhibit 1-1).  The entire FUDS comprises 112,771.6 acres of which 64,580.06 gross 
acres, as originally defined and not considering site overlap, are within the designated areas of 
interest as noted below:  

1. Arbuckle Creek Fuze Disposal Area – 1.04 acres 
2. North Restricted Use Area – 2,782.79 acres (2,766.14 net acres considering site overlap) 
3. Central Restricted Use Area – 3,572.10 acres 
4. Target XI-Land Skip Bombing Target – 648.55 acres 
5. Target XII-BGR – 648.55 acres 
6. Range XII – PFC – 21,258.01 acres (21,197.08 net acres considering site overlap) 
7. Target XII-Practice Bombing Target – 648.55 acres 
8. Target XIV-Practice Bombing Target – 648.55 acres 
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9. Range XIX-PFC – 33,074. 82 acres (28,135.66 net acres considering site overlap) 
10. Target XV-Practice Bombing Target – 648.55 acres 
11. Area Bombing Target – 648.55 acres 

d. Considering site overlap, the net acreage for all eleven sites totals 59,563.32 acres. 
e. The descriptions and acreages of the sites described above define the sites as they are 
currently listed in FUDS Management Information System (FUDSMIS), and reflect the acreages 
that were investigated during the RI. 
f. During the RI planning phase it was also discovered that the two PFCs (Exhibits 1-1 and 
2-1) were only used to train for aerial .50 caliber machine gun turret firing at targets on the 
ground at various locations on set oval flight paths.  The large size of these ranges is therefore 
due to the safety fans required for aerial .50 caliber machine gun firing, and not from munitions 
use. Therefore, the project team determined only the target locations needed to be examined 
during the RI. 
g. A large portion of this FUDS is operated by the State of Florida and is managed as the 
Kissimmee Prairie Preserve State Park (KPPSP) (Exhibit 1-1).  The areas of interest that are 
contained either wholly or partly in the KPPSP are Target XI-Land Skip Bombing Target, Target 
XII-BGR, Target XIII-Practice Bombing Target, Ranges XII and XIX-PFCs, the Area Bombing 
Target, and the North and Central Restricted Use Areas. 
h. The project area is nearly flat with elevations ranging between 55 and 65 feet (ft.) above 
mean sea level (msl). Locally, relief is relatively low.  Plant communities on site consist of: 

1. Florida Dry Prairie, 
2. hardwood hammocks, and 
3. wetlands. 

i. The Florida Dry Prairie community is typified by a lack of trees with low shrubs and 
grasses dominating the landscape. Low shrubs consist mostly of palmettos, and grasses are 
mainly wiregrass. The hardwood hammocks typically consist of a dense overstory mostly of live 
oaks and a shrub midstory which includes saw palmettos. The entire Former Avon Park Army 
Airfield has many wetland areas, especially in the KPPSP.  At certain times of the year, the 
KPPSP is largely inundated with water due to the shallow water table, flat topography and high 
precipitation rates.  

2.2.2 Man-Made Features 
a. In KPPSP, there are very few manmade features within the areas of interest there.  The 
areas of interest that lie within the KPPSP do not contain any manmade features except for 
barbed wire fences, culverts, water monitoring stations, marker tag posts, and dirt roads.  No 
buildings are present in the areas of interest within the KPPSP.  
b. The Arbuckle Creek Fuze Disposal Area is the location of a former second entrance 
bridge to the active APAFR (Exhibit 2-2).  In the early to mid-1940s this bridge crossed 
Arbuckle Creek at East Arbuckle Road, and entered the active range to the east.  The bridge 
reportedly burned down in the 1970s, and the only remnants of the bridge are some wood pilings 
visible above the creek waterline.  A residence which is used as a vacation home is located 
immediately southwest of the bridge location.  The residence has associated outbuildings, sheds, 
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and a timber retaining wall that adjoins the west bank of Arbuckle Creek.  An offshoot of 
Arbuckle Creek is present about 400 ft. south of the residence.  This creek offshoot trends north 
to East Arbuckle Road where a public boat ramp is located.  
c. The subject machine gun targets for the Range XII-PFC (Exhibits 1-1 and 2-1) lie 
entirely on privately-owned land.  West of 144th Street, the targets are located on residential 
plots of the Viking Subdivision Development.  Only one target was able to be accessed in this 
area.  East of 144th Street, the targets were either on land now used for cattle grazing or for 
commercial/industrial purposes.  Only one target was able to be accessed in this area, an area 
used by a light industrial entity.  
d. Activities in Target XIV-Practice Bombing Target (Exhibit 1-1) consist of cattle grazing 
with barbed wire fences, cattle watering troughs, and other cattle-related appurtenances being the 
primary manmade features in this area of interest.  The northern portion of this site has similar 
land use, but there are a few currently-unoccupied residences for ranch hands present.  
e. The southern quarter of Range XIX-PFC and several of its machine gun targets (Exhibits 
1-1 and 2-1) lie on private land also used for cattle grazing with manmade features consisting of 
barbed wire fences, cattle watering troughs and other cattle-related appurtenances. 
f. To the south Target XV-Practice Bombing Target (Exhibit 1-1) lies mostly on land used 
for cattle grazing and has cattle-related manmade features as described above.  The northern 
portion of this site contains two manmade drainage ditches that trend east-west north of the 
street.  North of these ditches, the site consists of a sod farm.  Structures and appurtenances 
present in this portion of the site include barns and sheds, ditch culverts, fences, farm irrigation 
equipment, etc.   

2.2.3 Physical Characteristics 
a. Okeechobee County and much of the Site area is located in the central portion of the 
State, north of Lake Okeechobee (Exhibit 1-1).  The Site area is located on the Okeechobee Plain 
physiographic province of Florida.  The Okeechobee Plain is typified by dry prairie or grassland.  
The Okeechobee Plain was created during Pliocene and Pleistocene times as wide climatic 
swings deposited fluvial sediments as the Florida peninsula grew to the south.  The region is 
bounded by the Osceola Plain to the north and the Caloosahatchee Incline to the southwest.  The 
Okeechobee Plain is generally flat with little natural relief.  
2.2.3.1 Geology 
a. The Site is in the Floridan section of the Coastal Plain physiographic province and the 
Osceola Plain physiographic zone. This province consists of Tertiary and Quaternary sediments 
underlain by formations representative of Florida’s Cenozoic carbonate platform. The Osceola 
Plain is a marine terrace and is bounded on the west by the Lake Wales Ridge and on the east by 
lower lying marine scarps. The top of the limestone bedrock varies considerably over relatively 
short distances, tends to be very irregular, and was formed by acidic ground water dissolution of 
the limestone. These dissolution processes are also manifested at the Site by numerous caverns, 
sinkholes, pinnacles, solution pipes, and a high density of voids in the limestone. 
b. The Site encompasses a relatively large area that includes several different soil types 
consisting mostly of sands and fine sand mixtures.  The overburden soils in the area are all 
poorly drained and deep, extending to depths well over 7 ft. below ground surface (bgs). The 
soils at the site generally exhibit a high water table at about 10 to 20 inches (in.) bgs for most of 
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the year.  During longer dry periods the water table declines appreciably. In some areas the 
water table can be present at, near or above the ground surface most of the year which can create 
ponding in certain areas that may linger if soils are of sufficiently low permeability.  In the wet 
season many areas in the KPPSP remain inundated and impassable.  In areas where permeability 
is lower, the soils typically contain a higher proportion of fine-grained materials such as silts and 
clays with organic debris. 
c. The soils are generally considered to be highly corrosive for steel and much less 
corrosive for concrete, as reported by the 2008 SI and by the USDA’s Soil Survey of 
Okeechobee County, Florida (2003). Soil pH within the RI area has been measured as low as 3.6, 
which is considered to be highly acidic. High acidity, combined with high rainfall (more than 50 
inches per year) are expected to result in comparatively rapid corrosion of steel UXO at this site. 
Based upon results from SERDP Project ER-1226, the predicted time of failure for ¼ -inch metal 
casing at this site will be less than 75 years. 
2.2.3.2 Meteorology 
a. The climatic data at Avon Park, Florida for the period of 1931-1993 lists an average 
annual precipitation of 52.74 in., with about 59 percent of this amount falling from June through 
September. The climate in the Avon Park area is subtropical typified by short mild winters and 
long warm humid summers. Average annual temperature for the area is about 73 degrees 
Fahrenheit (oF).  
b. Severe weather has occurred in this Site area including several hurricanes. The Atlantic 
hurricane season occurs from the beginning of June through the end of November.  Hurricanes 
that have occurred in this area of Florida include the San Felipe-Okeechobee Hurricane in 1928, 
Hurricanes Charley, Frances and Jeanne in 2004, and Tropical Storm Ernesto in 2006. 
Hurricanes can be associated with extremely high amounts of precipitation in short periods of 
time and can result in large scale and rapid rises in the surface water and groundwater levels due 
to the porous nature of the aquifer.  
2.2.3.2.1 Hydrology and Hydrogeology 
a. According to the SI Report (Parsons, 2008) the subject FUDS includes three general 
surface water areas. The first area includes Lake Arbuckle and its surrounding areas including 
the Arbuckle Creek Fuze Disposal Area on Arbuckle Creek (Exhibit 1-1). All surface runoff 
drains into Lake Arbuckle and Arbuckle Creek. Other creeks that feed Lake Arbuckle include 
Livingston Creek which flows into the Lake from the northwest.  The control structure of Lake 
Arbuckle releases water into Arbuckle Creek. 
b. The second surface water area consists of Lake Kissimmee, a 34,948-acre lake that 
includes the Lake Kissimmee Water Bombing Target which is situated on the southeastern 
quarter of the lake (Parsons, 2008).  As previously mentioned, this site is not included in this 
FUDS project, as it would comprise its own FUDS property. 
c. The third surface water area, which is located between the Kissimmee River and 
Highway 441, covers a large portion of Okeechobee County (Parsons, 2008). This area includes 
all of the sites except the Arbuckle Creek Disposal Area (Exhibit 1-1). The Kissimmee River 
flows along the west boundary of this area. Wetlands are scattered throughout this portion of the 
Site. Surface drainage in most of this area is poorly developed and runoff primarily drains into 
numerous sinks, depressions, lakes and grassy prairies and towards the Kissimmee River.  
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During heavy precipitation, small intermittent streams flow to sinkholes where the runoff either 
percolates rapidly or accumulates in localized ponds to form small, intermittent lakes within the 
prairie.  During drier periods, these channels and lakes usually are not present. Additionally, 
portions of these areas are likely to be flooded by the Kissimmee River when water tops the 
river's banks. Livestock and agricultural operations within this portion of the Site use man-made 
canals for irrigation and drainage.  In general, the Site contains numerous surface water bodies 
including ponds, lakes and wetlands. 
d. The U.S. Fish and Wildlife Service (USFWS) has documented wetlands that exist within 
the project area.  The USFWS Wetlands Online Mapper 
http://107.20.228.18/Wetlands/WetlandsMapper.html, through the National Wetlands Inventory 
(NWI) (USFWS, 2011), was used to identify wetlands within the Former Avon Park Army 
Airfield areas. There are four main wetland types located within the Former Avon Park Army 
Airfield. The main types of wetlands onsite are; 

1. Freshwater Emergent, 
2. Freshwater Forested/Shrub, 
3. Lake, and 
4. Riverine. 

e. The two aquifer systems that are present within the FUDS include the Floridan aquifer 
and the surficial aquifer. The Floridan aquifer is unconfined at the Site since an overlying clay 
aquitard is not present in this area. The Floridan aquifer is the primary potable water aquifer 
which supplies most of the useable groundwater in the area. The potentiometric surface of the 
top of the aquifer is highly variable due to the highly heterogeneous nature of the limestones that 
form the upper surface of the aquifer. Therefore, the elevation of the top of the aquifer ranges 
from slightly below msl to more than 100 ft. above msl. Data from nearby water supply wells 
indicates that the top of the Floridan aquifer is at an elevation of about 25 ft. msl. The source of 
recharge for the Floridan aquifer is from direct contact with the surficial aquifer.  This recharge 
occurs through precipitation percolation through permeable sands and clays, surface exposure, 
and where there are lakes, sinks and rivers. 
f. The surficial aquifer is found where permeable sands overlie the limestones and 
dolomites of the Floridan aquifer (Parsons, 2008). The surficial aquifer is unconfined as it is 
exposed at the surface. Due to large variations in the thickness of the overlying sands, the 
thickness of the surficial aquifer is highly variable.  The thickness range of the surficial aquifer 
system is typically less than 50 ft. to as thick as 400 ft. (Parsons, 2008).  The thickness of the 
surficial aquifer generally increases towards the coastal areas. The surficial aquifer may directly 
overlie the Floridan aquifer, or they may be separated by clays or other relatively impermeable 
deposits. The source of recharge to the surficial aquifer is almost entirely from precipitation, 
except in those areas where it is hydraulically connected to the Floridan aquifer.  This is likely 
the conditions that are present at the Former Avon Park Army Airfield.  Discharge from the 
surficial aquifer may be by downward percolation into the Floridan aquifer, seepage into 
streams, lakes, sinkholes, and pumpage from wells. 
2.2.3.3 Wildlife 
a. The state of Florida supports 113 federally-listed Threatened and Endangered (T&E) 
species consisting of 56 animals and 57 plants.  A number of federally listed plant and wildlife 
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species are expected to be potentially found within the Former Avon Park Army Airfield.  These 
species and their current federal status include the following: 

1.		 Florida panther (Puma concolor coryi): Endangered 
2.		 Florida Grasshopper Sparrow (FGSP) (Ammodramus savannarum floridanus): 


Endangered
	

3.		 Audubon's Crested Caracara (Polyborus plancus audubonii): Threatened 
4.		 Everglade Snail Kite (Rostrhamus sociabilis plumbeus): Endangered 
5.		 Florida scrub-jay (Aphelocoma coerulescens): Threatened 
6.		 Wood stork (Mycteria Americana): Endangered 
7.		 Bald eagle (Haliaeetus leucocephalus): De-listed, however, it remains federally protected 

under the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act 
8.		 Eastern indigo snake (Drymarchon corais couperi): Threatened 
9.		 Sand skink (Neoseps reynoldsi): Threatened 
10. Bluetail Mole skink (Eumeces egregious lividus): Threatened 

b. The Florida Grasshopper Sparrow is known to inhabit the KPPSP with a nesting season 
of May through August.  Several areas within KPPSP have been designated as critical Florida 
Grasshopper Sparrow habitat (or "Core Habitat") by the KPPSP and the USFWS.  
2.2.3.4 Cultural Resources 
a. There are known historical/archeological/cultural sites within the KPPSP.  Since it was 
possible that these sites could be encountered during RI field activities, planning took into 
account that there is a higher likelihood of historical, archeological, and cultural resources near 
water, particularly near the Kissimmee River.  Prior to the initiation of fieldwork, all field 
personnel received on-site cultural resources sensitivity training from U.S. Army Corps of 
Engineers (USACE) Jacksonville District cultural resources personnel.  
2.2.3.5 Land Use 
a. The Arbuckle Creek Fuze Disposal Area is located in Arbuckle Creek about two miles 
south of the south end of Lake Arbuckle (Exhibit 1-1). The bridge is no longer present, but was a 
former second entrance to the former World War II (WWII)-era Avon Park Army Airfield (now 
the APAFR) located about two miles south of the main Highway 64 APAFR entrance bridge. 
b. Lake Arbuckle drains into Arbuckle Creek which then flows to the south. Lake Arbuckle 
and Arbuckle Creek are used recreationally primarily for boating and fishing. The bridge where 
the fuzes were discarded was reportedly a popular fishing location until the bridge reportedly 
burned down in the 1970s.  The area immediately adjacent to the site to the east (Exhibit 2-2) 
includes land still actively used by the APAFR and the Avon Park Correctional Institution, and 
undeveloped, forested land managed by Florida Fish and Wildlife Commission (FWC) as the 
Arbuckle Wildlife Management Area.  The west bank of Arbuckle Creek contains privately-
owned land used for agriculture and cattle grazing.  A single residence is located immediately 
adjacent to the creek southwest of the former bridge location. 
c. The remaining ten sites are east of the Kissimmee River (Exhibit 1-1) on publically and 
privately owned land used for homes, farms and recreation.  The KPPSP occupies approximately 
the northern half of the FUDS.  The park, managed by the State of Florida, comprises about 
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54,000 acres, of which 6,000 acres are used for cattle grazing. The park has a prescribed burning 
program to maintain the fire-adapted dry grass prairie ecosystem. The park's goal is to complete 
burning of all areas of the park over a one to three year rotation cycle.  The park tends to 
complete more burning efforts during the growing season, but does also conduct some winter 
burning.  During burns, average areas burned are 1,200 to 1,300 acres, but can range from 500 to 
5,000 acres.  No Munitions and Explosives of Concern (MEC) finds or incidents have been 
reported from burning operations. Surface Munitions Debris (MD) is much more visible in 
Munitions Response Sites (MRSs) after burns, but inspections for MD after burns have not taken 
place within the park to date.  The park is used for numerous outdoor recreational activities 
including bird watching, hiking, biking, horseback riding, and camping. The site contains habitat 
suitable to support numerous federally-protected species.  

1.		 Arbuckle Creek Fuze Disposal Area – Cattle grazing, agriculture, and a residence on the 
west side of Arbuckle Creek, and the active APAFR on the east bank of Arbuckle Creek.   

2.		 North Restricted Use Area – KPPSP 
3.		 Central Restricted Use Area – KPPSP in the northern ¾ of the site, and cattle grazing in 

the southern ¼ of the site.   
4.		 Target XI-Land Skip Bombing Target, – KPPSP 
5.		 Target XII-BGR – KPPSP 
6.		 Range XII–PFC – Residential, light commercial and cattle grazing.  
7.		 Target XIII-Practice Bombing Target – KPPSP 
8.		 Target XIV–Practice Bombing Target – Cattle grazing.  
9.		 Range XIX–PFC – Cattle grazing in the southern portion of the site, and KPPSP in the 

northern portion of the site.  
10. Target XV-Practice Bombing Target – Cattle grazing in the southern ¼ of the site and 

sod farming in the northern ¾ of the site.  
11. Area Bombing Target – KPPSP 

d. A summary of the current and expected land uses for the various sites is provided on 
Table 2-1.  The land uses of the sites are not expected to change in the foreseeable future.  
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T ABLE2-1 CURRENT AND P ROPOSED FurURE L AND USE FOR FORMER A VON P ARK ARMY 
AIRFIELD SITES 

Proposed 
Munitions Response Future Land 

Site Current Land Use Use 
Residence located immediately southwest of fo1mer 

Arbuckle Creek Fuze bridge. Remaining lands on west bank used for cattle Same as CUITent 
Disposal Area grazing. East bank is part of active AP AFR. Creek land uses. 

used heavily for recreation (boating and fishing). 
North Restricted Use Undeveloped, smface recreational. In KPPSP. Same as CUITent 
Area land use. 
Central Restricted Use Undeveloped, smface recreational in no1them % of site Same as CUITent 
Area in KPPSP, cattle grazing in south em 14 of site. land use. 
Target XI - Land Skip Undeveloped, smface recreational. InKPPSP. 

Same as CUITent 
Bombing Target land use. 
Target XII - Combination Undeveloped, smface recreational. InKPPSP. Inside Same as CUITent 
Bombing and Gunne1y the Florida Grasshopper SpaiTow core habitat area. land use. Range 
Target XIII - Practice Undeveloped, smface recreational. In KPPSP. In the Same as CUITent 
Bombing Target park's cattle lease area. land use. 
Target XIV - Practice 

Cattle grazing. 
Same as CUITent 

Bombing Target land use. 
Target XV - Practice Cattle grazing and a hunting prese1ve south of NW 288th Same as CUITent 
Bombing Target St., a sod farm north of NW 288th St. land uses. 

Area Bombing Target 
Undeveloped, smface recreational. In KPPSP. Inside Same as CUITent 
the Florida Grasshopper SpaiTow core habitat area. land use. 

Range XII - Position 
Residential, light commercial, cattle grazing, an d 

Filing Comse surface recreational in n01i hem po1iion of site in Same as CUITent 
KPPSP. 

Range XIX - Position Residential, cattle grazing, and surface recreational 
Same as CUITent 

Filing Comse in northern po1iion of site in KPPSP. 

2.2.4 Potential Human and Ecological Receptors 

2.2.4.1 Human Receptors 

a. Potential human receptors for the various sites were defined based on cmTent an d 
potential future uses of each site. Each potential receptor exposure pathway was then evaluated 
considering site-specific conditions to determine if the pathway could be present at the site. The 
area demography an d land-use characteristics were taken into consideration when the receptors 
and exposure pathways were developed. If a pathway potentially could be complete between the 
source of contamination an d a human receptor, it was retained. 

b. The vai·ious human receptors detennined for each respective site ai·e as follows. 

1. N o1ih and Central Restricted Use Areas, Tai·get XI-Lan d Skip Bombing Tai·get, Target 
XII-BGR, Tai·get XIII-Practice Bombing Target, Range XIX-PFC, Target :XV-Practice 
Bombing Tai·get, and the Area Bombing Tai·get - Commercial or industrial workers, 
visitors, an d recreational users. 
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2.		 Arbuckle Creek Fuze Disposal Area, Range XII-PFC, and Target XIV-Practice Bombing 

Target – Residential, commercial or industrial workers, visitors, and recreational users.  
2.2.4.2 Ecological Receptors 
a. A wide variety of terrestrial and semi-aquatic wildlife species are known or suspected to 
occur in the Avon Park area. Mammal species likely to live in the area include several species of 
mice, the spotted skunk, cottontail rabbit, and white-tailed deer.  Several threatened and 
endangered species may also be present in the vicinity of Avon Park. Numerous other species of 
birds, reptiles and amphibians are known or expected to exist in the area. 
b. The receptors of concern include aquatic and semi-aquatic organisms that either live in 
the ponds, lakes or creeks, or use these water bodies for habitat or food. Terrestrial organisms are 
also receptors of concern because they may potentially come into direct contact with 
contaminants in soil or may be indirectly exposed through food-chain uptake. For this 
assessment, ecological receptors also include aquatic animals (non-specific fish, amphibian 
larvae, and aquatic invertebrates) if contaminants migrate to water bodies.  

2.3 HISTORICAL INFORMATION 

a. Avon Park Army Airfield was established in February 1942 with units from MacDill 
Field moving to 111,000 acres of recently acquired land located approximately 10 miles east of 
Avon Park, Florida (Parsons, 2008).  It opened officially in March 1942 and was described at 
one time as the largest bombing range in the world.  Additional land was acquired which 
increased the land area to 218,224 acres (approximately 353 square miles), a total area that 
spanned three Florida counties: Okeechobee, Highlands, and Polk.  During WWII the site was 
used primarily for training B-17 and B-26 aircraft crews for air-to-ground bombing. 
Improvements to the site included storm drainage, water and electrical systems, sewer, runways, 
roadways, bridges, towers, fencing and over 500 buildings (Parsons, 2008). The Site was 
transferred to the Air Force in 1949 and was known as Avon Park Air Force Base followed by 
the Site being renamed in 1956 to the Avon Park Air Force Range (APAFR). The USAF still 
owns and operates approximately 106,000 acres of the original site to the west of the Kissimmee 
River as the APAFR.  These active range properties are not FUDS-eligible. The remaining 
112,771.6 acres were reported excess and leases to the various portions of the Site were 
terminated between 1946 and 1983.  
b. A Certificate of Dedudding (September 22, 1958) was issued for the Former Avon Park 
Army Airfield.  However, a large amount of surface water limited the areas that could be 
inspected.  The report stated:  "That portion of the above described land which is solid or firm 
earth has been given a careful visual search and has been cleared of all dangerous and/or 
explosive materials reasonably possible to detect." Therefore, it can be surmised that large 
portions of the subject FUDS were not cleared.  
c. There are two reported incidences involving deaths of civilians related to the Former 
Avon Park Army Airfield (Parsons, 2008). Both incidents occurred while the Site was in 
caretaker status (inactive, but not closed) and were related to improper fuze disposal  at the 
Arbuckle Creek Fuze Disposal Area. Reportedly, during 1945, approximately 200 live bomb 
fuzes in the original packaging were dumped into Arbuckle Creek off of the former bridge on 
East Arbuckle Road. The following year, a severe drought lowered the creek level, and two 
fishermen found and removed fuzes from the creek. On May 25, 1946, a 3-year old boy was 
killed while playing with a fuze found in Arbuckle Creek, and on November 9, 1946, another 
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child was killed and several others injured while playing with a fuze. As a result of these 
incidents, a clearance was conducted covering a "large portion of the eastern part of this facility" 
in 1949 (Parsons, 2008). It was reported that the creek was dredged by local law enforcement 
and APAFR personnel for fuzes with reportedly most   discarded fuzes were accounted for.  No 
other reports of incidents have been noted (Parsons, 2008).  

2.3.1 Previous Investigations 
a. Descriptions of the previous investigations completed at the FUDS are presented below.  
2.3.1.1 1992 Inventory Project Report (INPR) 
a. An Inventory Project Report (INPR) was completed in December 1992 (USACE, 1992). 
The site visit included an aerial visual survey of the land east of the Kissimmee River and 
walking the area around Arbuckle Creek. The team did not see any munitions or MD. 
b. A Findings and Determination of Eligibility (FDE), dated December 24, 1992, concluded 
that the Avon Park Army Airfield Site was formerly used by the Department of Defense (DoD) 
and 112,771.6 acres of the Site were eligible for Defense Environmental Restoration Program 
(DERP) - FUDS. 
2.3.1.2 1996 Archives Search Report (ASR) 
a. The Archives Search Report (ASR) (USACE, 1996) was completed in 1996. The ASR 
was prepared after reviewing available records, interviews, site inspection, analysis and reports 
that documented the history of the site. The ASR is the source of most of the historical 
information pertaining to site operations and identifies the key areas of focus for the SI.  
b. A site visit was conducted between January 10 through 12, 1996. The site visit included 
on-ground and aerial visual surveys. No MEC was identified at the areas of interest during the 
1996 ASR site visit. Various items of MD were observed at the Target XI-Land Skip Bombing 
Target (M38A2 100 pound [lb.] practice bomb debris was stacked at edge of target area) and the 
Area Bombing Target (M38A2 100 lb. practice bomb debris pile near target center). The only 
target features viewed by the ASR team were those at the Area Bombing Target (target outline). 
Possible cratering was observed at all sites, but localized sinkholes resemble craters and may be 
misinterpreted when reviewing aerial photos. There are anecdotal reports of MD, from bombs 
and flares, found at the Site during post-DoD activities. The ASR team found a 1942 newspaper 
article stating "bombs ranging in size from 15 lb. practice bombs to 2,000 lb. demolition bombs" 
were to be used on the range. The ASR concluded that while no MEC were observed directly, 
MD observations, historical reports of fatalities, and other indirect evidence (historical records, 
aerial photos, interviews, and cratering) supported a possibility that conventional ordnance or 
explosive waste remained at the Former Avon Park Army Airfield. The ASR recommended that 
any development activities have Unexploded Ordnance (UXO) standby/avoidance in the areas of 
the bombing targets, and UXO clearance is necessary if large areas of disturbance are necessary.  
2.3.1.3 1999 Removal Action 
a. A live 250-lb. bomb (Bomb, 250 lb., GP, AN-M57) was located within the far western 
portion of Range XIX-PFC, within the KPPSP in 1999; the item was determined to be "live not a 
practice round" and was detonated in place by Moody and MacDill Air Force Base Explosive 
Ordnance Disposal (EOD) personnel.  It was determined that this bomb was a result of an 
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“overshoot” from more current active APAFR bombing practice to the west of the Kissimmee 
River, and was not from WWII-era activities. 
2.3.1.4 2004 Archives Search Report Supplement 
a. The ASR Supplement (USACE, 2004a) was prepared in 2004. This ASR Supplement 
identified twelve areas of interest (11 ranges and one disposal area) and assigned a Risk 
Assessment Code (RAC) score to each of the sites. The ASR Supplement states that the only 
known munitions used on the range property were 100 lb. practice bombs, small arms 
ammunition and flares; however, it also concluded that previous investigations and MD and 
MEC findings confirmed additional munitions were used at this range. 
2.3.1.5 2008 Site Inspection (SI) 
a. The objective of the SI was to determine if the Former Avon Park Army Airfield 
warranted further investigation under the CERCLA Act of 1980. 
b. The SI noted that there are 12 areas of interest (within three noncontiguous areas) 
covering a total acreage of 60,342 acres.  The SI was performed to confirm site locations and to 
evaluate the evidence for the presence of MEC and MD at the Site. To accomplish this objective, 
qualitative reconnaissance (QR) and Munitions Constituents (MC) sampling were performed 
within 11 of the 12 areas of interest. The Lake Kissimmee Water Bombing Target was not 
evaluated during the field visit, as decided by the Technical Project Planning (TPP) Team. This 
target occurs entirely within the approximately 38,000-acre Lake Kissimmee, and it was decided 
that the area within this site has likely been subject to silt and sediment removal actions. The area 
around the structure located down gradient of the site has also been subject to silt and sediment 
removal actions and dredged during construction. As noted previously, the Lake Kissimmee 
Water Bombing target is not part of this FUDS RI/FS project for the above-stated reasons, and 
the fact that it will have to be designated as a separate FUDS property.  
c. The SI field effort was conducted from May 5th to May 10th and May 12th, 2008. The SI 
field effort included approximately 42 linear miles of walked QR and the collection of MC 
samples (Exhibit 2-3). Sampling results from the SI are contained in Appendix B of this RI 
report. 
d. Observations along the QR transects were made, and observation points are noted on 
Exhibit 2-3.  Exhibit 2-3 also shows the location and identification of MD finds. 
e. Seventeen surface soil samples (and associated quality assurance/quality control 
[QA/QC] samples) were collected from the remaining ten sites (Target XI-Land Skip Bombing 
Target through the Area Bombing Target, and the North and Central Restricted Use Areas) 
located east of the Kissimmee River (Exhibit 2-4). Three additional surface soil samples were 
collected in areas not expected to be impacted by past DoD use of the Site to evaluate ambient 
conditions. All samples were analyzed for explosives compounds and metals, except for the 
three ambient samples which were analyzed for metals only.  The seventeen surface soil sample 
locations at the sites were selected to represent areas with the highest likelihood for the presence 
of MEC or MC contamination, such as target centers or areas displaying MD. The remaining 
three surface soil sample locations (APR-RL-SS-06-17 through APR-RL-SS-06-19) were 
selected to represent areas with the lowest likelihood for the presence of MEC or MC 
contamination to estimate ambient metals concentrations on-site. Based on the surface 
water/groundwater interconnection at the FUDS and the large areal dimensions of the range (> 
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100,000 total acres), the TPP Team concurred (December 4, 2007 TPP Team Meeting) with the 
limited biased sample collection approach focusing on the surface soils in target areas of the ten 
sites located east of the Kissimmee River. Based on site use and the presence of wetlands, 
surface water, and groundwater, the TPP Team agreed to defer the sediment, surface water, and 
groundwater evaluation at the Site during the anticipated follow-on RI/FS.  Sampling results 
taken from the SI (Parsons, 2008) are contained in Appendix B of this RI report. These tables in 
Appendix B also include QC sample results (i.e., duplicates as noted on the results tables). 
f. During the 2008 site visit, no MEC items were found. Several MD items were identified.  
A .50- caliber casing and M38A2 100 lb. practice bomb debris was found within the Target XI -
Land Skip Bombing Target. M38A2 100 lb. practice bomb debris was found within the Target 
XIII - Practice Bombing Target. Also at target center of this site, the team noted a circular 
mound approximately 50 ft. in circumference, covered in thick vegetation and containing 
practice bomb debris.  A small amount of AN-M50 4 lb. incendiary bomb MD was found within 
the Range XIX - Position Firing Course.  M38A2 100 lb. practice bomb debris was found within 
the Area Bombing Target.  Approximately 200 .50-caliber casings and one .50- caliber projectile 
was found within the Central Restricted Use Area. 
g. Although a completed pathway for surface water and sediment was identified for the 
Arbuckle Creek Fuze Disposal Area, it was determined that this site does not represent a 
potential risk to human receptors with regard to MC. The risk to ecological receptors exposed to 
surface water within this site could not be ruled out as the maximum detection of lead slightly 
exceeded the ecological screening value (ESV).  A location about two miles upstream of the East 
Arbuckle Road bridge location was sampled during the SI.  There are no surface water 
background data for comparison, although the previously collected samples can be considered 
background. Due to natural and anthropogenic-influenced surface water flow since site closure, it 
was stated that the MC source (potentially remaining MEC/MD) is likely located further 
downstream than the original disposal location. Further evaluation of sediment and surface water 
was determined to be warranted during the RI/FS. 
h. Completed soil exposure pathways were identified within several of the sites east of the 
Kissimmee River. However, as the maximum detected concentrations of MC metals did not 
exceed human health screening values or ESVs, it was stated that these sites do not represent an 
increased risk to human receptors or ecological receptors exposed to surface soil. Based on the 
extensive presence of wetlands, the surface water/groundwater interconnection, and the large 
areal dimensions of the range (>100,000 total acres), the TPP Team concurred with the limited 
biased sample collection approach focusing on the surface soils in target areas of the ten sites 
located east of the Kissimmee River. The TPP Team agreed to defer the sediment, surface water, 
and groundwater evaluation at the site during the anticipated follow-on RI/FS as collection of 
sufficient surface water, sediment, and groundwater samples to further assess the condition of 
waters on the site is better evaluated under a more in-depth investigation. The conclusion was 
that further evaluation of groundwater, surface water, and sediment may be warranted. 
i. Based on the May 2008 SI field effort, the analysis results, and the historical record 
review, the twelve sites associated with the Former Avon Park Army Airfield were 
recommended for an RI/FS, and that munitions removal actions were not warranted at that time.  
Further evaluation of the surface soil in ten of the twelve sites was not recommended.  It was 
concluded that further evaluation of the surface water, sediment, and groundwater in several 
areas of interest may be warranted. The SI recommendations were based on the following:  MD 
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and MEC had been found at the Site since DoD closure and there was a potential for additional 
items to be present at the site. Based on the qualitative MEC risk evaluation, there was a 
possibility that human receptors might come into contact with explosively hazardous MEC at the 
sites associated with the Former Avon Park Army Airfield; therefore, there was the potential for 
an explosive safety risk at these sites. 
j. No explosives were detected in any of the soil, sediment, surface water, or groundwater 
samples collected at the Site. Direct release of MC to surface water and sediment was deemed 
possible. Surface water and sediment sampling was deferred to the RI/FS. It was also determined 
that leaching and surface water recharge to the groundwater may occur and the presence of 
registered wells within three sites provided a possible exposure route.  
k. Complete surface soil pathways were identified within several sites, though the maximum 
detected concentrations of MC metals did not exceed the human health screening levels or ESVs. 
Complete surface water and sediment exposure pathways were identified within the Arbuckle 
Creek Fuze Disposal Area, although as previously stated a location about two miles upstream of 
the East Arbuckle Road bridge location was sampled during the SI. Only lead in surface water 
exceeded the ESV. Though this exceedance was slight, increased risk to ecological receptors 
exposed to surface water at this site could not be ruled out at that time. 
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3.0 PROJECT REMEDIAL RESPONSE OBJECTIVES 
a. This RI is being conducted in accordance with the objectives and goals established by the 
project delivery team (PDT) during the TPP meetings as summarized in the Final TPP 
Memoranda provided in Appendix L.  The primary objective for the RI at the Former Avon Park 
Army Airfield is to determine the nature and extent of MEC and MC and to perform ecological 
and human health risk assessments (HHRA) for the purpose of developing and evaluating 
effective remedial alternatives. 
b. The individual sites at the FUDS were evaluated for current and potential land use 
through the TPP process to determine the best characterization process as documented in the TPP 
memoranda contained in Appendix L.  However, during the RI fieldwork several changes to the 
approaches at many of the sites were required to account for field conditions.  A summary of 
these changes is as follows: 

1.		 Arbuckle Creek Fuze Disposal Area – The location of the former bridge on East 
Arbuckle Road was confirmed.  Additionally, a G-882 Marine Magnetometer and Real-
Time Kinematic (RTK) Global Positioning System (GPS) was planned to be used to 
perform digital geophysical mapping (DGM).  Due to site conditions and a heavy tree 
canopy which would have hindered GPS use, a G-858 magnetometer and Trimble 
GeoXH was used instead.  These changes were requested in Field Change Request (FCR) 
No. 1 which is contained in Appendix J.  

2.		 Target XII-Combination Bombing and Gunnery Range, and Area Bombing Target – Due 
to these two sites lying entirely within core habitat areas for the endangered Florida 
Grasshopper Sparrow, the USFWS and the KPPSP would not allow the helicopter 
magnetometer to fly over these areas.  Therefore, the planned Helimag surveys over these 
sites were replaced with ground based electromagnetic (EM) surveys on the same 100 
meter (m) transect spacing.  Completion of the EM transects required brush cutting of the 
transects prior to completion of the EM surveys.  

3.		 North Restricted Use Area and Central Restricted Use Area – The southeast portion of 
the Northern Restricted Use Area and the northern portion of the Central Restricted Use 
Area also lie within the Florida Grasshopper Sparrow core habitat areas.  Therefore, these 
portions of the sites also had the Helimag surveys replaced with ground based EM 
surveys similar to the sites described in item 2 above. 

4.		 Target XIII-Practice Bombing Target, and Target XV-Practice bombing Target – MD 
from M38A2 100 lb. practice bombs, consisting largely of crushed and deformed bomb 
casings, was identified at depths greater than the apparent depth to groundwater in many 
cases (typically 3 to 4 ft. bgs).  During intrusive operations excavation and recovery of 
MD below the water table was a safety concern due to the inability to visually observe 
the MD below the muddy water entering the excavations.  Through FCR No. 3 
(Appendix J), the MEC intrusive procedures were changed to only remove MD from the 
excavations that was above the apparent water table or otherwise able to be observed 
visually.  

c. Several different approaches were used to define the nature and extent of MEC at the 
sites including the following.  
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d. Digital Methodologies 

1. Helicopter-mounted (Helimag) surveys 
2. DGM using EM equipment  (transects and grids) 
3. Aquatic boat-mounted magnetometer surveys (Arbuckle Creek Fuze Disposal Area only) 

e. Analog Methodologies 
1. Analog Instrument-assisted Reconnaissance (AIR) 
2. Analog instrument-assisted intrusive investigation (Mag-and Dig) 
3. Intrusive investigation of selected DGM targets 

f. Based on findings from the MEC investigation, discrete soil samples were collected from 
areas of high and medium MD density in several of the sites (Target XI-Land Skip Bombing 
Target, Target XII-BGR, Target XIII-Practice Bombing Target, and Target XV-Practice 
Bombing Target).  Collocated surface water and sediment samples were also collected from sites 
that had standing water features present including Target XI-Land Skip Bombing Target, Target 
XII-BGR, Target XIII-Practice Bombing Target, and Target XV-Practice Bombing Target and 
from Arbuckle Creek at locations upstream and downstream of the former bridge location on 
East Arbuckle Road.  Soil, surface water and sediment samples were submitted to the analytical 
laboratory for explosives compounds and select metals analysis.  
g. At machine gun targets that were accessible in the two PFCs, field screening for lead was 
performed using a handheld x-ray fluorescence (XRF) device.  Ten percent of the XRF samples 
were submitted to the analytical laboratory for confirmatory lead analysis. Analytical results at 
all sites were used to characterize the nature and extent of MC contamination. 

3.1 CONCEPTUAL SITE MODEL (CSM) AND PROJECT APPROACH 

a. A preliminary Conceptual Site Model (CSM) describing each site, sources of MEC and 
MC, previous investigations, receptors, and potential source-receptor interaction was developed 
and presented in tabular form in the Final RI Work Plans (ZAPATA, 2012).  Conceptual Site 
Exposure Models (CSEMs) for MEC and MC, developed along with the preliminary CSM were 
also included in the Final RI Work Plans.  The CSM and CSEMs (MEC and MC) have been 
revised to include RI field activities results and refined potential source-receptor interactions (see 
Table 3-1 thorough Table 3-3).  

3.1.1 MEC/MC Release Profiles 
a. The Former Avon Park Army Airfield was used for a variety of training exercises at 
several distinct sites over a large geographic area, including one disposal area (Arbuckle Creek 
Fuze Disposal Area).  Based on findings reported in historic documents, munitions used ranged 
from small arms, signal devices and flares, 4 lb. incendiary bombs, and 100 lb. to 250 lb. practice 
bombs.  Due to the find in 1999 of a 250 lb. general purpose bomb in the western portion of 
Range XIX-PFC, it was also surmised that larger high explosive munitions could be present.   
The results of the RI strongly suggest that the munitions used at Target XI-Land Skip Bombing 
Target, Target XII-BGR, Target XIII-Practice Bombing Target, Target XV-Practice Bombing 
Target, and the Area Bombing Target were almost exclusively M38A2 100 lb. practice bombs 
(with the only exception being a minor amount of MD from M50 series 4 lb. incendiary bombs at 
the Area Bombing Target) and that there is no documented munitions use at Target XIV-
Practice Bombing Target and the North and Central Restricted Use Areas.  However, the finding 
of an AN-M103 and AN-M101A2 bomb fuze near the former bridge at the Arbuckle Creek Fuze 
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Disposal Area corroborates the reported dumping of 200 of these devices off the bridge into 
Arbuckle Creek in 1945.  Additionally, at the two PFCs, neither MEC nor MD were observed 
while conducting the sampling of the subject machine gun targets.  
b. Explosives and select metals are associated with munitions use.  Considering the findings 
of the RI at Target XI-Land Skip Bombing Target, Target XII-BGR, Target XIII-Practice 
Bombing Target, Target XV-Practice Bombing Target, and the Area Bombing Target where only 
MD from M38A2 100 lb. practice bombs and M50 incendiary bombs (Area Bombing Target) 
were found, there is a potential for MC to coexist with MEC since these munitions contain a 
black powder spotting charge and the incendiary bombs contain other energetic materials.  
However, none of the M38A2 and M50 MD recovered and inspected contained intact spotting 
charges or other energetic materials.  MC in the form of metals that could coexist with the 
M38A2 100 lb. practice bomb is limited to only iron and possibly very minor amounts antimony 
and lead from the potential use of antimony sulfide and lead styphnate in the black powder 
spotting charges.  Selected metals could persist in the environment over time.  However, those 
metals are usually associated with areas of heavy small arms use (e.g., a small arms berm) rather 
than an impact area for larger munitions.  MC in the form of explosives that could coexist with 
the M38A2 100 lb. practice bomb is limited to only pentaerithrytol tetranitrate (PETN) as a 
minor component of the spotting charges.  However, explosives generally degrade when exposed 
to the environment over time, which is likely the case at the site given the subtropical 
environment present in this geographic region.  Additionally, the amounts of lead, antimony, and 
PETN that would be expected to be present in the spotting charges would be very small to 
negligible.  The dispersal of these substances upon functioning of the munition would make 
finding these constituents essentially impossible except under conditions of very concentrated 
use. 
c. For the AN-M101A2 and AN-M103 bomb fuzes that are the Discarded Military 
Munitions (DMM) items of concern at the Arbuckle Creek Fuze Disposal Area, the explosives 
MC of concern include black powder, primer mixtures, trinitrotoluene (TNT), and tetryl.  Metals 
MC of concern are barium, iron, and lead.  However, barium and lead would be present only in 
trace amounts in the primers of these munitions and would not be expected to be present in high 
enough concentrations to warrant human or ecological concerns.  
d. A summary of potential MC for the DMM or MD items found during the RI is provided 
on Table 3-4.  

3.1.2 Human and Ecological Risk Exposure Profiles 
a. A majority of the FUDS sites are now occupied by the KPPSP including the entire areas 
of the North Restricted Use Area, Target XI-Land Skip Bombing Target, Target XII-BGR, 
Target XIII-Practice Bombing Target, and the Area Bombing Target.  Portions of the two PFCs, 
and the Central Restricted Use Area also lie within the boundaries of KPPSP (Exhibit 1-1).  
Access to the sites within KPPSP is somewhat restricted by the remoteness of several of the 
sites, although hiking and horseback riding trails do traverse some of the sites.  Access to the 
Target XIII-Practice Bombing Target in KPPSP is restricted by fences and locked gates.  
However, no MEC or MD was found at the North and Central Restricted Use Areas (except for a 
very small amount of M38A2 100 lb. practice bomb and M50 series incendiary bomb MD found 
in the North Restricted Use Area that is attributed to the adjacent Area Bombing Target).  No 
MEC or MD was found at Target XIV-Practice Bombing Target during the RI, and only MD 
from M38A2 100 lb. practice bombs, and a small amount of M50 incendiary bomb MD at the 
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Area Bombing Target, was found at the remaining sites.  Therefore, due to restricted access and 
the remote nature of the FUDS, areas of high MD density present a low risk of direct contact 
exposure to human receptors in all sites except for the North and Central Restricted Use Areas 
and Target XIV-Practice Bombing Target.  
b. Targets XIV and XV (Practice Bombing Targets) lie entirely on privately-owned lands 
that are used for agricultural purposes including cattle grazing and sod farming.  The southern 
portion of Target XV is also used as a hunting preserve.  Access to these sites is somewhat 
restricted by the presence of fences.  The northern portion of Target XIV contains some 
occasionally occupied residences for ranch workers.  However, MEC was not found in either of 
these sites, no MD was found in Target XIV, and only MD from M38A2 100 lb. practice bombs 
was found at Target XV during the RI.  Therefore, in areas of high MD density in Target XV, 
there is a low risk of direct contact exposure to human receptors.  There is no risk of exposure in 
Target XIV. 
c. Portions of the two PFCs, and the Central Restricted Use Area lie south of the KPPSP on 
lands used primarily for cattle grazing, and in certain areas residential use (Range XII-PFC).  
Access to some of this privately-owned property is restricted by fencing.  Much of the land is 
accessible to residents, workers, and recreational users.  However, no MEC or MD was found in 
these sites during the RI.  Since neither MEC nor MD was observed at these sites during the RI, 
there is no exposure risk. 
d. The Arbuckle Creek Fuze Disposal Area is occupied by the USAF on the eastern bank of 
Arbuckle Creek, and private landowners on the western bank.  Arbuckle Creek falls within the 
operational authority of the South Florida Water Management District (SFWMD) ,which 
periodically monitors stream flow and collects surface water samples, which may result in 
exposure to field personnel.    There is some restriction to access to the eastern bank of the creek 
by fences and security present on these DoD lands.  Some fences also are present on the western 
bank, but there is a residence located immediately southwest of the former bridge location and a 
public boat ramp located on East Arbuckle Road (Exhibit 2-2).  Since MEC was observed at this 
site during the RI, there is an exposure risk to human receptors. 
e. Similar to human receptors, ecological receptors have access to the Former Avon Park 
Army Airfield.  On privately-owned property, farm and domestic animals could be at risk of 
direct contact exposure to MC.  Within the KPPSP, animals are less restricted by human 
boundaries (e.g., fencing, etc.) and have access to localized areas with potentially-elevated MC 
concentrations and thus, may also be at risk of exposure to MC. 

3.1.3 Risk Characterization 
3.1.3.1 MEC Risk Characterization 
a. The risk of exposure by direct contact of human receptors to potential MEC exists at 
several sites within the FUDS, and at varying levels of risk.  One site contained confirmed DMM 
(Arbuckle Creek Fuze Disposal Area), and five sites contained low (Target XI) to high (Targets 
XIII and Area Bombing target) concentrations of scrap (MD) related to M38A2 100 lb. practice 
bombs, that are accessible to humans; those include the following: 

1.		 Target XI, Land Skip Bombing Target - a relatively small amount of MD related to 
M38A2 100 lb. practice bombs was observed on the surface and shallow subsurface; 
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2.		 Target XII, BGR - a moderate amount of MD related to M38A2 100 lb. practice bombs 

and fuze (spotting charge) parts, and a small amount of .50 caliber projectiles, was 
observed mainly on the surface, and partly in the shallow subsurface; 

3.		 Target XIII, Practice Bombing Target - a large amount of MD related to M38A2 100 lb. 
practice bombs was observed on the surface and in the subsurface. Surface debris at 
Target XIII was the result of the land being farmed for many years, with MD being piled 
up by the landowner as it was encountered. The piles were covered with thick and tangled 
vegetation, and the soil beneath them was not accessible for sampling. 

4.		 Target XV, Practice Bombing Target - a large amount of MD related to M38A2 100 lb. 
practice bombs was observed in the subsurface only; and 

5.		 Area Bombing Target - a large amount of MD related to M38A2 100 lb. practice bombs, 
M50 series 4 lb. incendiary bombs, fuze parts, and .50 caliber projectiles was observed on 
the surface and in the subsurface. 

b. Negligible to no potential for exposure to MEC is anticipated for Target XIV and the 
North and Central Restricted Use Areas as neither MEC nor MD was observed at these sites 
(except for a very small amount of surficial MD observed in the southeast corner of the North 
Restricted Use Area which is considered to be an isolated occurrence attributable to the nearby 
Area Bombing Target and not evidence of munitions use at the North Restricted Use Area). 
c. Negligible to no potential for exposure to MEC is anticipated for the two PFCs (Ranges 
XII and XIV) since historical evidence strongly suggests the ranges were used only for aerial 
machine gun practice firing, and neither MEC nor MD were observed at either site. 
d. Therefore, the potential MEC risk at the respective sites is summarized as follows: 

	 Arbuckle Creek Fuze Disposal Area – Confirmed MEC in the form of DMM (bomb 
fuzes) was found in the western creek bank (at a depth of about 1.5 ft.) during the RI.  
There is a potential exposure risk to nearby residents (surface and subsurface), 
recreational users (surface), active APAFR workers (surface and subsurface), SFWMD 
workers (surface and subsurface), and construction workers (surface and subsurface).  

	 Targets XI, XII, XIII, and XV, and the Area Bombing Target – A large amount of scrap 
(MD) related almost exclusively to M38A2 100 lb. practice bombs was found on the 
surface and/or the subsurface (at depths exceeding 4 ft. bgs) at these bombing targets.  A 
small amount of MD related to M50 incendiary bombs was also found at the Area 
Bombing Target.  No MEC, and therefore no explosive hazards, was found during the RI. 
For this reason, there is considered a negligible potential exposure risk from explosive 
hazards to nearby residents (surface and subsurface), recreational users (surface), KPPSP 
workers (surface and subsurface), farm and ranch workers (surface and subsurface), and 
construction workers (surface and subsurface).  

3.1.3.2 MC Risk Characterization 
a. Following the MEC investigation, numerous locations were selected to collect soil 
samples.  Criteria used to select sampling locations were based on the following. 

1.		 Arbuckle Creek Fuze Disposal Area - The planned eight collocated surface water and 
sediment samples, plus QA/QC samples, were collected from Arbuckle Creek in 
locations upstream and downstream of the former bridge location on East Arbuckle Road. 
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Additionally, one soil sample was collected from a blow-in-place (BIP) location on the 
western bank of the creek after demolition was carried out on the two found fuzes.  

2.		 Targets XI, XII, XIII, XV, and the Area Bombing Target - Soil samples and collocated 
surface water and sediment samples (if standing water features were present in the 
vicinity of observed MD or bombing targets) were collected at these sites by focusing on 
identified MD concentrations or apparent bombing targets.  
o	 After completion of the MEC investigation, locations at each site were chosen for soil 

sampling by selecting areas where geophysics and intrusive results indicated high, 
medium, or low densities of MD.  Generally, soil samples were collected near 
intrusive targets or clusters of intrusive targets within DGM grids or transects 
established within each site bombing target area.  A total of fifteen (15) soil samples, 
plus QA/QC samples, were collected at each site by collecting and compositing soil 
from the depth interval of 0 to 2 ft. bgs.  

o	 Collocated surface water and sediment samples, plus QA/QC samples, were collected 
from standing water features at those sites where such features were present within 
the vicinity of the MD concentration or apparent bombing target.  Sites where 
standing water features were present during the RI fieldwork included Targets XI 
(two collocated sediment and surface water samples), XII (one collocated sediment 
and surface water sample), XIII (one collocated sediment and surface water sample), 
and XV (one collocated sediment and surface water sample). 

3.		 Ranges XII and XIX-PFCs - Soil samples were collected at select machine gun targets for 
XRF analysis of lead only. A total of 208 soil samples were collected for XRF analysis.  
Confirmation soil samples, at a frequency of at least 10-percent, were also submitted to 
the analytical laboratory for analysis only of lead. A total of 26 confirmation samples 
were collected from the XRF sample set.  The results of all XRF samples were non-detect 
at a detection level of 8 to 11 mg/kg.  Results of all confirmation samples were in 
accordance with their associated XRF sample as they were all non-detect.  

b. All soil, sediment, and surface water samples at Targets XI, XII, XIII, XV and the Area 
Bombing Target were analyzed for explosives compounds by EPA Method 8330A and for select 
metals (aluminum, antimony, barium, copper, iron, lead, and zinc) by EPA Method 6020A.  Soil 
samples from the PFCs were analyzed only for lead by XRF using EPA Method 6200, with 
confirmation samples analyzed for lead using EPA Method 6020A.  Approximately ten percent 
of the soil samples collected were also analyzed for the same constituents using the Synthetic 
Process Leaching Procedure (SPLP) to allow for an evaluation of leaching potential from soil to 
groundwater.  
c. In general, analytical results indicated the following. 

1.		 Explosives compounds were not present in any sample at detectable concentrations, and 
all explosives results were reported as non-detect. 

2.		 Metals results for soil samples at Targets XI, XII, XIII, XV and the Area Bombing Target 
were all reported at concentrations below the project screening levels. 

3.		 SPLP results indicate that aluminum exceeded the project screening level in one sample 
at Target XIII, and in two samples at Target XV.  However, aluminum is not associated 
with the M38A2 100 lb. practice bomb.  Antimony marginally exceeded the project 
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screening level in one sample each at Target XII and XIII; however, antimony is not a 
large component of the M38A2 100 lb. practice bomb.  Iron also marginally exceeded the 
project screening level at only one sample at Target XII, but high native iron 
concentrations are known to exist in area soils, and iron does not appear to be a concern 
due to DoD activities.  

4.		 At the Arbuckle Creek Fuze Disposal Area, all metals results in sediment samples, except 
for barium in one sample, were below respective project screening levels. Barium is not 
a major component of the munitions found at the site, and the single exceedance by 
barium was determined through the risk assessment to not pose any unacceptable 
ecological risks.  

5.		 At the Arbuckle Creek Fuze Disposal Area and Targets XI, XII, XIII, and XV all surface 
water samples results indicated aluminum exceeded the project screening level.  
However, aluminum results exceeded the screening level even in the upstream location in 
Arbuckle Creek indicating the source is likely not DoD related.  Additionally, aluminum 
is not associated with the bomb fuzes, or the M38A2 100 lb. practice bomb MD 
identified at the remaining sites.  Project screening levels for copper, lead and zinc are 
hardness dependent.  Therefore, select surface water samples from the sites were 
analyzed for hardness.  When the project screening level was corrected for measured 
water hardness, copper and lead exceeded their respective project screening levels in only 
one sample at Target XII.  These metals are not associated with, or would be present in 
only trace amounts in the MD found at the site.  Iron also marginally exceeded the project 
screening level in this sample.  Given the high iron content known to exist in area soils 
(Chen et. al. 1999), iron contamination cannot be directly attributed to DoD activities.  
Lead exceeded the project screening level in only one sample downstream of the former 
bridge at Arbuckle Creek.  Although lead can be a very minor constituent of the bomb 
fuzes disposed in the creek, this lead result is not considered to be attributable to DoD 
activities since the creek is heavily littered with fishing tackle, including lead weights, 
and a surface water sample collected during the SI (Parsons, 2008) two miles upstream of 
the East Arbuckle Road bridge location had a lead concentration greater than the 
concentration in the RI sample.  

3.2 PRELIMINARY REMEDIATION GOALS 

a. Preliminary Remediation Goals (PRGs) are both site- and contaminant-specific and 
provide the minimum characteristics necessary to be protective of human health and the 
environment.  Although there are no numeric standards for MEC, a general PRG for the FUDS 
sites are to manage MEC and MC risk through some combination of removal/remediation, 
administrative controls, and public education; thereby rendering the sites as safe as reasonably 
possible to humans and the environment while being conducive to the anticipated future land 
use. While PRGs are initially established within the RI, they are subject to review and 
refinement throughout the course of the CERCLA process as more project-related information is 
obtained.   
b. Specific PRGs for MEC are not applicable since there are no numeric values for MEC.  
Specific PRGs for MEC and MC should be developed through discussions with the PDT and 
stakeholders.  No specific PRGs have been established for the Former Avon Park Army Airfield 
sites.  Example PRGs for MEC would include descriptions of methods likely to be protective of 
the particular exposure pathway(s) identified at the site; e.g., levels of cleanup such as surface 
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removal, removal to depth or the implementation of Land Use Controls (LUCs).  Example PRGs 
for MC would include concentration values believed to be protective based upon site 
information.  PRGs are refined throughout the process following the Final RI Report as new 
information becomes available. 

3.2.1		 Preliminary PRGs for MEC 
a. Since there are no numerical PRGs for MEC, a general PRG for MEC can be stated as a 
response which is protective of the current and expected future users of the land. Such actions 
minimize exposure to explosive hazards which may be associated with current and proposed land 
uses. 

3.2.2		 Preliminary PRGs for MC 
a. Project screening levels established during the planning phase of an investigation are 
conservative analytical Data Quality Objectives (DQOs) initially used to ensure that the data 
would meet the needs for risk assessment; exceedances of these limits indicate a potential need 
for some future project action.  Project screening levels are established by consensus and are 
subject to change throughout the investigation. Risk-based screening levels (RBSL) (for human 
health and ecology) are criteria established by risk experts and regulatory bodies for comparison 
of analytical results; exceedances indicate the potential for some risk, if exposure pathways are 
present and complete.  These two benchmarks, project screening levels and RBSLs, are 
independent of one another, each used accordingly during the evaluation of analytical results.  In 
addition, they are used as a basis for establishing PRGs to be used during follow-on site 
activities, if warranted.  The PRG for MC is to ensure that identified MC contamination, if 
discovered at the project Site, at concentrations exceeding the screening levels is addressed to 
minimize or mitigate risks to human health and the environment. 
b. The project screening levels used in this investigation were defined as the most stringent 
of either Florida Department of Environmental Protection (FDEP) soil and water cleanup levels 
or EPA Regional Screening Levels (RSLs) (updated as of June 2015) as originally indicated in 
Worksheet #15 of the Uniform Federal Policy – Quality Assurance Project Plan (UFP-QAPP) in 
the Final RI Work Plan (ZAPATA, 2012).  A summary of the project screening levels for this 
project are provided in Table 3-5.  

3.2.3		 Preliminary Identification of Applicable or Relevant and Appropriate Requirements 
(ARARs) and To Be Considered Information 

a. The National Contingency Plan (NCP) requires compliance with Applicable or Relevant 
and Appropriate Requirements (ARARs) during remedial actions as well as at their completion.  
Applicable requirements mean those cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under 
Federal environmental or State environmental or facility siting law that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a 
CERCLA site.  If a requirement is not applicable, it still may be relevant or appropriate.  
Relevant and appropriate requirements mean those cleanup standards that address problems or 
situations sufficiently similar to those encountered at a CERCLA site that their use is well suited 
to the particular site.  Table 3-6 summarizes potential ARARs for the Avon Park Army Airfield 
FUDS project.  
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b. Three types of ARARS were examined in light of site-specific circumstances to 
determine the actual ARARs for remedial actions: chemical-specific ARARs, location-specific 
ARARs, and action-specific ARARs.  
c. Chemical-specific ARARs are promulgated health-based or risk-based numerical values 
that establish the acceptable amount or concentration of a chemical that may remain in, or be 
discharged to, the ambient environment. Where more than one requirement addressing 
contaminant is determined to be an ARAR, the most stringent requirement should be used.  Risk-
based screening levels (e.g., EPA RSLs) are not considered chemical-specific ARARs because 
they are not promulgated.  The baseline risk assessment for the sites concluded that the potential 
for adverse risks to human health or ecological receptors from exposure to the identified 
Chemicals of Potential Concern (COPCs) is negligible. Therefore, there are no chemical-specific 
ARARs. 
d. Location-specific ARARs are generally restrictions placed on the concentration of 
hazardous substances or the conduct of activities solely because they are in locations determined 
to have unique or sensitive qualities.  Some examples of locations with unique or sensitive 
qualities include flood plains, wetlands, historic places, and sensitive ecosystems or habitats. 
Because the sites that lie wholly or partially in the KPPSP are known to be frequented by Bald 
Eagles, and could contain a species listed as endangered (the Florida Grasshopper Sparrow), one 
preliminary location-specific ARAR has been identified. 
e. Action-specific ARARs are usually technology- or activity-based requirements or 
limitations placed on actions taken with respect to remedial or removal actions. These ARARs 
control remedial actions involving the design or use of certain equipment, or regulate discrete 
actions. Two action-specific ARARs have been identified. 
f. Non-promulgated advisories, criteria, and guidance are not ARARs, but may sometimes 
be useful in developing a CERCLA remedy. When this is the case, at the discretion of the lead 
agency, they can be specified as “To-Be-Considered (TBC)” criteria.  TBC criteria can be taken 
into consideration during evaluation of remedial alternatives, but unlike ARARs, identification 
of TBCs is not mandatory nor is compliance with TBCs a selection criterion for remedial action. 
In the case of the Avon Park Army Airfield FUDS, the only TBC criteria is EPA RSLs and 
FDEP Soil Cleanup Target Levels (SCTLs) and Groundwater Cleanup Target Levels (GCTLs); 
these criteria are currently being used as project screening levels. 
g. Remedial actions must attain or formally waive ARARs. An alternative that cannot 
comply with ARARs, or for which a waiver cannot be justified, should be eliminated from 
consideration for further discussion as a potential alternative in the Proposed Plan or Record of 
Decision (ROD).  If the remedial action selected in the decision document will not attain those 
ARARs that are identified at the time of signature, the decision document will provide the 
grounds for invoking a waiver under § 300.430(f)(1)(ii)(C). 
h. Where a response action is carried out entirely on-site and in compliance with Section 
121 of CERCLA, it is exempt from having to obtain Federal, State, or local permits. On-site 
actions need comply only with ARARs, not with any corresponding administrative procedures.  
For any remedial action selected for implementation at the Former Avon Park Army Airfield, all 
ARARs will be attained unless formally waived. 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 
3.3 SUMMARY OF INSTITUTIONAL ANALYSIS 

a. The objective of the Institutional Analysis (IA) is to identify government agencies having 
jurisdiction over MEC-contaminated lands at the site, and to assess their appropriateness, 
capability and willingness to assert this control (refer to Appendix C).  The TPP process 
identified and documented property ownership, current land use, and documented future land use 
plans. The five elements listed below were considered when assessing the ability of a local, 
state, or Federal agency to assist in the implementation or monitoring of a proposed institutional 
control program.  An analysis of a number of public agencies was conducted to determine their 
ability to participate in institutional controls.  The institutions include: USACE, FDEP, USFWS, 
KPPSP, Okeechobee County, and Highlands Counties, Florida.  Information obtained during the 
analysis was considered during formulation of the preliminary IA Report (Appendix C).  This 
draft document has been finalized concurrent with the FS. 

3.3.1 Jurisdiction of the Agency 
a. The jurisdiction of each agency potentially influencing site control, as described below 
and in Appendix C, was determined.  

3.3.2 Authority Exercised by Agency 
a. As part of the IA, the level of authority exercised by each government agency within its 
jurisdiction was evaluated.  Through this process the following determinations were made 
concerning the agency: 

1. The limits of the agency’s authority; 
2. The origin of the agency’s authority; 
3. How much control it exercises; and 
4. Whether the agency has enforcement authority. 

3.3.3 Mission of Local, State and Federal Agencies 
a. Through research, the IA determined the mission of individual government agencies, and 
the ability of each respective agency to implement, enforce, or maintain an institutional control 
program.  

3.3.4 Land Use Control Function 
a. The Former Avon Park Army Airfield is located in Okeechobee and Highlands Counties.  
There have been no past restrictions, nor are there current land use restrictions in any of the 
eleven sites.  Concurrence of the USFWS, KPPSP, Okeechobee County and Highlands Counties 
is recommended in order to establish and maintain institutional controls at each of the sites.  As 
indicated in the IA in Appendix C, FDEP will review controls to make sure that they are 
protective and being implemented, but will not implement controls on behalf of the USACE.  
The desire of USFWS, KPPSP, Okeechobee County and Highlands Counties, Florida to 
participate in an institutional control program is pending a decision of the preferred controls. 

3.3.5 Capability of the Agency 
a. The capability of each entity to effectively partner in the implementation of institutional 
controls is contingent upon the level of available funding and the corresponding priorities of the 
respective entity’s mission.  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 
3.4 RI DATA NEEDS AND DATA QUALITY OBJECTIVES 

a. DQOs are qualitative and quantitative criteria used to guide sample collection and 
analysis activities. Based on the TPP and the preliminary CSM, the DQOs for this RI/FS project 
were developed prior to conducting the investigation to ensure that the data generated during the 
execution of the analytical program are of appropriate quality to support the anticipated end use 
of the data.  DQOs are intended to ensure that the adequate type, amount, and quality of data are 
collected to accomplish the objectives of the project.  The following subsections summarize the 
DQOs for each site for both MEC and MC (if applicable), along with a statement verifying 
whether the DQOs were achieved. Additional geophysical measurement quality objectives 
(MQO) established for this investigation are discussed in Section 5. 
b. The site characterization goals of the RI are to collect sufficient data to determine if MEC 
or MC poses a threat to human health, public safety, or the environment. Additionally, the RI 
further defines the areas of MEC occurrence and generates sufficient data to complete risk 
assessment development and analysis of remedial alternatives for preparation of the FS, followed 
by preparation of a Proposed Plan (PP) and Decision Document (DD) for each site. 
c. Each FUDS site had a MEC DQO developed during the RI Work Plan to meet the project 
objectives.  These MEC DQOs were documented on Tables 3-1 through 3-9 in the Final Work 
Plans (ZAPATA, 2012).  These original DQOs were compared to the results of the RI to evaluate 
whether the MEC DQOs have been achieved through the RI.  A summary of this comparison is 
provided on Table 3-7.  
d. The MEC investigative methodology for each site was developed to ensure, with a 90 
percent confidence level, that all MEC/MD-contaminated areas (generally bombing targets) are 
identified and that boundaries of MEC/MD-contaminated areas are delineated to an accuracy of 
+/- half of the transect spacing for each site. Since intrusive activities were not planned within 
Arbuckle Creek, the MEC investigative methodology was designed to provide a general 
depiction of the presence and extent of ferrous metallic debris within the Creek.  Through mag-
and-dig activities along the creek banks followed by intrusive investigation of noted anomalies, 
the approach also was designed to determine whether any DMM (bomb fuzes) were present 
along both creek banks for a distance outward from the creek waterline of twenty feet. 
e. The RI field teams did not access a site until signed rights-of-entry (ROE) had been 
received from landowners.  For the MEC investigation portion of the RI, signed ROEs were 
received for all portions of all sites.  
f. Project DQOs, as summarized on Table 3-7, were achieved for all sites.  
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TABLE 3-1 MUNITIONS AND EXPLOSIVES OF CONCEIDi AND MUI\"ITIONS CONSTITUENTS REVISED CONCEPTUAL S ITE MODEL 

Final Remedial Investigation!Feasibihty Study Report for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

S
. Arl'n S p D D , Potl'ntial MEC/MDl\'IC Prl',·ious Inwsti2ation/ Post-DoD/CmTl'nt Land Use Potl'ntial Source and RI Id 
lte uspect ast o Actnities' --------- - ----------- fie Acth·ities 

ARBUCKLE 

CREEKFUZE 
DISPOSAL AREA 

June 2018 
Revis;on 0 

(Acres) MEC/l\ID/MC Found During RI Clearance Actions Potential Receptors Receptor Interaction 

1.04 • Disposal Area 

• 200 live bomb fuzes dumped 
from a former bridge on East 
Arbuckle Road into Arbuckle 
Creek 

Potential MECIMD Based 011 

Historical Use 
• Fuze, Bomb, AN-Ml03 

• Fuze, Bomb, AN-Ml01A2 
(CDE) 

MECIMD Encountered During RI 

The results of the RI confirmed that Two live bomb fuzes (one AN
DMM in the fonn of bomb fuzes M103 and one AN-Ml01A2) were 
and related MD were present at the 
location of a fonner secondary 
AP AFR entrance on East Arbuckle 
Road. 

found in the west bank of Arbuckle 
Creek near the remaining pilings 
from the fonner bridge. The fuzes 
were fow1d buried in the creek 
bank at depths of about 12 to 16 
inches. The fuzes were found 
above the water line, but in high 
water conditions the fuzes would 
be submerged. Additionally, a 
cluster of 15 bomb fuze wind vanes 
were fow1d on the same creek bank 
about 50 feet south of the fotmer 
bridge location. 

• ASR Field Visit, 1996 

• Clearance Operation, 
1949 (Certificate of 
clearance did not 
specifically note 
Arbuckle Creek) 

• SI, 2008 
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Arbuckle Creek used heavily for 
recreation including fishing. 
East bank of creek lies on active 
Avon Park Air Force Range 
property, while west bank of 
creek is composed of privately
owned land parcels. A parcel 
immediately southwest of the 
fotmer bridge contains a 
residence. 

Re.c.eptors: Commercial or 
industrial workers, visitors or 
recreational users, ecological 
receptors. Partially restricted 
public access on eastern bank 
(active Air Force facility and 
fence) . 

Yes - Intrnsive or nonintrnsive 
activity, MEC at surface and 
subsurface, access available. 

Recreational users (fishennan, 
boaters), residents, SFWMD 
workers, constrnction workers, 
agricultural workers, or 
trespassers could come into 
contact with AN-M101A2 
and/or AN-M103 bomb fuzes 
located in the creek or buried in 
the creek sediment. 

The subject bridge is located about 2 miles south of 
the Highway 64 bridge at the location of a 1940s-era 
second entrance to the active Avon Park Air Force 
Range. Therefore, field investigation was focused on 
this secondary bridge location. 

MEC investigation - A boat mounted magnetometer 
platfotm was used to collect electromagnetic (Mag) 
Digital Geophysical Mapping (DGM) data 200 ft 
upstream (notih) from the bridge and 800 ft 
downstream (south) to evaluate anomaly density 
(estimated 0.46 acres). 

Mag-and-dig techniques using a hand held metal 
detector (i.e., White's® All Metal Detectors) were 
used along both creek banks for the same distances 
up- and down-stream of the bridge, and for a distance 
of twenty feet laterally outward from the water line of 
the creek (estimated 0.92 acres). 

MC sampli11g - A total of eight collocated surface 
water and sediment samples (plus QA/QC samples) 
were collected from Arbuckle Creek for explosives 
compound and metals analysis. Additionally, a soil 
sample was collected from the location where the two 
found fuzes were detonated in the field. 

Contract No.: W912DY-10-D-0028 
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Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Area Potential MEC/MD/MC PreYious Investigation/ Post-DoD/Current Land l'se Potential Source and 
Site Suspect Past DoD Acthities' ----- - - - - ----------- RI field ActiYities 

(Acres) MEC/MD/l\IC Found During RI Clearance Actions Potential Receptors Receptor Internction 

NORTH 
RESTRICTED 

USE AREA 

June 2018 
Revision 0 

2,782.79 • Safety Danger Zone. 

• Open Bum/Open Detonation 
(OB/OD) area. 

• A 1952 deed certificate 
suggested that the 320 acres for 
which this site was established 
"be restricted to sm-face use 
only". 

The results of the RI indicate that 
this site was not used for munitions 
use (OB/OD or bombing targets) as 
neither MEC (atttibutable to this 
site) nor MD were found dwing the 
RI fieldwork. 

Potential MECIMD Based on • ASR Field Visit, 1996 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, 100-lbs, practice, M85 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Tru·get ID, M89 
&M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, MIA! (C) 

• Signal, M3 & M5 (H) 

• Flru·e, illwninating, Mk4, Mk5, 
&MklO (ADG) 

• Flru·e, aiipott, MS (ADG) 

MECIMD Encountered During RI 

MD from a M38A2 practice bomb 
was fotmd in the extreme southea,st 
po1tion of the site, but it was 
considered associated with the 
Area Bombing Tru·get. Two very 
small pieces of MD that were 
considered likely pieces of an 
almninum casing of a AN-M50 
incendiary bomb were observed at 
the north end of an AIR trru1sect in 
the central po1tion of the site; 
however, no other MD was 
observed over the entire site and 
the AN-M50 MD was considered 
an isolated ru1d non-representative 
find. No MEC was identified 
durii1g the RI. 
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Agricultw·al (cattle ranching) 
after World War II and KPPSP 
for last few decades. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users ofKPPSP, 
ecological receptors. Some 
restriction to public access 
through fences within KPPSP. 

No - No MEC and only a very 
small amount of isolated MD at 
sut-face were found during the 
RI. 

The southeastern comer of this site lies within a core 
habitat area for the endangered Florida Grasshopper 
span·ow. The USFWS and KPPSP would not allow 
helicopter flight over the core habitat areas, resulting 
in the helicopter magnetometer survey being replaced 
by EM DGM surveys ill this portion of the site. 

MEC investigation - A helicopter-mounted 
magnetometer platfonn was used to collect 
magnetometer DGM data along approximately 50 
Iniles of I OOm spaced transects across the site. 

Where the helicopter required flying above 3m of 
altitude (the height detennined by the project terun to 
render the Helimag data unreliable) AIR ii1vestigation 
was completed using a hand held metal detector (i.e., 
White's® All Metal Detectors). 

Ground-based EM DGM surveyillg completed on 
I OOm spaced transects was used to collect DGM data 
in the Florida Grasshopper Sprurnw core habitat area 
along approxilllately I 0 miles of I OOm spaced 
transects across this portion of the site. 

Mag-and-dig was also completed within eight 25 by 
25 foot grids in the south portion of the site that lies 
outside the boundaries of the KPPSP. 

The MEC illvestigation identified only metallic 
objects associated with cultw·al debris, including 
fences, water monit01ing stations, fann debris, and 
other non-mtmitions-related items. 

MC sampling - Smee no MEC was present and only a 
very small isolated occw1·ence of MD was noted, no 
MC sampling was completed at the site. 
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Final Remedial Inwstigation!Feasibility Study Report for the Avon Park A1my Airfield 
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Project Remedial Response Objectives 

Area Potential MEC/MD/MC PreYious Investigation/ Post-DoD/Cul'l'ent Laud l'se Potential Source and 
Site Suspect Past DoD Acthities' --------- ----------- RI field ActiYities 

(Acres) MECIMD/l\'.IC Found During RI Clenrance Actions Potential Recepto1·s Receptor Iuternction 

CENTR.<\.L 
RESTRICTED 

U SE AREA 

June 2018 
Revision 0 

3,572.10 • Safety Danger Zone. 

• Open Bwn/Open Detonation 
(OB/OD) area. 

• A 1952 deed ce1tificate 
suggested that the 640 acres for 
which this site was established 
"be restricted to stll'face use 
only". 

The results of the RI indicate that 
this site was not used for mmiitions 
use as neither MEC nor MD were 
found dlll'ing the RI fieldwork. 

Potential MEC/MD Based on • ASR Field Visit, 1996 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, 100-lbs, practice, M85 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Target ID, M89 
&M90 (BEF) 

• Bomb, 41b, Incendiary, AN-
M50 (E) 

• Signal, Ml Al (C) 

• Signal, M3 & MS (H) 

• Flare, illuniinating, Mk4, Mk5, 
&MklO (ADG) 

• Flare, aitpo1t, MS (ADG) 

MECIMD Encountered During RI 

Neither MEC nor MD was 
observed witliin the site dlll'ing the 
RI. 
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Agriculttu·al (cattle rancliing) No - Neither MEC nor MD 
after World War II (this activity were found dlll'ing the RI. 
contitmes in the southern Yi of 
the site) and KPPSP for last few 
decades (in the n01them % of 
the site). 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users ofKPPSP, 
ecological receptors. Some 
restriction to public access 
through fences and locked gates 
on private lands and some 
fences and remoteness witliin 
KPPSP. 

The no1them po1tion of this site lies witliin a core 
habitat area for the endangered Florida Grasshopper 
spairnw. The USFWS and KPPSP would not allow 
helicopter flight over the core habitat ai·eas, resulting 
in the helicopter magnetometer survey being replaced 
by EM DGM sw-veys in this portion of the site. 

MEC investigation - A helicopter-mounted 
magnetometer platfonn was used to collect 
magnetometer DGM data along approximately 65 
miles of 1 OOm spaced transects across the site. 

Where the helicopter required flying above 3m of 
altitude (the height detemiined by the project teain to 
render the Helimag data unreliable) AIR investigation 
was completed using a hand held metal detector (i.e., 
White's® All Metal Detectors). 

Ground-based EM DGM sw-veying completed on 
1 OOm spaced transects was used to collect DGM data 
in the Florida Grasshopper SpatTow core habitat area 
along approxitnately 15 niiles of lOOm spaced 
transects across this portion of the site. 

Grotmd-based EM DGM was also completed across 
grids and radial trai1sects as follows: 

• Two 25 by 25 foot grids. 
• Three 50 by 50 foot grids. 
• Two 5 by 500 foot grids. 
• Two cross-shaped transects centered on the 

identified bombing target (one 1,343 feet long and 
one 2,130 feet long) . 

The MEC it1vestigation was completed by selection 
and intrnsive investigation of targets within the grids 
and transects. 

MC sampling - Since neither MEC nor MD was 
present no MC sampling was completed at the site. 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Area Potential MEC/MD/MC Previous Investigation/ Post-DoD/Current Land l'se Potential Source and 
Site Suspect Past DoD Activities' - ---- - - - - ----------- RI field Activities 

(Acres) MEC/MD/j\IC Found During RI Clearance Actions Potential Recepto1·s Receptor Interaction 

TARGETXI

L ANDSKIP 
BOMBING 
TARGET 

TARGETXIl

COMBINATION 
BOMBING AND 

G UNNERY 

RANGE 

June 2018 
Revision 0 

64S.55 

64S.55 

• Land Skip Bombing 

• Practice Bombing 

• Target area was an 
approximately 80-acre rectangle. 

The results of the RI confinned that 
the site was apparently used as a 
land skip bombing target as a 
relatively small amount of MD 
related to M3SA2 100 lb. practice 
bombs was found in the northwest 
comer of the site, and primarily on 
the surlace. 

• Practice Bombing Target 

• Target area was an 
approximately 80-acre rectangle. 

The results of the RI confirmed that 
the site was apparently used as a 
practice bombing target as a large 
amount of MD related to M38A2 
100 lb. practice bombs was fotmd in 
the northwest comer of the site, and 
primru·ily on the surface. 

Potential MECIMD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, 100-lbs, practice, MS5 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Target ID, MS9 
& M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, Ml Al (C) 

• Signal, M3 & M5 (H) 

• Flru·e, illllll1inating, Mk4, Mk5, 
&MklO (ADG) 

• Flru·e, aitpott, MS (ADG) 

MECIMD Encountered During RI 

A small amow1t of small-sized MD 
related to M3SA2 practice bombs, 
and .50 caliber projectiles, were 
found on the surface in the 
northwest portion of tl1e site near 
the site boundary. 

Potential MECIMD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M3SA2 (CDE) 

• Bomb, 100-lbs, practice, MS5 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Tru·get ID, MS9 
&M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, MlAl (C) 

• Signal, M3 & M5 (H) 

• Flare, illwninating, Mk4, Mk5, 
&MklO (ADG) 

• Flru·e, all-port, MS (ADG) 

• ASR Field Visit, 1996 

• SI, 200S 

• ASR Field Visit, 1996 

• SI, 200S 
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Agricultw·al (cattle ranching) 
after World War II and KPPSP 
for last few decades. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users ofKPPSP, 
ecological receptors. 
Um-estricted public access. 

Agricultw·al (cattle ranching) 
after World War II and KPPSP 
for last few decades. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users ofKPPSP, 
ecological receptors. Some 
restriction to public access 
through fences withit1 KPPSP. 

Yes - Intrusive or nonilltmsive 
activity, MD at surface, access 
available. 

KPPSP workers and visitors 
could come into contact with 
M3SA2 100 lb. practice bombs 
with viable spotting charges 
located on the surface. KPPSP 
workers and constmction 
workers could come into contact 
with M3SA2 100 lb. practice 
bombs with viable spott.ing 
charges located in the 
subswface if intmsive activities 
are completed. 

Yes - Intmsive or nonintmsive 
activity, MD at sw-face and in 
the shallow subsurface, access 
available but restricted. 

KPPSP workers and visitors 
could come into contact with 
M3SA2 100 lb. practice bombs 
with viable spotting charges 
located on the surface. KPPSP 
workers and constmction 
workers could come into contact 
with M3SA2 100 lb. practice 
bombs with viable spotting 
charges located in the 
subswface if intmsive activities 
are completed. 

MEC investigation - A helicopter-mounted 
magnetometer platform was used to collect 
magnetometer DGM data along approximately 14.23 
miles of 100 meter (m) spaced transects across the 
site. 

Where the helicopter requll-ed flying above 3m of 
altitude (the height determined by the project team to 
render the Helimag data unreliable) analog instnunent 
reconnaissance (AIR) investigation was completed 
using a hand held metal detector (i.e., White's® All 
Metal Detectors). 

Ground-based Electromagnetic (EM) DGM was 
completed across grids and radial transects as follows: 

• Three 25 by 25 foot grids. 
• Four 50 by 50 foot grids. 
• One 5 by 500 foot grid. 
• Two cross-shaped transects centered on the. 

suspected bombing target (one 1,673 feet long and 
one 2,050 feet long) . 

The MEC it1vestigation was completed by selection 
and mtrusive investigation of targets withit1 the grids 
and transects. 

MC sampling - A total of fifteen (15) soil samples, 
plus QA/QC, were collected from v.rithin the grids and 
transects near intrusive targets and analyzed for 
explosives compotmds and metals. Additionally, two 
collocated surface water and sediment samples, plus 
QA/QC, were collected from two separate small water 
bodies located at tl1e site for the same analyses. 

This site lies entirely within a core habitat ru·ea for the 
endangered Florida Grasshopper sparrow. The 
USFWS and KPPSP would not allow helicopter flight 
over the core habitat ru·eas, resulting in the helicopter 
magnetometer survey being replaced by EM DGM 
surveys. 

MEC investigation - Ground-based EM DGM 
swveying completed on lOOm spaced trllllSects was 
used to collect DGM data along approximately 14.5 
miles of 1 OOm spaced transects across the site. 

Ground-based EM DGM was also completed across 
grids and radial transects as follows: 

• Four 25 by 25 foot grids. 
• Two 50 by 50 foot grids. 
• Two cross-shaped transects centered on the 

identified bombing target (one 1,010 feetlong and 
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Project Remedial Response Objectives 

Area Potential MEC/MD/MC Previous Investigation/ Post-DoD/Current Land l'se Potential Source and 
Site Suspect Past DoD Activities' --------- ----------- RI field Activities 

(Acres) MEC/MD/j\'fC Found During RI Clenrance Actions Potential Recepto1·s Receptor Interaction 

RANGEXll
POSITION 

FIRING COURSE 

June 2018 
Revision 0 

21,258.01 

Note: The 
subject 
features 
within site 
(machine 
gun 
targets) 
occupy a 
much 
smaller 
area than 
the entire 
range. 

• Position Firing Course. 

• A suspected bombing target was 
inspected for ASR with no 
evidence of use. 

No indications of a former bombing 
target(s) were observed dw·ing the 
RI fieldwork. Additionally, no 
remnant stmctures identifiable as 
former machine gw1 targets were 
observed on the ground. 

MECIMD Encountered During RI 

A large amow1t of MD related to 
M38A2 practice bombs, a small 
amow1t of MD related to fuze 
paits, and a small number of .50 
caliber projectiles were fow1d on 
the surface and in the shallow 
subsurface on the northwest 
boundaty of the site. No MEC was 
identified during the RI. 

Potential MECIMD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• ASR Field Visit, 1996 

• SI, 2008 
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Residential, agricultural (cattle 
ranching) and State Park. 
However, subject features 
within site (machine gun 
targets) lie entirely within the 
north-central po1tion of site 
where activities include 
residential and agricultural. 

Receptors: Residents, 
commercial or industrial 
workers, visitors or recreational 
users, ecological receptors. 
Resttiction to public access 
thrnugh fences and locked gates 
for eastern set of machine gun 
tai·gets. 

No - Only small aims (.50 
caliber) rounds expected at site. 
No munitions use. 

one 1,299 feet long). 

The MEC investigation was completed by selection 
and intrusive investigation of targets within the grids 
and transects. 

MC sampling-A total of fifteen (15) soil samples, 
plus QA/QC, were collected from within the grids and 
transects neai· intrnsive tai·gets and ai1alyzed for 
explosives compounds and metals. Additionally, one 
collocated surface water and sediment saniple, plus 
QA/QC, was collected from a ponded water ai·ea 
located east of the bombing target for the same 
analyses. 

MEC investigation - MEC investigation not 
necessaiy No identified munitions use. 

MC sampling - A total of two (2) machine gun 
targets (targets where land owners granted access) 
were sampled by completing X-ray fluorescence 
(XRF) surveys for lead of soil samples collected from 
100 foot grid nodes on a 300 by 300 foot grid 
centered over each target location. A total of 32 XRF 
soil samples were collected. At least ten percent ( 4 
samples) were submitted to a fixed base laboratory for 
confirmatory lead analysis. 

Contract No.: W912DY-10-D-0028 
Task Order No.: 0008 



TABLE3-1 MUNITIONS AND EXPLOSIVES OF CONCERN AND MUNITIONS CONSTITUENTS REVISED CONCEPTUAL S ITE MODEL 

Final Remedial Inwstigation!Feasibility Study Report for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Area Potential MEC/MD/MC PreYious Investigation/ Post-DoD/Cul'l'ent Laud l'se Potential Source and 
Site Suspect Past DoD Acthities' --------- ----------- RI field ActiYities 

(Acres) MECIMD/l\'.IC Found During RI Clenrance Actions Potential Recepto1·s Receptor Iuternction 

TARGET XIII 
PRACTICE 

BOMBING 
TARGET 

June 2018 
Revision 0 

648.55 Practice Bombing Target 

The results of the RI confirmed that 
the site was apparently used as a 
practice bombing target as a large 
amount of MD related to M38A2 
l 00 lb. practice bombs was fow1d in 
the south-central portion of tlte site. 
MD was found on the surlace and in 
the subswface. 

Potential MEC/MD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, 100-lbs, practice, M85 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Target ID, M89 
&M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, Ml Al (C) 

• Signal, M3 & M5 (H) 

• Flare, illuminating, Mk4, Mk5, 
&MklO (ADG) 

• Flare, aitpott, MS (ADG) 

MECIMD Encountered During RI 

A large amount of MD related only 
to M38A2 practice bombs was 
found on the surface and in tlte 
subsurface in the central p01tion of 
tlte site. No MEC was identified 
dw-ing the RI. 

• ASR Field Visit, 1996 

• SI, 2008 
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Agricultural (cattle ranching) 
after World War II and KPPSP 
for last few decades. KPPSP 
contitmes to use the area as a 
cattle grazing lease area. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users ofKPPSP, 
ec-0logica1 receptors. 
Restriction to public access 
through fences and locked gates 
within KPPSP. 

Yes - Intmsive or nonititmsive 
activity, MD at surface and in 
the subswface, access available 
but restricted. 

KPPSP workers, cattle lease 
area lessees and KPPSP visitors 
c-0uld come it1to contact witlt 
M38A2 100 lb. practice bombs 
with viable spotting charges 
located on the sw-face. KPPSP 
workers, cattle lease area 
lessees, and construction 
workers could come into contact 
with M38A2 100 lb. practice 
bombs with viable spotting 
charges located in the 
subsw-face if intrnsive activities 
are completed. 

MEC investigation - A helicopter-mounted 
magnetometer platfonn was used to collect 
magnetometer DGM data along approximately 14.5 
miles of 1 OOm spaced transects across the site. 

Where the helicopter requit'ed flying above 3m of 
altitude (the height detennined by the project team to 
render the Helimag data unreliable) AIR investigation 
was completed using a hand held metal detector (i.e., 
White's® All Metal Detectors). 

Ground-based EM DGM was completed across grids 
and radial transects as follows: 

• Five 25 by 25 foot grids. 
• Two 50 by 50 foot grids. 
• Three 5 by 500 foot grid. 
• Two cross-shaped transects centered on the 

identified bombing target (one 3,646 feet long and 
one 4,073 feet long) . 

The MEC investigation was completed by selection 
and intrusive it1vestigation of targets withit1 the grids 
and transects. 

MC sampli11g - A total of fifteen (15) soil samples, 
plus QA/QC, were collected from witltin the grids and 
transects near it1tmsive targets and analyzed for 
explosives compow1ds and metals. Additionally, one 
collocated stufac.e water and sediment sample, plus 
QA/QC, was collected from a small pond located east 
of tlte bombit1g target for tlte same analyses. 

Contract No.: W912DY-10-D-0028 
Task Order No.: 0008 



TABLE3-1 MUNITIONS AND EXPLOSIVES OF CONCERN AND MUNITIONS CONSTITUENTS REVISED CONCEPTUAL SITE MODEL 

Final Remedial Investigation/Feasibility Study Rep ort for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Area Potential MEC/MD/MC Previous Investigation/ Post-DoD/Current Land l'se Potential Source and 
Site Suspect Past DoD Activities' --------- ----------- RI field Activities 

(Acres) MEC/MD/j\IC Found During RI Clenrance Actions Potential Recepto1·s Receptor Interaction 

TARGETXIV

PRACTICE 
BOMBING 
TARGET 

RANGEXIX

POSITION 
FIRING COURSE 

June 2018 
Revision 0 

648.55 

33,074.82 

Note: The 
subject 
features 
within site 
(machine 
gun 
targets) 
oc.cupy a 
much 
smaller 
area than 
the entire 
range. 

Practice Bombing Target 

The results of the RI indicate that 
this site was not used as bombing 
targets as neither MEC nor MD 
were found dwing the RI fieldwork. 

Position Firing Cow-se. 

No remnant strnctures identifiable 
as fonner machine gun targets were 
observed on the grotmd during the 
RI fieldwork. 

Potential MECIMD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, I 00-lbs, practice, M85 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Target ID, M89 
& M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, Ml Al (C) 

• Signal, M3 & M5 (H) 

• Flare, illwninating, Mk4, Mk5, 
&MklO (ADG) 

• Flare, aitpott , MS (ADG) 

MECIMD Encountered During RI 
Neither MEC nor MD was 
discovered dming the RI field 
activities . 

No MEC/MD was found thus, no 
MC samples were collected. 

Potential MEC/MD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• ASR Field Visit, 1996 

• SI, 2008 

• ASR Field Visit, 1996 

• SI, 2008 
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Residential and agricultural 
(cattle ranching) . 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users, ecological 
receptors. Restriction to public 
access through fences and 
locked gates. 

Agricultural (cattle ranching) 
and State Park. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational use1-s, ecological 
receptors. Restriction to public 
access through fences and 
locked gates. 

No - Neither MEC nor MD 
were found dw·ing the RI. 

No - Only small anns (.50 
caliber) rounds expected at the 
site. No munitions use. 

MEC investigation - A helicopter-mounted 
magnetometer platform was used to collect 
magnetometer DGM data along approximately 13.5 
miles of I OOm spaced transects across the site. 

Where the helicopter required flying above 3m of 
altitude (the height detennined by the project team to 
render the Helimag data unreliable) AIR investigation 
was completed using a hand held metal detector (i.e., 
White's® All Metal Detectors). AIR only was also 
completed in the portion of the site n01th of northwest 
256th Street due to the landowner's refosal to allow 
helicopter over flight of this area. 

Grotmd-based EM DGM was completed across grids 
as follows: 

• Three 25 by 25 foot grids. 
• One 5 by 500 foot grid. 

The MEC investigation was completed by selection 
and intrusive investigation of targets within the grids 
and transects. 

MC sampling - Since neither MEC nor MD was 
present no MC sampling was completed at tl1e site. 

MEC investigation - MEC investigation not 
necessary. No identified munitions use. 

MC sampling -A total of eleven (11) machine gun 
targets (targets where land owners granted access) 
were sampled by completing XRF swv eys for lead of 
soil samples collected from 100 foot grid nodes on a 
300 by 300 foot grid centered over each target 
location. A total of 176 XRF soil samples were 
collected. At least ten percent (22 samples) of the 
XRF samples were submitted to a fixed base 
laboratory for confirmatory lead analysis. 

Contract No. : W912DY-10-D-0028 
Task Order No.: 0008 



TABLE3-1 MUNITIONS Al''D E XPLOSIVES OF C ONCERN AND M UNITIONS CONSTITUE NTS REVISED C O NCEPTUAL S ITE M ODEL 

Final Remedial Investigation/Feasibility Study Report for the Avon Park Anny Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Area Potential MEC/MD/MC PreYious Investigation/ Post-DoD/Current Land l'se Potential Source and 
Site Suspect Past DoD Acthities' ----- - - - - ----------- RI field ActiYities 

(Acres) MEC/MD/l\IC Found During RI Clearance Actions Potential Receptors Receptor lnternction 

TARGETXV

PRACTICE 

BOMBING 
TARGET 

June 2018 
Revision 0 

648.55 Practice Bombing Target 

The results of the RI confirmed that 
the site was apparently used as a 
practice bombing target as a large 
amount of MD related to M38A2 
100 lb. practice bombs was fow1d in 
the south-central portion of the site. 
MD was found in the subsurface 
only. 

Potential MECIMD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, 100-lbs, practice, M85 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Target ID, M89 
&M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, MIAl (C) 

• Signal, M3 & M5 (H) 

• Flare, illuminating, Mk4, Mk5, 
&MklO (ADG) 

• Flare, aiipoti, MS (ADG) 

MECIMD Encountered During RI 

A large amount of MD related only 
to M38A2 practice bombs was 
found in the subsw-face in the 
extreme southern po1tion of the 
site. No MEC was identified 
during the RI. 

• ASR Field Visit, 1996 

• SI, 2008 
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Agricultural (sod fanning and 
cattle ranching). Southem 
po1tion of site south of 
northwest 288th Street also used 
for a hunting dub. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users (hunters), 
ecological receptors. Some 
restriction to public access 
through fences and locked gates 
on private property. 

Yes - Intrusive or nonintrnsive 
activity, MD in the subsw-face, 
access available but somewhat 
restricted. 

Sod farm and/or ranch workers, 
residents, recreational users, 
construction workers, or 
trespassers could come into 
contact with M38A2 100 lb. 
practice bombs witl1 viable 
spotting charges located on the 
sw-face. Sod fann and/or ranch 
workers and constrnction 
workers could come into contact 
with M38A2 100 lb. practice 
bombs with viable spotting 
charges located in the 
subswface if intrnsive activities 
are completed. 

MEC investigation - A helicopter-mounted 
magnetometer platform was used to collect 
magnetometer DGM data along approximately 14.5 
miles of I OOm spaced transects across the site. 

Where the helicopter required flying above 3m of 
altitude (the height detennined by the project team to 
render the Helimag data wireliable) AIR investigation 
was completed using a hand held metal detector (i.e., 
White' s® All Metal Detectors). 

Ground-based EM DGM was completed across grids 
and radial transects as follows: 

• Two 25 by 25 foot grids. 
• Three 50 by 50 foot grids. 
• Two 5 by 500 foot grids. 
• Two cross-shaped transects centered on tl1e 

identified bombing target (one 1,343 feet long and 
one 2,130 feet long). 

The MEC investigation was completed by selection 
and intrusive investigation of targets within the grids 
and transects. 

MC sampling - A total of fifteen (15) soil samples, 
plus QA/QC, were collected from within the grids and 
transects near intrnsive targets and analyzed for 
explosives compowids and metals. Additionally, two 
collocated surface water and sediment sample, plus 
QA/QC, were collected from two separate water filled 
ditches located ii1 the northem portion of the 
identified bombing target for the same analyses. 

Contract No.: W91 2DY-10-D-0028 
Task Order No.: 0008 



TABLE3-1 MUNITIONS AND EXPLOSIVES OF CONCERN AND MUNITIONS CONSTITUENTS REVISED CONCEPTUAL S ITE MODEL 

Final Remedial Inwstigation!Feasibility Study Report for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Area Potential MEC/MD/MC PreYious Investigation/ Post-DoD/Cul'l'ent Laud l'se Potential Source and 
Site Suspect Past DoD Acthities' ---------- ------------ RI field ActiYities 

AREA BOMBING 
TARGET 

(Acres) MECIMD/l\'.IC Found During RI Clenrance Actions Potential Recepto1·s Receptor Iuternction 

648.55 Formation Bombing (the target area 
was an approximately 160-acre 
rectangle). 

The results of the RI confirmed that 
the site was apparently used as a 
practice bombing target as a large 
amount of MD related to M38A2 
100 lb. practice bombs, M50 series 
4 lb. incendiary bombs, fuze pa11s, 
and .50 caliber projectiles was 
found in the north-central portion of 
the site. MD was found on the 
surface and in the subswface. 

Potential MEC/MD Based on 
Historical Use 

• 50 Cal. Machine Gun (CDE) 

• Bomb, 100-lbs, practice, 
M38A2 (CDE) 

• Bomb, 100-lbs, practice, M85 
(CE) 

• Bomb, 250-lb., GP, AN-M57 
(BEF) 

• Bomb, 250-lb., Target ID, M89 
&M90 (BEF) 

• Bomb, 4lb, Incendiary, AN-
M50 (E) 

• Signal, Ml Al (C) 

• Signal, M3 & M5 (H) 

• Flare, illununating, Mk4, Mk5, 
&MklO (ADG) 

• Flare, aitport, MS (ADG) 

MECIMD Encountered During RI 

A large amount of MD related 
primarily to M38A2 practice 
bombs, a small amount of MD 
related to M50 series it1cendiary 
bombs, and a small amount of MD 
related to fuze parts was found on 
tlte surface and in the subsw·face 
immediately north of the central 
portion of the site. No MEC was 
identified during the RI. 

• ASR Field Visit, 1996 

• SI, 2008 

Agricultural (cattle ranclung) 
after World WarII and KPPSP 
for last few decades. 

Receptors: Commercial or 
industrial workers, visitors or 
recreational users ofKPPSP, 
ecological receptors. Some 
restriction to public access 
through fences witliln KPPSP. 

Yes - Intmsive or noruntmsive 
activity, MD at smface and in 
the subswface, access available 
but restricted. 

KPPSP workers and visitors 
could come into contact with 
M38A2 100 lb. practice bombs 
with viable spottit1g charges or 
M50 incendiary bombs with 
energetic material located on the 
surface. KPPSP workers and 
constmction workers could 
come into contact with M38A2 
100 lb. practice bombs with 
viable spotting charges or M50 
incendiary bombs with 
energetic material located in the 
subswface if it1ttusive activities 
are completed. 

This site lies entirely withiti a core habitat area for the 
endangered Florida Grasshopper spaITow. The 
USFWS and KPPSP would not allow helicopter flight 
over the core habitat areas, resulting in tlte helicopter 
magnetometer swvey being replaced by EM DGM 
swveys. 

MEC investigation - Ground-based EM DGM 
swveying completed on lOOm spaced transects was 
used to collect DGM data along approximately 13.5 
nilles of tt·ansects across the site. 

Ground-based EM DGM was also completed across 
grids and radial transects as follows: 

• Six 25 by 25 foot grids. 
• Two 50 by 50 foot grids. 
• One 5 by 500 foot grid. 
• Two cross-shaped ttansects centered on the 

identified bombing target (one 1,512 feet long and 
one 1,537 feet long) . 

The MEC investigation was completed by selection 
and inttusive investigation of targets witliln the grids 
and tt·ansects. 

MC sampling -A total of fifteen (15) soil samples, 
plus QA/QC, were collected from within the grids and 
transects near it1tmsive targets and analyzed for 
explosives compounds and metals. No smface water 
or sediment samples were collected as no standing 
water features were present at tlte site during the RI 
fieldwork. 

Som·ce: A-Private accotmt, tmconfinned. B-EOD Response. C-ASR (USACE 1996) . D-ASR Supplement (USACE 2004). E-Field Findings. F-Speculation based on incomplete records; munitions type not verified. 250-lb. bomb "1ive, not practice" report.ed destroyed on-site by AVON UXO 
(KPPSP intemal memorandtm1 3/23/99 .). G-Speculation based on incomplete records; munitions type not verified. ASR Supplement RAC scoring states CEHNC "safety personnel have personal knowledge of flares being found on the range" (USACE2004). H-Typically used with M38A2. I-Site 
Investigation Findings. 
ASR-.AJ:chives Search Report 
DoD-Department of Defense 
EOD-Explosives Ordnance Disposal 
ESV-Ecological Screening Value 
HH SV-Human Health Screening Value 
MD-Munitions Debris 
MEC-Mtmitions and Explosives of Concem 
NIA-Not Available 
QR-Qualitative Reconnaissance 
SED-Sediment 
SI-Site Inspection 
SS-Smface Soil 
SW-Sm·face Water 
XRF - X-ray Fluorescence 
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Final Remedial Investigation/Feasibility Study Repol'f for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

TABLE3-2 GENERALIZED MUNITIONS AND EXPLOSIVES OF CONCERN CONCEPTUAL S ITE EXPOSURE MODEL 

SOURCE 

P1imary Sow ·ce 

Munitions and 
Explosives of 

Concem (MEC) 

June 2018 
Revision 0 

-

Source Media 

• ... Surface MEC 

• 

• ... Subsurface MEC 
0 

..... Underwater MEC 0 

+--
,...___ 

. ....... 

...... 
+--
. ......... 

• ·-'······ 

INTERACTION 

Activity Access 

Intrusive rl Access Available 
Fanning +--

Gardening 
Constrnction 

Non-intiusive 
Hiking 

Walking +--
Hunting 
Boating 
Fishing 

0 No Access 

Page 3-21 

Industrial 
L • 1~ 

~ 

RECEPTORS 

Human Receptor 

Cw1·ent/Future 

Recreational Residential Constrnction 

• • • 

e Complete Pathway 
0 Incomplete Pathway 
0 Potential Receptor 
® Receptor Not Present 
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Final Remedial Investigation/Feasibility Study Repol'f for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

TABLE 3-3 GENERALIZED M UNITIONS CONSTITUENTS C ONCEPTUAL S ITE E XPOSURE MODEL 

SOURCE 

P1imary Sow·ce 

--

Munitions 
Constituents 

-
T-- , -

' ' ' ' ' ' ' ' ' ... 
' 

e Complete Pathway 
0 Incomplete Pathway 
0 Potential Receptor 
@ Receptor Not Present 

June 2018 
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' 

Source Media 

Surface water/ 
Sediment 

' 

1' 

Soil 

... 
' ... ... 

' ... ... ... ... ... ... ... ... 
' ... 

~ 

' ' ... 
' ... 

INTERACTION 

Release Mechanism Exposure Media 

- Surface water/ -- Sediment -

Plant/ Animal ... Food Chain ... 
Uptake 

Volatilization I Air ~I .. 
- Surface Soil ..... - (0 in. to 2 ft) 

SubsUl'face Soil - ..... - (> 2 ft) 

1• 

Leaching Groundwater ~ 
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Exposure Routes 

Industrial 

Ingestion 0 

Dermal Contact 0 

Cultivated Crops 0 

Domestic Aninials 0 

Game/Fish 0 

Inhalation I 0 I 
Ingestion 0 

Dem:ial Contact • 
Inhalation (Dust) 0 

Ingestion 0 

Demial Contact 0 

Inhalation (Dust) 0 

Ingestion 0 

Dermal Contact 0 

hlhalation (Vapor) 0 

RECEPTORS 

Human Recep tor 

Ctment/Future 

Recreational Residential Construction 

• • 0 

• • 0 

0 0 0 

0 0 0 

0 0 0 

0 I 0 I 0 I 
0 0 0 

• • • 
0 0 0 

0 0 0 

0 0 0 

0 0 0 

() () 0 
() () 0 

0 0 0 
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Final Remedial Investigation/Feasibility Study Repol'f for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

TABLE3-4 MEC CHEMICAL COMPOSITION AND POTENTIAL MUNITIONS CONSTITUENTS 

:Mtl:\TIIO::'\ TYPE 

Bomb, Practice, 100 lb. 

Bomb, 4 lb. Incendia1y 

Charge, Spotting, Bomb 

Charge, Spotting, Bomb 

Fuze, Bomb, Tail 

Fuze, Bomb, Nose 

DNT - Dinitrntoluene 
PETN - Pentaerythritol tetranitrate 
TNT - Trinitrotoluene 

June 2018 
Revision 0 

CASING 

DESIG!'iA TIOl" COl\1POSITION 

M38A2 Steel 

Steel, Cadmium 
AN-MSO 

Coating 

Ml Al Steel 

M3 Steel 

AN-M101A2 Steel 

AN-M103 Steel 
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FILLER 1\1.\.TERIAL 

Sand 
Magnesium, Thennite (TH3), 

Bursting Charge, First Fire 
Mixture 

Black Powder 
Smokeless Powder 

P1imerM.ix 

Black Powder 
Dark Smoke Composition 
Priming Cap Composition 

Black Powder 
Primer Mixture 

TNT 

Tettyl 
Primer Mixture 

PoTE!'iTIAL M l fl\Til:o:t,·s 

C01'STITUENTS 

Iron 
Aluminum, Barium Nitrate, 
Cadmium, Iron, Magnesium, 
Potassium Nitrate and Sulfur 

Antimony sulfide, DNT, 
Diphenylam.ine, Iron, Lead 

Styphnate, Nitrocellulose, PETN, 
Potassium Nitrate 

Antimony sulfide, DNT, 
Diphenylamine, Iron, Lead 

Styphnate, Magnesium, 
Nitrocellulose, PETN, Potassium, 

Potassium Nitrate, Tetracene 
Barium Nitrate, Iron, Lead Azide, 

Lead Thiocyanate, Potassium 
Chlorate, Potassium Nitrate, 

Tetryl, TNT 
Barium Nitrate, Iron, Lead 

Thiocyanate, Potassium Chlorate, 
Tetrvl, TNT 
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Final Remedial Investigation/Feasibility Study Repol'f for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

T ABLE 3-5 MUNITIONS C ONSTITUENTS RISK-B ASED SCREENING LEVELS 

Soil .1. 

Soil Exposure SPLP 
Constituent - ' ( Ue/L) Water l u.e:/L)1 

·~~ 
1,3 ,5-Trinitrobenzene 2,000 210 19 
1,3-Dinitrobenzene 5.8 0.7 72 
2,4,6-Trinitrotoluene 21 1.2 49 
2,4-Dinitrotoluene 1.2 0.05 9.1 
2,6-Dinitrotoluene 0.36 0.05 0 .07 
2-Alnino-4, 6-dinitrotoluene 150 NIA NIA 
2-Nitrotoluene 6.3 70 550 
3-Nitrotoluene 3.2 140 380 
4-Amino-2,6-dinitrotoluene 150 NIA NIA 
4-Nitrotoluene 34 70 550 
Hexahvdro-1,3 ,5-trinitro-1,3 ,5-triazine (RDX) 6.1 NIA 180 
Methyl-2, 4, 6-trinitrophenylnitroamine (T etiyl) 160 70 NIA 
Nitro benzene 5.1 3.5 90 
Octahydro-tetraniti·o-1,3 ,5, 7-tetrazocine (HMX) 3,900 350 1,300 
Nitroglycerine 6.3 NIA NIA 
Pentaerythritol tetranitrate (PETN) 130 NIA NIA 
Almninum 77,000 (50,000) 200 1,530 (13) 
Al.1timonv 31 (0.27) 6 0.49 ( 4,300z) 
Barium 15,000 (330) 2,000 70.2 (1,000) 
Copper 3,100 (28) 1,000 2.853/6.94/22.35-' 
fr on 55.000 (ND) 300 1,760 (1 ,000) 
Lead 400 (11) 15 0.545/2.05111.69j 
Zinc 23,000 (46) 5,000 37.02/89.29/284.94-' 

Note: 
1 Based on the more stringent of the EPA Regional Screening Levels (Jwie 2015) for residential human exposures, or the Florida Department of Environmental Protection Soil Cleanup Target Levels 
(SCTLs) dated April 7, 2005, except where noted. Synthetic Process Leaching Procedure (SPLP) project screening levels are leachability standards based on FDEP's Groundwater Criteria Cleanup 
Target Levels (GCTLs) dated April 17, 2005. Values in parentheses are ecological screening values. 
2 Based on Chapter 62-302, Florida Administrative Code (F.AC.) Class ill surface water, which is more stringent than EPA levels. 
3 Values are water hardness dependent. Based on measured water hardness of actual field surface water samples. 
NIA= Not Applicable (i.e., no criteria available). 
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Final Remedial Investigation/Feasibility Study Repol'f for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

T ABLE3-6 P OTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

POTENTIAL ARAR 
(SlTBST A.~TIVE 

REQUIRE:\fENTS) 
1918 Migratory Bird 
Treaty, 16 
U.S.C. §§ 703(a), and the 
1940 
Bald Eagle Protection 
Act, 16 
U.S.C. 668(a) and (b) 

RCRA, 264 Subpa1t X 
(Miscellaneous Units 
OB/OD) and 266.202 
Subpart M - Military 
Munitions (Solid Waste 
Identification) 

June 2018 
Revision 0 

DESCRIPTIOl'I 
Establishes mles for protection of migratory birds and 
the bald eagle. Prohibits, hm1ting, taking, capturing, 
killing, attempting to take, capture, or kill, possess, 
offer for sale, sell, offer to barter, bruter, offer to 
purchase, purchase, deliver for shipment, ship, export, 
impo1t, cause to be shipped, expo1ted, or imp01ted, 
deliver for transportation, transport or cause to be 
trallSported, crury or cause to be cruTied, or receive for 
shipment, transportation, can-iage, or export, any 
migrato1y bi.rd, any prui, nest, or egg of ru1y such bi.rd, 
or ru1y product, whether or not manufactured, which 
consists, or is composed in whole or part, of any such 
bi.rd or any part, nest, or egg thereof. For Bald Eagles, 
prohibits knowingly, or with wanton disregard for the 
consequences, take, possess, sell, purchase, bruter, 
offer to sell, purchase or bruter, transport, expo11 or 
import, at any ti.me or in any manner any bald eagle 
commonly knovm as the American eagle or ru1y golden 
eagle, alive or dead, or any pa1t, nest, or egg thereof of 
the foregoing eagles. 
Establishes mles for open bm·n/open detonation and 
management. 
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TYPE OF 

ARi\.R STATUS 
Location- Relevant and 
Specific Appropriate 

Action- Relevant and 
Specific Appropriate 

COl\Il\IEXT 
Bald eagles are known to inhabit the 
Kissimmee Prairie Preserve State Park. 
Additionally, the endangered Florida 
Grasshopper Sparrow is known to 
frequent and breed in the pruk The 
pertinent sections of these citations 
pertain to avoidance of critical habitat, if 
identified. 

Prevent any releases that may have 
adverse effects on human health or the 
environment due to migration of waste 
constituents in the grom1dwater, 
subsurface soil, surface water, wetlands, 
surface soil and/or air. Monitor 
environmental media and report findings. 
Perfom1 con-ecti.ve action, if nec.essa1y. 
Applicable if consolidated MEC shots are 
required as part of remedial actions. 

Contract No. : W912DY-10-D-0028 
Task Order No.: 0008 



Final Remedial Investigation/Feasibility Study Repol'f for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

TABLE3-6 POTENTIALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARs) 

POTENTIAL ARAR 
(SlTBSTA.~TIVE TYPE OF 

REQUIRE:\fEl\IS) DESCRIPTIOi\ ARL\.R STATUS CO:\IMEi\T 
Endangered Species Act 
of 1973 
16 U.S.C. §1538(a)(l)(B) 

June 2018 
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§ 1538. Prohibited acts 
(a) GENERAL. 

(1) Except as provided in sections 6(g)(2) and 10 of 
this Act, with respect to any endangered species of 
fish or wildlife listed pursuant to section 4 of this 
Act it is unlawful for any person subject to the 
jurisdiction of the United States to -

(B) take any such species within the United States or 
the ten'itorial sea of the United States; 
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Location
Specific 

Applicable The endangered Florida Grasshopper 
Sparrow is known to be present and breed 
within the KPPSP and could be affected 
by remedial actions. Core (critical) 
habitat for this species exists in many 
paits of the recommended Bombing 
Targets MRS acreage. 

Contmct No.: W912DY-10-D-0028 
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Aquatic lVIag 
Planned: 
Complete boat-
mounted 
magnetometer 
survey 200 ft. 
upstream and 800 
ft. downstream of 
bridge. 

Actu al: Same 

NIA 

Airborne l\tlag-and-
l\fagnetometer Dig 

Planned: 
Complete mag-
and-dig in a 20 
ft. wide buffer 
on both banks 
over same 
distances as 
aquatic 

NIA magnetometer. 

A ctual: Same 

Planned: Heli.mag 
survey on 1 OOm spaced 
transects across SITE. 

Actual: Replaced 
Helimag with ground 
basedEM DGM 
transects on same 1 OOm 
spacing in southeast 

NIA comer of site due to 
Florida Grasshopper 
Sparrow core habitat. 
lOOm spacing resulted 
in same 90% 
confidence level of 
detecting target of 
assumed size. 

Analog Instrument 
Reconnaissance EM DGJVI Grids 

NIA NIA 

Planned: Complete AIR Planned: Complete ground based 
in portions ofHelimag EM DGM over 2.2 acres of grids 
transects that are (38). 
inaccessible or require 
flight over 3m in altitude Actual: No grids were required as 
for distances over 1 OOm. no indications of concentrated areas 

of MD were identified. All 
Actual: Same. anomalies were small and visually 

investigated and detennined to be 
non-mmi.itions-related metallic 
debris and items. 
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EM DGl\iI 
Radial Cross-

Shaped 
Transects 

NIA 

Planned: Complete 
two cross-shaped 
radial transects at an 
estimated two 
bombing targets. 

Actual: None. No 
MEC and only two 
small pieces of MD 
were found in the 
entire SITE. 

Final Remedial lnwstigation/Feasibility Study Report for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Project Remedial Response Objectives 

Intrusive 
Investigation 

Planned: 
Intrusively 
investigate every 
mag-and-dig 
anomaly. 

Actual: Same 

Planned: 
Intmsive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: 
Individual single 
point anomalies 
were inspected 
and intrusively 
investigated if 
necessary. All 
were non-
mtmitions-related. 

:\1C Sampling DQOs Achieved? 
Planned: Collect eight (8) surface soil, Yes. 
and collocated surface water and MC: The sampling that was completed 
sediment samples along subject length of adequately characterized the site. MC 
creek. Potentially install monitoring data quality was detemi.ined to meet 
wells. project objectives as described in 

Section 4.1 and Appendix B. 
Actual: Collected eight (8) collocated 
sediment and surface water samples. MEC: MEC investigation objectives, 
Surface soil samples, except for one BIP including DGM IVS (Appendix E), 
sample, were not necessary due to no digital geophysical data (Appendix F), 
MEC/MD on dry banks. Monitoring and DGM QA/QC (Appendix K) met 
wells were also not necessary. project objectives. DGM QA/QC is also 

discussed in section 4. 1, and the VSP 
reanalysis of the DGM confidenc.e levels 
pertaining to bombing target 
identification is discussed in Section 
4 .1.11. 

Planned: Fifteen (15) surface soil Yes. 
samples in areas with MEC/MD and MC: MC sampling was not required for 
fifteen (15) collocated surface water and this site. 
sediment samples in standing water 
featw·es. Install and sample up to three MEC: MEC investigation objectives, 
groundwater monitoring wells if including DGM IVS (Appendix E), 
necessary. digital geophysical data (Appendix F), 

and DGM QA/QC (Appendix K) met 
Actual: MC sampling was not project objectives. DGM QA/QC is also 
necessaiy because no MEC ai1d only two discussed in section 4 .1, and the VSP 
small pieces of MD were found in the reanalysis of the DGM confidence levels 
entire site. pertaining to bombing tai·get 

identification is discussed in Section 
4.1.11. 

The results of the RI indicate that the 
site was not used for munitions-related 
activities. 

Contract No.: W91 2DY-10-D-0028 
Task Order No.: 0008 



TABLE 3-7 EVALUATION OF Rl D ATA Q UALITY OBJECTIVES 

i\.irborne J\1ag-and- Analog Instrument 

EMDG:M 

Radial Cross-
Shaped 
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Project Remedial Response Objectives 
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NIA 

Planned : Helimag 
sw-vey on 1 OOm spaced 
transects across site. 

Actual: Replaced 
Helimag with ground 
basedEMDGM 
transects on same 1 OOm 
spacing in southeast 
comer of site due to 
Florida Grasshopper 
Sparrow core habitat. 
lOOm spacing resulted 
in same 90% 
confidence level of 
detecting target of 
assumed size. 

Planned: 
None. 

Actual: 
completed mag-
and-dig in grids 
established in 
south patt of site 
on private lands 
south ofKPPSP. 

P lanned : Complete AIR Planned: Complete ground based 
in po11ions of Helimag EM DGM over 2.9 acres of grids 
transects that are (50). 
inaccessible or require 
flight over 3m in altitude Actual: No grids were required in 

for distances over 1 OOm. the portion of the site within KPPSP 
as no indications of concentrated 

Actual: Same. areas of MD were identified. All 
anomalies were small and visually 
investigated and detennined to be 
non-munitions-related metallic 
debris and items. In the portion of 
the site south ofKPPSP, 0.11 acres 
of25 by 25 ft. grids were 
established to investigate apparent 
anomalies. However, due to access 
issues these grids were subjected to 
only AIR with the result being that 
all anomalies were related to non-
munitions-related metallic debris 
and items. 
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Planned: Complete Planned: 
two cross-shaped Intrusive 
radial transects at an investigation of 
estimated two all MEC-like 
bombing targets. anomalies and ten 

percent of 
Actual: None. No remaining 
MECorMDwas anomalies. 
found in the entire 
site. Actual: 

Individual single 
point anomalies 
were inspected 
and intrusively 
investigated if 
necessary. 
Additionally, 
mag-and-dig was 
completed on the 
grids established 
in the southern 
portion of the site. 
All items 
observed were 
non-munitions-
related. 

Planned : Fifteen (15) surface soil Yes. 
samples in areas with MEC/MD and MC: MC sampling was not required for 
fifteen (15) collocated surface water and this site. 
sediment samples in standing water 
features. Install and sample up to three 
groundwater monitoring wells if 
necessary. 

Actual: MC sampling was not 
necessary because no MEC or MD was 
found in the entire site. 

MEC: MEC investigation objectives, 
including DGM IVS (Appendix E), 
digital geophysical data (Appendix F), 
and DGM QA/QC (Appendix K) met 
project objectives. DGM QA/QC is also 
discussed in section 4 .1 , and the VSP 
reanalysis of the DGM confidence levels 
pertaining to bombing target 
identification is discussed in Section 
4.1.11 . 

The results of the RI indicate that the 
site was not used for munitions-related 
activities. 

Contract No.: W912DY-10-D-0028 
Task Order No.: 0008 



TABLE 3-7 EVALUATION OF Rl D ATA Q UALITY OBJECTIVES 

i\.irborne 1\1ag-and- Analog Instrument 

EMDG:M 

Radial Cross-
Shaped 
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Planned: Helimag 
sw-vey on 1 OOm spaced 
transects across site. 

Actual: Same. 

NIA 

Planned: Helimag 
sw'Vey on lOOm spaced 
traiisects across site. 

Actual: Replaced 
Helimag with ground 
basedEMDGM 
tra1isects on same 1 OOm 
spacing across entire 
site due to Florida 
Grasshopper Spai1·ow 
core habitat. lOOm 

NIA 
spacing resulted in 
same 90% confidence 
level of detecting tai·get 
of asswned size. 

P lanned : Complete AIR Planned : Complete growid based Planned: Complete 
in po11ions of Helimag EM DGM over 0.3 acres of grids (5) two cross-shaped 
transects that are at assumed two targets. radial transects at an 
inaccessible or require estimated two 
flight over 3m in altitude Actual: Completion of0.31 acres bombing targets. 
for distances over 1 OOm. of grids (8) at one identified MD 

field area. Actual: Cross-
Actual: Same. shaped radial 

transects were 
completed at the one 
identified bombing 

NIA 
target. 

Planned: Complete AIR Planned: Complete growid based Planned: Complete 
in portions ofHelimag EM DGM over 0.3 acres of grids (5) two cross-shaped 
transects that are at assumed two tai·gets. radial transects at an 
inaccessible or require estimated two 
flight over 3m in altitude Actual: Completion of 0.17 acres bombing targets. 
for distances over 1 OOm. of grids (6) at one identified MD 

field area. Actual: Cross-
Actual: Same, except shaped radial 
AIR was completed in transects were 
segments inaccessible to completed at the one 
EMDGM. identified bombing 

NIA 
target. 
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Planned: 
Intrusive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: All 
anomalies in the 
grids and cross-
shaped radial 
transects were 
intmsively 
investigated due 
to the relatively 
low number of 
anomalies. 

P lanned: 
Intmsive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: All 
anomalies in the 
grids and cross-
shaped radial 
transects were 
inttusively 
investigated due 
to the relatively 
low number of 
anomalies. 

Planned: Fifteen (15) surface soil Yes. 
samples in areas with MEC/MD and MC: The sampling that was completed 
fifteen (15) collocated surface water and adequately characterized the site. MC 
sediment samples in standing water data quality was detem:rined to meet 
features. Install and sample up to three project objectives as described in 
gr01mdwater monitoring wells if Section 4.1 and Appendix B. 
necessary. 

MEC: MEC investigation objectives, 
Actual: Collected fifteen (15) surface including DGM IVS (Appendix E), 
soil samples from MD field area near digital geophysical data (Appendix F), 
intrusive targets. Collected one and DGM QA/QC (Appendix K) met 
collocated surface water and sediment project objectives. DGM QA/QC is also 
sample from each of two small ponded discussed in section 4.1, and the VSP 
water features present near the MD field. reanalysis of the DGM confidence levels 
Investigation of groundwater was not pertaining to bombing target 
necessaiy due to analytical results from identification is discussed in Section 
samples collected, including SPLP. 4.1.11. 

The results of the RI dete1111ined the 
location of a MD field related only to 
M38A2 lOOlb. practic.e bombs. Results 
of MC sampling adequately 
characterized the nature ai1d extent of 
MC at the site. 

Planned: Fifteen (15) sw-face soil Yes. 
samples in areas with MEC/MD and MC: The sampling that was completed 
fifteen (15) collocated swface water and adequately characterized the site. MC 
sediment samples in standing water data quality was determined to meet 
featmes. Install and sample up to three project objectives as described in 
growidwater monitoring wells if Section 4.1 and Appendix B. 
necessaiy. 

MEC: MEC investigation objectives, 
Actual: Collected fifteen (15) surface including DGM IVS (Appendix E), 
soil samples from bombing target area. digital geophysical data (Appendix F), 
Collected one collocated smface water and DGM QA/QC (Appendix K) met 
and sedin1ent sample from one small project objectives. DGM QA/QC is also 
ponded water featw-e present near the discussed in section 4 .1, and the VSP 
bombing target. Investigation of reanalysis of the DGM confidence levels 
gr01mdwater was not necessa1y due to pertaining to bombing target 
analytical results from samples identification is discussed in Section 
collected, including SPLP. 4.1.11. 

The results of the RI detem:rined the 
location of a MD field related only to 
M38A2 lOOlb. practice bombs. Results 
of MC sampling adequately 
chai·acterized the nature and extent of 
MC at the site. 

Contract No.: W91 2DY-10·D-0028 
Task Order No.: 0008 
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i\.irborne 1\1ag-and- Analog Instrument 

EMDG:M 

Radial Cross-
Shaped 
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NIA 

NIA 

Planned: Helimag 
sw-vey on 1 OOm spaced 
transects across site. 

Actual: Same. 

NIA 

Planned : Helimag 
sw'Vey on lOOm spaced 
transects across SITE. 

Actual: Replaced 
Helimag with AIR 
transects in north 
quatier of site due to 
landowner refusal to 
allow helicopter over NIA 
flight or EM DGM. 
AIR transects resulted 
in no MEC or MD 
finds. 

Planned: Complete AIR Planned: Complete ground based Planned: Complete 
in po11ions of Helimag EM DGM over 0.3 acres of grids (5) two cross-shaped 
transects that are at assumed two targets. radial transects at an 
inaccessible or require estimated two 
flight over 3m in altitude Actual: Completion of0.36 acres bombing targets. 
for distances over 1 OOm. of grids ( 10) at one identified 

bombing target. Actual: Cross-
Actual: Same. shaped radial 

transects were 
completed at the one 
identified bombing 
target. 

Planned: Complete AIR Planned: Complete ground based Planned: Complete 
in portions ofHelimag EM DGM over 0.3 acres of grids (5) two cross-shaped 
transects that are at assumed two targets. radial transects at an 
inaccessible or require estimated two 
flight over 3m in altitude Actual: None. No MEC or MD bombing targets. 
for distances over l OOm. was fow1d dming the RI. 

Actual: None. No 
Actual: Same. AIR also MECor MD was 
completed in notih quatier fom1d in the entire 
of SITE due to landowner site. 
refusal of helicopter over 
flight or EM DGM. 
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Planned: 
Intrusive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: All 
anomalies in the 
grids and cross-
shaped radial 
transects were 
intmsively 
investigated due 
to the relatively 
low number of 
anomalies. 

Planned: 
Intmsive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: All 
anomalies in the 
grids and cross-
shaped radial 
transects were 
intrnsively 
investigated due 
to the relatively 
low number of 
anomalies. 

Planned: Fifteen (15) surface soil Yes. 
samples in areas with MEC/MD and MC: The sampling that was completed 
fifteen (15) collocated surface water and adequately characterized the site. MC 
sediment samples in standing water data quality was detem:rined to meet 
features. Install and sample up to three project objectives as described in 
groundwater monitoring wells if Section 4.1 and Appendix B . 
necessary. 

MEC: MEC investigation objectives, 
Actual: Collected fifteen (15) sw·face including DGM IVS (Appendix E), 
soil samples from bombing target area. digital geophysical data (Appendix F), 
Collected one collocated smface water and DGM QA/QC (Appendix K) met 
and sediment sample from one pond project objectives. DGM QA/QC is also 
present near the bombing target. discussed in section 4 .1, and the VSP 
Investigation of groundwater was not reanalysis of the DGM confidence levels 
necessary due to analytical results from pertaining to bombing target 
samples collecte.d, including SPLP. identification is discussed in Section 

4.1.11. 

The results of the RI dete1111ined the 
location of a MD field related only to 
M38A2 lOOlb. practic.e bombs. Results 
of MC sampling adequately 
characterized the natme and extent of 
MC at the site. 

Planned: Fifteen (15) sw-face soil Yes. 
samples in areas with MEC/MD and MC: MC sampling was not required for 
fifteen (15) collocated surface water and this site. 
sediment samples in standing water 
featmes. Install and sample up to three MEC: MEC investigation objectives, 
groundwater monitoring wells if including DGM IVS (Appendix E), 
necessary. digital geophysical data (Appendix F), 

and DGM QA/QC (Appendix K) met 
Actual: MC sampling was not project objectives. DGM QA/QC is also 
necessary because no MEC or MD was discussed in section 4.1 , and the VSP 
found in the entire site. reanalysis of the DGM confidence levels 

pertaining to bombing target 
identification is discussed in Section 
4 .1.11. 

The results of the RI indicate that the 
site was not used for munitions-related 
activities. 

Contract No.: W912DY-JO-D-0028 
Task Order No.: 0008 
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NIA 

NIA 

Planned: Helimag 
sw-vey on 1 OOm spaced 
transects across site. 

Actual: Same. 

NIA 

Planned: Helimag 
sw'Vey on lOOm spaced 
transects across site. 

Actual: Replaced 
Helimag with growid 
basedEMDGM 
transects on same 1 OOm 
spacing across entire 
site due to Florida 
Grasshopper Spai1·ow 
core habitat. l OOm 
spacing resulted in NIA 
same 90% confidence 
level of detecting target 
of assumed size. 

Planned: Complete AIR Planned: Complete growid based Planned: Complete 
in po11ions of Helimag EM DGM over 0.3 acres of grids (5) two cross-shaped 
transects that are at assumed two targets. radial transects at an 
inaccessible or require estimated two 
flight over 3m in altitude Actual: Completion of0.32 acres bombing targets. 
for distances over 1 OOm. of grids (7) at one identified 

bombing target. Actual: Cross-
Actual: Same. shaped radial 

transects were 
completed at the one 
identified bombing 
target. 

Planned: Complete AIR Planned: Complete growid based Planned: Complete 
in po1tions ofHelimag EM DGM over 0.3 acres of grids (5) two cross-shaped 
transects that are at assumed two targets. radial transects at an 
inaccessible or require estima tecl two 
flight over 3m in altitude Actual: Completion of0.26 acres bombing targets. 
for distances over 1 OOm. of grids (9) at one identified 

bombing target. Actual: Cross-
Actual: Same, except shaped radial 
AIR was completed in transects were 
segments inaccessible to completed at the one 
EMDGM. identified bombing 

target. 
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Planned: 
Intrusive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: All 
anomalies in the 
grids and cross-
shaped radial 
transects were 
intmsively 
investigated due 
to the relatively 
low number of 
anomalies. 

Planned: 
Intmsive 
investigation of 
all MEC-like 
anomalies and ten 
percent of 
remaining 
anomalies. 

Actual: All 
anomalies in the 
grids and cross-
shaped radial 
transects were 
intmsively 
investigated due 
to the relatively 
low number of 
anomalies. 

Planned: Fifteen (15) surface soil Yes. 
samples in areas with MEC/MD and MC: The sampling that was completed 
fifteen (15) collocated surface water and adequately characterized the site. MC 
sediment samples in standing water data quality was detem:rined to meet 
features. Install and sample up to three project objectives as described in 
grotmdwater monitoring wells if Section 4.1 and Appendix B. 
necessary. 

MEC: MEC investigation objectives, 
Actual: Collected fifteen (15) surface including DGM IVS (Appendix E), 
soil samples from bombing target area digital geophysical data (Appendix F), 
near intmsive targets. Collected one and DGM QA/QC (Appendix K) met 
collocated surface water and sediment project objectives. DGM QA/QC is also 
sample from each of two water-filled discussed in section 4.1, and the VSP 
ditches that bisect the notth part of the reanalysis of the DGM confidence levels 
site. Investigation of growidwater was pertaining to bombing target 
not necessary due to analytical results identification is discussed in Section 
from samples collected, including SPLP. 4 .1.11. 

The results of the RI detennined the 
location of a distinct bombing target 
with MD related only to M38A2 lOOlb. 
practice bombs. Results of MC 
sampling adequately characterized the 
nature and extent of MC at the site. 

Planned: Fifteen (15) surface soil Yes. 
samples in areas with MEC/MD and MC: The sampling that was completed 
fifteen (15) collocated swface water and adequately characterized the site. MC 
sediment samples in standing water data quality was determined to meet 
features . Install and sample up to three project objectives as described in 
growidwater monitoring wells if Section 4.1 and Appendix B. 
necessary. 

MEC: MEC investigation objectives, 
Actual: Collected fifteen (15) swface including DGM IVS (Appendix E), 
soil samples from bombing target area digital geophysical data (Appendix F), 
near intmsive tai·gets. No surface water and DGM QA/QC (Appendix K) met 
and sedin1ent samples collected clue to project objectives. DGM QA/QC is also 
the lack of standing water features in the discussed in section 4 .1, and the VSP 
site. Investigation of growidwater was reanalysis of the DGM confidence levels 
not necessary due to analytical results pertaining to bombing tai·get 
from samples collected, including SPLP. identification is discussed in Section 

4.1.11. 

The results of the RI detennined the 
location of a distinct bombing target 
with MD related only to M38A2 lOOlb. 
practice bombs, M50 series incendiary 
bombs, and fuze parts. Results of MC 
sampling adequately characterized the 
nature and extent of MC at the site. 
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Radial Cross-
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Project Remedial Response Objectives 

Airborne 1\1ag-and- Analog Instrument Shaped Intrush'e 
~~~______mg_____~~~~~~ 

NIA 

NIA 

Planned: Soil 
sampling for lead 
analysis at eight grotllld 
machine gllll targets. 

Actual: Sampled two 
targets due to ROE 
refusal on remaining 
targets. 
Planned: Soil 
sampling for lead 
analysis at 21 ground 
machine gun targets. 

Actual: Sampled 11 
targets due to ROE 
refusal on remaining 
targets. 

AlR - Analog Instrument-asststed Surface Reconnaissance 
DGM - Digital Geophysical Mapping 
EM - Electromagnetic 
KPPSP - Kissimmee Prairie Preserve State Parle 
m-meter 
MC - Munitions Constituents 
MD - Munitions Debris 
MEC - Munitions and Explosives of Concern 
NIA - Not Applicable 
RI - Remedial Investigation 
SPLP - Synthetic Precipitation Leaching Procedure 
XRF - X-ray Fluorescence 

June 2018 
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NIA 

NIA 

NIA NIA NIA NIA 

NIA NIA NIA NIA 

Page 3-32 

Planned: Sample eight targets by 
placing a 300 by 300 ft. grid over each 
target and sampling soils from 0 to 2 feet 
and field analyzing soil for lead (with 
10% laboratory analysis for conelation). 

Actual: Due to ROE refusal on most 
targets, sampled two of eight targets. 

Planned: Sample 11 targets by placing 
a 300 by 300 ft. grid over each target 
and sampling soils from 0 to 2 feet and 
field analyzing soil for lead (with 10% 
laboratory analysis for conelation). 

Actual: Due to ROE refusal on most 
targets, sampled two of eight targets. 

Yes. 
MC: The sampling that was completed 
adequately characterized the site as a 
representative subset of the targets were 
sampled. MC data quality was 
determined to meet project objectives as 
described in Section 4.1 and Appendix 
B. 

Yes. 
MC: The sampling that was completed 
adequately characterized the site as a 
representative subset of the targets were 
sampled. MC data quality was 
determined to meet project objectives as 
described in Section 4.1 and Appendix 
B. 
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RI Characterization of MEC and MC 

4.0 RI CHARACTERIZATION OF MEC AND MEC 
4.1 MEC CHARACTERIZATION 

a. The PDT conducted a comprehensive review of existing site-specific data, including the 
INPR (USACE, 1992), the ASR (USACE, 1996), the removal action for the live 250 lb. general 
purpose bomb in 1999, the ASR Supplement (USACE, 2004a), the Defense Environmental 
Programs Annual Report to Congress (DEPARC), the SI (Parsons, 2008), and other available 
historical documents and records, noting the type of ordnance used.  It was determined that for 
Target XI-Land Skip Bombing Target, Target XII-BGR, Target XIII-Practice Bombing Target, 
Target XIV-Practice Bombing Target, Target XV-Practice Bombing Target, the Area Bombing 
Target, and the North and Central Restricted Use Areas that the likely munitions-related features 
at the sites would be bombing targets where a concentration of MEC and/or MD would be 
present over an assumed target radius of about 71m.  For the Arbuckle Creek Fuze Disposal 
Area, since the bomb fuzes were reportedly dumped off a bridge into the waters of Arbuckle 
Creek, the approach included aquatic magnetometer surveys along with mag-and-dig along the 
creek banks.  The MEC field investigation procedures presented in Section 3 of the Final Work 
Plans (ZAPATA, 2012) included a discussion of the methodologies and procedures used to 
determine the types of geophysics to use to identify the expected targets, and the spacing of the 
transects required to provide a 90 percent probability of detecting a target feature of the stated 
size.  A summary of the planned field approach and the actual field approach that was used at 
each site is provided on Table 3-7.  Fieldwork was conducted in accordance with the Final Work 
Plans (ZAPATA, 2012). 
b. For all sites except the Arbuckle Creek Fuze Disposal Area, and Ranges XII and XIX 
(PFCs) the planned MEC investigation approach had determined a combination of Helimag 
transects across the site, EM geophysical cross-shaped radial transects at apparent bombing 
targets, and EM DGM grids positioned appropriately at the sites would be sufficient to 
characterize the nature and extent of MEC and MD. For Ranges XII and XIX (PFCs), MEC 
investigation was not required because the ranges had been determined to be used only for aerial 
machine gun practice.  The Arbuckle Creek Fuze Disposal Area was a disposal site for fuzes in 
the creek and thus required a separate approach.  Specifically, the planned approach for the site 
included the following.  

1.		 Helimag surveying across all sites, except Arbuckle Creek, and the two PFCs, on 100m 
transect spacings.  

2.		 AIR to fill in segments of the Helimag surveys where the helicopter was precluded from 
flying for any reason or where the helicopter altitude exceeded 3 meter for at least 100 
meters of transect (where such transects were accessible). 

3.		 Establishment of cross-shaped radial DGM transects on identified bombing targets.  

4.		 Establishment of a series of DGM grids within areas of high, medium and low density 
MEC and/or MD.  

5.		 Intrusive investigation of selected targets within the cross-shaped transects and grids.  
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Okeechobee and Highlands Counties, Florida 

RI Characterization of MEC and MC 
c. As previously discussed in Section 3, changes to the approach described above, and as 
summarized in Table 3-7, were required based on situations and conditions encountered during 
the RI fieldwork.  Primarily, the major change required was to Target XII, the Area Bombing 
Target, and portions of the North and Central Restricted Use Areas where Helimag surveys 
required replacement with ground based EM DGM surveys because of the presence of the 
endangered Florida Grasshopper Sparrow.  Additionally, since the landowner would not grant 
permission to conduct Helimag surveys or ground based EM DGM surveys in the northern 
portion of Target XIV, this portion of the site was investigated by AIR.  A discussion of the 
various field methodologies is provided in the following subsections.  
d. The Arbuckle Creek Fuze Disposal Area required a unique approach to the MEC 
investigation.  This included aquatic (boat-mounted) magnetometer surveys of the creek for a 
distance of 200 ft. upstream, and 800 ft. downstream of the former bridge location on East 
Arbuckle Road (Exhibit 4-1).  Additionally, the creek banks underwent mag-and-dig operations 
along both banks of the creek the same distances up and downstream, and for a lateral distance of 
20 ft. outward from the creek.  
e. Depictions of the MEC investigation activity coverage at the remaining sites are shown 
on Exhibits 4-2 through 4-9.  

4.1.1 Airborne (Helicopter Magnetometer Surveys (Helimag) 
a. Helimag transect data were collected at Targets XI, XIII, XIV, XV, and the North and 
Central Restricted Use Areas using a helicopter-mounted VG-22 magnetometer array developed 
by Battelle.  Additional information concerning this platform is contained in Battelle’s Final 
Report on Airborne Geophysical Survey, dated November 2012 and included as Appendix F in 
this report.).  The VG-22 array contains 22 cesium-vapor sensors, each capable of detecting 
induced distortions within the Earth’s magnetic field within the vicinity of ferrous objects.  The 
sensors are arranged into 11 vertical gradiometer pairs within the array, each separated vertically 
by 0.5m, and the 11 sensor pairs are arranged with 7 pairs suspended forward of the survey 
helicopter within the “foreboom”, and 2 sensors each suspended to either side of the survey 
helicopter within the “lateral booms”. 
b. Sensor pairs are spaced horizontally every 1.0m along the foreboom and every 1.75m 
along the lateral booms located on each side of the helicopter.  At this spacing, the array collects 
a DGM data swath 12m in width.  Along with the sensor pairs, an integrated GPS-inertial 
measurement unit (IMU) was used to accurately measure the pitch, roll, and yaw of the array 
during flight, while a precision GPS positioning system collected centimeter-level positioning 
data for each sensor.  Vertical positioning of the array during DGM surveys was enhanced using 
four acoustic altimeters, one each located at the tip of each boom, in conjunction with the 
helicopter’s existing laser altimeter.  
c. Sensor data are collected from the VG-22 at a rate of 1,200 Hertz (Hz), which is down-
sampled to 120 Hz while the helicopter travels at approximately 40 to 60 miles per hour; this 
produces a down-line data point spacing of approximately 15 centimeters (cm). All data are 
recorded on a proprietary data management console.  Other inputs are recorded at the full output 
rates of each device and interpolated to 120 Hz.  Navigation of the VG-22 is directed through a 
real-time differential GPS system.  Aircraft position is recorded on the data management console 
and updated by post-processing with the differential GPS/IMU (sampled at a rate of 100 Hz) to 
provide an antenna positioning accuracy of approximately 2cm. 
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RI Characterization of MEC and MC 
d. Additional information concerning the Helimag survey procedures, including instrument 
calibration and standardization, QA/QC procedures, Instrument Verification Strip (IVS) 
procedures and results, and the results of the surveys can be found in Appendixes E and F of this 
report.  
e. A depiction of the Helimag transect coverage completed at the North and Central 
Restricted Areas and Targets XI, XIII, XIV, and XV is shown on Exhibits 4-2, 4-3, 4-4, 4-6, 4-7, 
and 4-8, respectively.  During the RI fieldwork, and for safety reasons, the Helimag survey 
transect orientations were adjusted from the originally planned east-west orientation to a 
direction that allowed the helicopter to fly directly into the prevailing winds at the time of each 
survey.  
f. An attempt was made to fly the Helimag transects at an altitude of no more than 1 to 2m 
above the ground to provide the optimum response, resolution and data quality from the 
magnetometer sensors.  The helicopter was required to fly at higher altitudes where tree 
hammocks, tree lines, buildings, power lines, or other structures prevented flight at these lower 
altitudes.  The PDT discussed the impact of higher altitudes on the usability of the magnetometer 
data, and decided that data collected at altitudes of 3m and lower provided sufficient data quality 
to meet the DQOs for the project (primarily to provide sufficient data to detect a M83 4 lb. 
fragmentation bomb).  The segments of the Helimag transects that were flown at altitudes above 
3m are depicted on Exhibits 4-2, 4-3, 4-4, 4-6, 4-7, and 4-8.  As described in the next section, 
these segments, in general, were replaced with AIR in order to cover as much of the Helimag 
survey areas as possible. 
g. Information on the results of the Helimag survey, including magnetometer response maps 
from each site, can be found in Appendix F of this RI report.  

4.1.2 Analog Instrument-assisted Reconnaissance (AIR) 
a. AIR was used to fill in transect gaps longer than the transect spacing (100m) in Helimag 
transects that resulted from helicopter altitudes over 3m.  However, certain segments that were 
flown above 3m were also not accessible to personnel on the ground due to infrastructure 
(pavements, buildings, etc.), thick and impenetrable vegetation, or standing water features (ponds 
and sloughs).  AIR was also used to complete the surveying of the northern quarter of Target 
XIV-Practice Bombing Target due to the landowner’s refusal to allow helicopter overflight or 
ground based EM DGM. The transect segments at each site that were successfully accessed for 
AIR are shown on Exhibits 4-2, 4-3, 4-4, 4-6, 4-7, and 4-8.  
b. AIR transects in the designated areas were divided into individual 200 ft. segments (as 
site conditions dictated) with each segment being as straight as possible.  A wooden stake (hub) 
was securely embedded in the ground at the beginning and end of each segment.  The stakes 
were labeled with a unique hub number.  The hub position was surveyed using a Trimble® 

GeoXH™ GPS with a pole-mounted external antenna (when satellite coverage was available).  
Objects such as large trees, buildings, water bodies, heavily vegetated areas, etc. were skirted, 
and the transect line was picked up on the other side of the obstruction. 
c. AIR transects were visually inspected by one, two-man team using Schonstedt Model 
CX-52 and/or White’s® metal detectors.  One team member was responsible for sweeping the 1m 
wide path between each 200 ft. section of transect, and the other team member logged the 
number of contacts encountered into the Trimble GPS at each hub.  The team completed AIR of 
all anomalies along approximate 200 ft. segments.  Quantities of subsurface contacts as well as 
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RI Characterization of MEC and MC 
any surface MD or non-munitions-related debris (type and description) were recorded per 200 ft. 
transect segment in field log books and digitally in a Trimble® GeoXH™ GPS hand-held device. 
Forensic evidence of potential historical military activity was noted.  Data collection results are 
discussed in Section 5.0 of this report. 

4.1.3 Electromagnetic (EM) Digital Geophysical Mapping 
a. Ground-based DGM production data was collected with a cart-mounted, 1.0m x 0.5m 
coil EM61 MKII with a GPS antenna mounted to the coil.  As previously discussed, ground 
based EM DGM was completed in Targets XII and the Area Bombing Target, and portions of the 
North and Central Restricted Use Areas to replace the Helimag surveys due to these areas lying 
within the core habitat areas of the endangered Florida Grasshopper Sparrow.  The transects that 
were completed with EM DGM are shown on Exhibits 4-2, 4-3, 4-5, and 4-9.  EM DGM was 
also completed within grids and cross-shaped radial transects in Targets XI, XII, XIII, XIV, XV 
and the Area Bombing Target.  The locations of those grids and radial transects are presented 
and discussed in Section 5.  The EM61 shown in the exhibit below is a high-sensitivity Time 
Domain Electromagnetic Mapping (TDEM) system capable of detecting both ferrous (iron) and 
non-ferrous (aluminum, copper, brass, etc.) metals.  The EM61 detects metal by generating an 
EM pulse in the transmitter coil. The 1m by 0.5m EM61 coil generates an electromagnetic 
pulse, which induces eddy currents both in the ground and within any buried metallic objects. 
The EM61 system receiver coil then measures the secondary field decaying eddy currents in 
millivolts (mV) at either three or four time gates, or channels.  The data are time-stamped and 
stored to a field computer along with time-stamped GPS coordinates, which may be collected 
simultaneously by affixing a GPS receiver to the EM61 during DGM surveys.  Because eddy 
currents decay slowly in metallic objects, a relatively high EM field is detectable over the object 
compared to the low-level background signal recorded when no metal is present.  The primary 
factors affecting the ability of the EM61 to detect metallic objects include size, mass, orientation, 
and distance of the metallic object from the coil. A sufficient contrast between the metallic 
objects and surrounding materials must also exist for the metallic object to be distinguishable 
within the EM61 data. 
b. During both the IVS and the DGM surveys conducted at the Former Avon Park Army 
Airfield, four time gates/channels (220 microseconds [s], 360 s, 660 s, and 1,200 s) were 
recorded and measured in mV.  EM61 readings were recorded to an Allegro CX data logger at a 
rate of 10 readings per second (10 Hz). Nominal coil height used on this survey was 16 in. (40.6 
cm). 
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Single Coil EM61-MK2
	

4.1.3.1 Quality Control 
4.1.3.1.1 Geophysical System Verification 
a. In accordance with the Final Work Plans (ZAPATA, 2012), a Geophysical System 
Verification (GSV) plan was implemented to verify the functionality of each DGM system, as 
well as to ensure proper data acquisition and data processing methods used during the DGM 
surveys at the Former Avon Park Army Airfield.  The GSV process combines a blind seeding 
program with an IVS program, and verifies the proper functioning of DGM hardware by 
comparing instrument responses recorded over buried Industry Standard Objects (ISOs) within 
the IVS with the their known response characteristics.  The IVS is also used to determine 
background and other noise parameters at the survey areas.  All equipment and operators, 
including any replacement equipment, were evaluated over the IVS prior to DGM collection.   
The results of the initial IVS surveys conducted prior to DGM data collection are included in the 
IVS report prepared by ZAPATA, which is contained in Appendix E of this RI report.  In 
addition to the IVS, a blind seeding program was implemented within the GSV plan to provide 
dynamic instrument verification during DGM data collection within the survey areas.  
4.1.3.1.2 Daily IVS Test 
a. A single line was collected over the IVS items twice daily during production DGM 
surveys at the Former Avon Park Army Airfield.  The results of the morning and afternoon tests 
were compared in profile along with the initial IVS results to ensure that the response profiles 
were qualitatively consistent throughout the project.  The figure below shows two profiles 
collected over the IVS on a single day along with the initial results.  All daily IVS profiles were 
qualitatively similar and met the DQO for the IVS data.  Daily IVS profile maps are included in 
Appendix E.   
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RI Characterization of MEC and MC 
February 15, 2013 IVS Test Profile
	

4.1.3.1.3 Blind Seeding
	

a. ZAPATA UXO personnel obtained and buried blind seeds within the transects and grids 
prior to DGM data collection.  The identifications (IDs), specific locations, and burial depths of 
the seed items were not made known to the ZAPATA DGM team. 
b. Since all targets were intrusively investigated within the grids and transects, the blind 
seed locations were also intrusively investigated.  Results of the blind seed intrusive 
investigation are documented in the Access database contained within Appendix F, and also on 
the MEC dig sheets contained in Appendix G.  All seed items at the Former Avon Park Army 
Airfield sites were detected and located in the DGM data to within 1m of the known location of 
each seed. 
4.1.3.1.4 DGM Instrument and Positioning Quality Control 
4.1.3.1.4.1 Data Quality Objectives 
a. DQOs established for DGM surveys and instrument standardization tests are summarized 
in Tables 4-1 and 4-2.  Results of selected tests were compiled in a Microsoft Office Access 
Database, which is included in Appendix F.  
4.1.3.1.5 Equipment Warm-Up 
a. EM61 equipment warm-up time lasted at least 15 minutes prior to data collection.  
4.1.3.1.6 Personnel Test 
a. The EM61 personnel tests were conducted daily to ensure that the operator was not 
carrying any metal objects that might interfere with instrument readings. 
4.1.3.1.7 Cable Shake Test 
a. Coil response to vibrations in the power and data cables were checked daily.  This was 
accomplished by recording data in a stationary mode and manually shaking the cables.  The 
response of the coils to this test is intended to mimic the responses created when traveling over 
uneven terrain.  Channel 2 (second time gate) leveled instrument readings were monitored for 
spikes within the data both during the test and in processing.  
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J anuary 25, 2013 Cable Shake Test 

Cable Shake Test 01/25/13, Ch2Dm (mV) 

i ~~[ {~f2¥J:#¥i li¥$i#:;, ~¥:¥ta- Ch2Dm 
-4.00 -3 50 100 150 200 250 300 319 

database: O:\Projecls\2013_projects\00175_Avon_Par~\Oasis\OatabasesVJ125\125CSA.gdb line/group: L 1 2013/01128 

TABLE4-1 DGM SURVEY DATA Q UALITY OBJECTIVES 

DQO 

EM61 MKII Systems 
Positioning. Coordinates 
being obtained from the 
systems are at a sufficient 
enough accuracy to allow 
for appropriate relocation 
of anomalies 

Anomaly Detection. 
Response from test items 
is comparable to 
documented or measured 
expected response 

Downline Data Density. 
Downline data density is 
sufficient to achieve 
smvey objective 

Repeatability. Systems 
respond consistently from 
the beginning to the end of 
an operation 

June 2018 
Revision 0 

Measurement Performance 
Criteria 

Measured position from active 
survey data over known 
(surveyed) item location will not 
exceed lOm (33 ft. ) for EM61 
MKII smveys 

Response to a test item will not 
vary more than ±10 percent from 
its expected (measmed or 
documented) result 

At least 95 percent of possible 
sensor readings are captured 
along a transect with a spacing 
of no greater than 0.25m for 
EM61 MKII 

Test item (in test strip or on 
transect) anomaly characteristics 
(peak response) repeatable with 
allowable variation >+/- 25 
percent. 

Page 4-7 

Test Method 

Results of System Positioning Test 
were evaluated and all tests were in 
compliance. 

All QC seed items were located 
within 1 Om of the items' known 
coordinates. 

Results of QC Static Test were 
evaluated and all tests were in 
compliance. 

DGM smvey data were evaluated 
and >95 percent of all readings were 
within 0.25m 

Daily IVS smvey results were 
compared to initial survey results. 
Nearly all results were found to be 
within MPC except two, attributable 
to va1iation in sensor location. 
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T ABLE 4-2 DGM I NSTRUMENTS STANDARDIZATION T ESTS AND ACCEPTANCE C RITERIA 

Beginning 
Power Be2innin2 and End 

Test Acceptance Criteria On of Day of Day 

Equipment Wann- No measurable drift in static x 
up position. 

System Positioning EM61 MKII: 10 m x 

Personnel Test 
Based on instrument used. 

(man portable 
Personnel, clothing, etc. x 
should have no effect on 

systems only) 
instrument response 

Vibration Test Data profile does not exhibit x 
(Cable Shake) data spikes 

Static I Standard ± 10 percent of rolling average x 
Test throughout project 

Repeat Data 
Qualitative comparison of x 
repeated IVS data 

4.1.3.1.8 Static I Standard Test - EM61 

a. Before and after DGM data collection each day, the background levels and response of 
the systems to a standard metallic object were measured. The purpose of this test, refen ed to as 
the static/standard test, is to determine background noise levels, and to monitor any changes in 
the system's response to a standardized object. The tests were conducted in the following 
manner: 

1. Data were recorded in a stationaiy mode for a minimum of one minute (Static Test One). 

2. A standardized object was placed within the airny and data were recorded for one minute 
to determine the instilllllent response to the object (Standard). 

3. The standai·d object was removed and background levels were again recorded for one 
minute (Static Test Two). 

4.1.3.1.9 Static Tests 

a. The Static Test was conducted to ensure that mV readings collected during the 
Static/Standai·d Test did not include abnonnal noise levels. In order for the static test to satisfy 
the QA/QC DQO for the Static Test, 95 percent of the Channel 3 data collected during the entire 
Static/Standai·d Test could not vai·y by more than +/-2.5 mV during each of the three segments of 
the test. The figure below shows a profile of the Static/Standai·d Test recorded on Febmary 1, 
2013 (ve1iical axis units ai·e m V, horizontal axis units ai·e data. point count). The profile shows 
that greater than 95 percent of the Channel 3 data falls within the established+/- 2.5 mV noise 
envelope required to meet the DQO. On any tests where data fell outside the noise envelope, the 
number of data points was within the established criterion of 5 percent of the total static data. 
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February 1, 2013 PM Static/Standard Test
	

4.1.3.1.10 Standard Test 
a. The Standard Test conducted at the Former Avon Park Army Airfield involved 
calculating the difference between three recorded values (Static 1, Standard, and Static 2) to 
produce a First Magnitude and Second Magnitude response value.  The Static 1 value equaled 
the median background reading of the EM61 coil prior to placing the metal standard object on 
the coil (Static One Test).  The Standard value equaled the median reading of the coil with the 
metal standard in place (Standard Test).  The Static 2 value equaled the median reading of the 
coils after the metal standard has been removed (Static 2 Test).  The First Magnitude was 
calculated by taking the difference between the Standard Test reading and the Static 1 value, 
which represents the actual response of the coils to the standard item.  The second Magnitude 
value equals the difference between the Standard value and the Static 2 value.  The daily coil 
responses recorded during the Standard Test were also compared to the running averages of all 
the previous Standard Tests, and the percent differences were calculated.  All differences 
between the daily tests and the project running averages were within +/- 10 percent, which met 
the DQO for the test requirements.  The standard test was analyzed using Channel 2 raw (non-
leveled) data. 
4.1.3.1.11 Latency Testing 
a. Latency refers to the time gap between when a moving geophysical sensor or GPS unit 
passes over a position and when the reading/location collected over the position is time-stamped 
and digitally recorded.  Latencies vary among GPS and EM61 instruments and may introduce 
systematic positional offset of as much as + /- one second into the DGM data.  The latency of a 
given DGM equipment configuration can be determined by performing a latency test.  
b. Latency values at the Former Avon Park Army Airfield were determined based on the 
IVS profiles, which were collected twice daily.  The profiles allow determination of the offset 
correction used during data processing of the day’s data and confirmation of the positional 
accuracy of the DGM arrays.  During the test, data was collected over the IVS items twice in 
opposite directions.  The apparent positional offset was then corrected in Oasis using the 
ucelatency GX, which calculated a time offset (usually less than 0.5 seconds) that resulted in the 
two anomalies merging in profile over a single location.  This latency value was then used to 
correct the positioning of the EM61 data during processing.  The figure below shows the results 
of the latency test conducted with the EM61 on January 31, 2013. 
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January 31, 2012 AM EM61 Latency Test Profile
	

c. To confirm the positional accuracy of the data, the coordinates of the merged location of 
the anomaly calculated in Oasis was then compared with the known, surveyed location of the 
object.  All merged anomaly locations were within 1 meter of the known location of the test item 
each day, meeting the positioning DQO for the project. 
4.1.3.1.12 Data Positioning 
a. The RTK GPS system was checked daily at a known control point to ensure proper 
functioning.  Positional accuracy was also ensured daily by comparing anomaly locations 
detected over the IVS with the known locations of the IVS seed items; the blind seed program 
(Section 4.1.3.1.3) and the Latency Test (Section 4.1.3.1.11) provided additional levels of quality 
control. 
4.1.3.1.13 Data Repeatability 
a. Data repeatability was demonstrated qualitatively each day at the Former Avon Park 
Army Airfield by comparing the morning and afternoon IVS data results with the initial IVS 
survey as described in Section 5.  All morning and afternoon tests were qualitatively similar to 
one another and the initial surveys throughout the surveys at the Former Avon Park Army 
Airfield.  
4.1.3.2 Global Positioning System 
a. Positional data were acquired during DGM surveys at the Former Avon Park Army 
Airfield using both a Trimble GeoXH and a Trimble 4700 RTK-GPS.  The RTK system is 
capable of determining real-time locations accurate to within several centimeters (cm) and 
consists of a mobile rover receiver unit and a static base station.  The base station broadcasts a 
real-time positional correction via radio from a pre-surveyed location with known coordinates.  
The base station at the Former Avon Park Army Airfield was set up in an open field located 
north of the IVS. 
b. Transect data were positioned using the Trimble GeoXH handheld GPS unit. The internal 
Global Navigation Satellite System (GNSS) antenna of the GeoXH incorporates both GPS and 
Global Navigation Satellite System (GLONAS) satellites providing locational accuracy to within 
1m in real-time. DGM crews followed cut transects with hubs marked every 200 ft., while 
recording the position of the EM61 at 1 Hz intervals on the Allegro CX data logger. The offset 
between the center of the EM61 coil and the antenna of the GeoXH was measured and data 
positioning was corrected for that offset. 
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c. Grid data was positioned using the Trimble 4700 RTK-GPS, with the rover antenna 
positioned directly above the center of the EM61 coil. RTK-GPS positions were sti·eamed 
during DGM data collection and recorded at a rate of 1 Hz to the Allegro CX data logger. RTK
GPS position data were recorded in World Geodetic System 1984 (WGS84) Latitude and 
Longitude. These coordinates were conve1ted to No1t h American Datum 1983 (NAD83), 
Universal Transverse Mercator (UTM), Zone 17 No1t h (meters) coordinates during processing. 

4. 1.3.2.1 GPS Conti·ol Point 

a. The GPS conti·ol point listed in Table 4-3 was placed at the northeast comer of the IVS 
area and was used as the GPS QC check point ("IVS-NE") for the duration of the survey. 

TABLE 4-3 GPS C ONTROL POINT 

Point Name Northing* Easting* 

IVS-NE 3025165.2 495768.2 

*Coordinates are in NAD83 UTM Zone 17 No1th, meters. 

4.1.3.3 Methodology 

4. 1.3.3.1 Brnsh Cutting 

a. Brnsh cutting was necessary in sites where EM DGM ti·ansects or grids were completed. 
This includes Targets XI, XII, XIII, XIV, the Area Bombing Target, and the No1t h Resti·icted 
Use Area. Prior to the DGM surveys, ti·ansects were located with a GeoXH GPS unit and 
marked in the field with flagging in preparation for brnsh removal. 

b. Brnsh cutting was accomplished by using a Skid Steer with a large mowing deck 
attached. The majority of the brnsh cutting was completed in areas typified by relatively low 
growing scrnb including palmetto thickets and tall grasses. Brnsh cutting for EM DGM ti·ansects 
resulted in lanes five feet wide to allow ample room for the passage of the EM61 MKII. EM 
DGM grids were brnsh cut over their entire footprint. All brnsh removal operations were 
perfonned by UXO Technicians as ti·ansects and grids were investigated. 

c. Ten ain across the smvey area was flat Vegetation cover within the smveyed areas 
consisted mainly of grass and small palmetto. Occasional stands of palm ti·ees were encountered, 
and at the ends of some transects, hammock areas were entered for a sho1t distance. 

4.1.3.3.2 Geophysical Conditions 

a. Background, geological and cultural response on the EM61 MKII was generally minimal 
throughout the smvey areas at the F01m er Avon Park Alm y Airfield. 

4.1.3.3.3 Mobilization and Pre-Smvey Activities 

a. Personnel mobilized to the site to complete the GSV, QC tests, and DGM smveys in 
Januaiy 2013. The fieldwork schedule at the Fonner Avon Pai·k Alm y Airfield was based on 
five 10-hour workdays per week. One two-man team, consisting of a geophysicist and a staff 
geotechnical technician, conducted field operations during DGM acquisition. Prior to and during 
DGM smveys, ZAPATA DGM and UXO personnel met to ensure that data collection operations 
met all site safety requirements and data. collection objectives. The ZAP AT A Senior 
Unexploded Ordnance Quality Conti-ol/Safety Officer (UXOQC/SO) conducted daily safety 
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briefs to review each day’s tasks and to ensure activities complied with ZAPATA safety 
procedures. 
4.1.3.3.4 DGM Survey Activities 
a. DGM data were collected within grids and along pre-defined transects across each survey 
area using the EM61 in a man-portable, wheeled configuration (shown on photograph in Section 
4.1.3).  Except where immovable obstacles (i.e., fences, trees, etc.) restricted instrument access, 
data coverage was completed over all transects and grids.  
4.1.3.3.4.1 Transect Data 
a. A portion of the DGM survey data collected at the Former Avon Park Army Airfield was 
located along transects defined by ZAPATA personnel prior to data collection.  Transect lines 
were spaced across the survey areas at a typical distance of 100m apart.  During data collection, 
the survey teams maintained a heading along each transect by following marked hubs. 
4.1.3.3.4.2 Grid Data 
a. Grid data were collected in Targets XI, XII, XIII, XIV, XV, and the Area Bombing 
Target.  Grids were collected in three configurations: 25 ft. by 25 ft., 50 ft. by 50 ft., and 5 ft. by 
500 ft. 
4.1.3.3.4.3 Crosshair Data 
a. Data at some locations were collected in a “cross-hair” pattern, where two or more 
transects intersect in the form of an ‘X’. This radial pattern of two transects was completed at 
locations where bombing targets or MD concentrations were detected in order to aid in the lateral 
definition of the bombing targets. 
4.1.3.3.5 Data Spatial Density 
a. Geophysical data were collected within grids and along roughly parallel adjacent survey 
transects.  The data sampling rates for the geophysical and GPS equipment over the grids and 
transects are as follows: 

1. The single-coil EM61 sampling rate was set at 10 Hz. 	 Along-line spacing was verified 
throughout the project in accordance with the Work Plans, which specifies a maximum 
spacing of 0.25m for the man-portable EM61 data. 

2. GPS positions were recorded at a rate of 1 Hz. 

3. Transect lines were spaced approximately 100m apart. 
4.1.3.3.6 Data Processing and Interpretation 
a. Processing of the production data followed the steps established during the IVS.  
Geophysical data were processed, interpreted, and displayed using a combination of software 
packages including Oasis, TrackMaker (GeoMar, Inc.), and the proprietary MakeXYZ software 
developed by ZAPATA.  Field notes were reviewed during processing for observations such as 
cultural features and equipment malfunctions that might influence data quality and interpretation. 
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4.1.3.3.6.1 EM61 Processing 
a. Once received from the field, raw EM61 data were converted to Geonics .M61 format 
from TrackMaker .P61 format using TrackMaker software from GeoMar, Inc.  After converting 
to .M61, the data files were imported to ZAPATA’s proprietary MakeXYZ program, which 
applied a demedian filter (200-point moving 30th-percentile “median” subtracted from the data) 
to the geophysical data in order to remove any long wavelength effects caused by geology or 
instrument drift.  The 30th percentile demedian filter was used in order to prevent smaller target 
peaks being suppressed by leveling in target-rich areas.  Correctly positioned data files were then 
exported in Geosoft Format File (.xyz) for use in Oasis. 
b. Converted .xyz data and test files were imported into Oasis.  A correction determined 
during the latency test (described in Section 4.1.3.11) was applied to the EM61 data sets.  Both 
positional and geophysical sensor data quality were evaluated in profile format for spikes, gaps, 
and sensor failure. 
c. The data sets were then gridded in Oasis using a maximum grid cell size of 0.2m (less 
than one quarter of the sensor width) and a blanking distance of 0.6m, then displayed on the 
computer screen for visual inspection. 
d. Processed transect and grid data were exported from Oasis in a .xyz file in American 
Standard Code for Information Interchange (ASCII) format using the project’s NAD83, UTM 
(Zone 17 North [meters]) coordinate system. 
e. Color contour maps of the DGM data were generated, displaying contoured values of the 
gridded data. The locations of each target, along with a unique identifier, are posted on these 
maps. Significant cultural features and/or obstructions located within the survey area are also 
displayed on the contour maps.  Maps of the data collected each day are included in the 
electronic submittal in Appendix F of this RI report.  A total contour map of the Former Avon 
Park Army Airfield survey area is also located in this appendix. 
4.1.3.3.6.2 EM61 Target Selection 
a. Using a target threshold of 5 mV, anomalies were selected from the leveled and gridded 
Channel 2 transect and grid data.  Transect anomalies were selected using a proprietary Profile 
Picker algorithm developed by ZAPATA, which identifies all peaks above a user-defined 
threshold. Grid anomalies were selected using the Blakely Test algorithm in Oasis.  After 
initially selecting targets, anomalies picked within one meter of each another were combined into 
a single anomaly using a Geosoft Executable (GX) algorithm in Oasis.  Once merged, the 
algorithm assigned the highest mV reading of the merged targets to the new target.  
b. After running the target selection algorithms, the processing geophysicist inspected each 
anomaly.  The geophysicist verified, added, or subtracted anomalies based primarily on decay 
curves (i.e., anomalies were selected which showed a step decay from the first to fourth time 
gates). Where possible, anomalies were also classified according to their proximity to any 
known or suspected manmade sources. 
c. Once selected and reviewed, a target list was exported into ASCII format (.xyz file) 
which contained the location of each EM61 anomaly in a standard coordinate system (X, Y), as 
well as the magnitude of the anomaly in mV.  These .xyz files are located in Appendix F.  
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4.1.3.3.7 Map Format 
a. Contoured geophysical maps illustrating the location and density of suspected items of 
concern were generated in Oasis.  These contained map base information as stated in the WP. 
Maps of each day’s survey data are located in the data files in Appendix F. Appendix F also 
includes a total map displaying data collected in all survey areas, with and without target 
information, as well as maps of each survey grid collected. 
4.1.3.3.8 Data Gaps 
a. During processing, gridded data were checked for gaps in Oasis.  All gaps within the 
Former Avon Park Army Airfield survey data were caused by immovable obstructions such as 
trees and standing water.  No data gaps remained which were not located within inaccessible 
areas or caused by obstructions (fences, trees, etc.). 

4.1.4 Aquatic Magnetometer 
a. For the Arbuckle Creek survey, five Geometrics G858 cesium vapor magnetometers were 
used for Total Magnetic Field (TMF) measurements.  The surveyed area followed the creek for a 
distance of approximately 200 feet upstream and 800 feet downstream (Exhibit 4-1).  From the 
TMF data, vertical gradient data were calculated using MagMap 2000.  The G858 measures 
disturbances to the earth’s magnetic field caused by magnetic (principally ferrous) materials.  
One G858 was configured to operate as a magnetic base station at a fixed location free from 
magnetic interference.  The magnetometer base station recorded drift in the earth’s magnetic 
field that occurs naturally during the course of the day.  Other natural events, such as magnetic 
and lightning storms, which can affect the magnetic field, also are recorded on the base station.  
The other four G858’s magnetic sensors were configured such that two sets of vertical gradient 
data could be acquired with each pass.  The vertical spacing between sensors during collection 
was 0.5m, with the horizontal separation between sensors being 0.76m.  The sample rate for data 
collection was 10 Hz, while the base station sample rate was 1 Hz.  The data from the base 
station was correlated with the survey magnetometers by synchronizing the time clocks on the 
data loggers. 

Aquatic Magnetometer Configuration 
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4.1.4.1 G-858 Magnetometer Data Processing and Target Selection 
a. Once received from the field, raw G-858 data were converted to .xyz format using 
Geometrics’ MagMap2000 software, where sensor offsets and GPS positioning data were 
applied.  The base station magnetometer data was applied for diurnal data correction.  The .xyz 
files were imported into Geosoft Oasis Montaj, where a latency correction and 200-point 
demedian filter were applied in a similar manner to the EM61 data. A 7-pt low pass filter was 
applied to the vertical gradient. The vertical gradient was then processed using a formula in 
Microsoft Excel to provide an estimate of the analytic signal, called the pseudo-analytic signal.  
Targets were selected on these profiles using the proprietary Profile Picker algorithm developed 
by ZAPATA, which identifies all peaks above a user-defined threshold.  The target threshold on 
the G-858 data was 4 nanoTeslas (nT) on the pseudo-analytic signal.  Also, the 2D analytic 
signal grid was sampled at the target locations to extract the target grid values. 
b. As a note, the magnetometer data processed using the 2D analytic signal in Oasis was not 
used for initial target selection due to artifacts created by the algorithm which resulted in a large 
number of false positive anomalies.  The Oasis 2D analytic signal algorithm only works well on 
high density uniformly spaced magnetic data.  In this case, due to the limited access within the 
confines of the creek, the data had variable line spacing with numerous overlapping paths.  This 
led to the high number of artifacts in the Oasis 2D analytic signal calculations.  Using the 
pseudo-analytic signal calculated using an Excel spreadsheet, most of the false positive 
anomalies in the Oasis 2D analytic signal process data were eliminated, while the true magnetic 
anomalies were retained. 

4.1.5 Mag-and-Dig Grids 
a. Grids placed in the southern portion of the Central Restricted Use Area, outside the 
KPPSP boundaries, were not subjected to EM DGM due to their remote location and the 
landowner’s refusal to allow brush cutting.  Therefore, mag-and-dig investigation activities were 
conducted with the result that all identified anomalies were ranch-related metallic items such as 
coiled barbed wire, steel posts, electrical conduit, and other non-munitions-related metallic 
debris.  

4.1.6 Mag-and-Dig at Arbuckle Creek 
a. The banks of Arbuckle Creek were surveyed using mag-and-dig techniques for a distance 
of about 200 ft. upstream of the bridge location, and 800 ft. downstream of the bridge location 
(Exhibit 4-1).  These surveys were completed for a lateral distance (buffer) of 20 ft. outward 
from Arbuckle Creek, with 100 percent coverage. 

4.1.7 MEC Intrusive Investigation 
a. UXO Technicians who met the standards of Department of Defense Explosive Safety 
Board (DDESB) TP-18 excavated and positively identified anomalies (target picks) in EM DGM 
grids and cross-shaped radial transects, mag-and dig grids at the Central Restricted Use Area, 
and along the banks of Arbuckle Creek.  Subsurface anomalies in AIR areas were also counted.  
The field teams maintained a detailed record of the items excavated including quantities of MD 
items and non-munitions-related debris items; proper identifying nomenclature; and condition, 
location, and disposition.  Digital photographs of representative items were taken for reporting 
purposes.  A photographic log is provided in Appendix I of this RI report.  As MEC items were 
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discovered (the only MEC identified during the RI was at Arbuckle Creek), disposal operations 
were conducted the same day.  
b. Necessary personnel and equipment were furnished to make final disposition of all 
recovered Material Potentially Presenting an Explosive Hazard (MPPEH).  All recovered 
MPPEH and MD was inspected, consolidated, and disposed of in accordance with Chapter 14, 
EM 1110-1-4009 and Errata Sheet No. 2.  Upon inspection, it was determined that none of the 
MPPEH and MD collected from sites, except Arbuckle Creek, contained explosives hazards or 
other dangerous fillers or engine fluids, illuminating dials, or other visible liquid Hazardous, 
Toxic, and Radioactive Waste (HTRW) materials.  The inspected materials were packaged, 
weighed, and sealed, and a completed DD Form 1348-1A was prepared for the six 55-gallon 
drums. A total of 1,662 lbs. of Material Documented As Safe (MDAS) were removed during 
field activities. The containers were transferred to an approved scrap dealer with a written 
statement that all MDAS would be immediately processed through a smelter or shredder prior to 
resale (Appendix A). 

4.1.8 Data Interpolation Methodology 
a. Distribution gradient maps were created for subsurface anomalies and surface munitions 
debris derived from all methodologies used at the sites that underwent Helimag, EM DGM, and 
AIR surveys.  These maps are presented and discussed in Section 5.  The outlined methodology 
described herein was developed in coordination with the U.S. Army Engineering and Support 
Center, Huntsville (USAESCH) in December 2005. 
4.1.8.1 Inverse Distance Weighted (IDW) Formula 
a. Uninvestigated area concentration values were inferred using an Inverse distance 
Weighted (IDW) algorithm, where the known concentration values from the investigation were 
used to estimate the unknown values in areas that were not investigated.  The IDW interpolation 
algorithm assigns values to unknown areas based on surrounding known values and their relative 
proximity, where spatially closer points are given more influence. 
b. The IDW algorithm employed allows two user-identified parameters to be used: 
neighborhood size and power.  The neighborhood size variable is used to apply a search radius 
around an unknown to select known value to use in estimating unknown values.  This radius can 
be in the form of a search distance, the minimum number of known values to use, or both.  The 
power variable is used to assign the amount of influence the known values of surrounding points 
have on estimating an unknown value.  
c. In order to ensure unknown values were inferred properly, the neighborhood size was 
calculated by multiplying the distance between transects by two, which allows unknown values 
to be based on known values from adjacently investigated areas.  The default power variable 
value of two was determined to be most appropriate where less influence is given to more distant 
values.  Given the neighborhood approach and USAESCH guidance, the values used for the 
power and neighborhood variables were chosen to be two and 100m, respectively. 
4.1.8.2 Anomaly Distribution Data Processing 
a. In order to implement the IDW algorithm to determine per-acre values of uninvestigated 
areas, the enumerated counts needed to be converted to per-acre values.  The conversion process 
used is described below. 
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b. Since count data from the investigation were collected along a segmented line with a 
dimensional width and tallied up as a point at the end of each measured segment, a per-acre 
value can be derived from the number of features counted and the length and width of the 
segment investigated.  The following formula was used to assign per-acre equivalent values to 
the midpoints of individual line segments. 

 ݐ𝑎݈݊𝐴(×243,560𝑓݉𝑦ݑ𝐶 ݊ݐ(

ݐ(×)𝑔݉𝑒𝑆𝑒݊ݐℎ  𝐿𝑒݊𝑔ݐ( 𝑊ℏ𝑑ݐℎ݊𝑔݉𝑒𝑆𝑒( 

4.1.9 Quality Control Audit Procedures 
4.1.9.1 Quality Control Matrix 
a. Table 4-4 provides a summary of the QC approach as a Quality Control Matrix.  The key 
elements of the performance metrics include alignment with stated project objectives, quality of 
product, timely delivery, cost containment, customer satisfaction, and meeting the USAESCH 
Data Item Description (DID) requirements. 
4.1.9.2 QC Audits 
a. Daily QC reports were reviewed by the Project Manager (PM) to ensure field procedures 
were being conducted in accordance with project specifications and systems were functioning as 
planned.  The audits included a review of procedures, logs, records, etc.  Management audits 
helps determine discrepancies in information collected or if conditions and practices create the 
potential for QC problems, so that corrections can be implemented before problems occur. 
b. Listed below are QC processes and procedures associated with personnel, data 
collection/analysis, instruments/sensors and other equipment, data deliverables, and for 
measuring the effectiveness of MEC investigations.  The QC processes provided for: 

1.		 Testing and calibrating equipment used to perform work. 
o	 Each geophysical component was noted according to make, model, and serial 

number in the field logbooks.  
o	 Functional instrument tests for the system were digitally recorded and available 

for review by QA personnel.  
o	 All instruments and equipment that required calibration were checked prior to the 

start of each workday. 
o	 Batteries were replaced as needed, and the instruments were checked against a 

known source.  
o	 Instrument-specific functional testing procedures were performed in accordance 

with specific DIDs (MR-005-05.01).  

2.		 QC procedures were implemented to ensure data acquisition (analog instrumentation 
operation), data processing (post processing of GPS data), and interpretation methods 
(anomaly concentration calculations and analysis) were monitored at a sufficient level to 
meet the overall program objectives.  Random audits of procedures were performed by 
the PM.  

3.		 Monitoring/measuring the effectiveness of work performed. 
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o	 The UXO QC specialist (UXOQCS) was responsible for ensuring that personnel 

accomplished all QC checks and that the appropriate log entries were made.  The 
UXOQCS performed random, unscheduled checks to ensure that, 

o	 Personnel accomplished all work specified in the Work Plan and submitted a 
report of their findings to the Senior UXO Supervisor (SUXOS).  

o	 Project deliverables, such as the RI/FS documents, were prepared by the PM and 
reviewed by the Professional-in-Charge prior to submittal to USAESCH.  

o	 Daily QC Journals, completed by the Team Leader(s), were submitted to the PM 
and/or SUXOS and included descriptions of the areas checked and the results of 
the QC checks.  Records of these inspections are included in Appendix K. 

4.		 Inspecting the maintenance and accuracy of site records. 

5.		 Determining compliance with site safety, environmental, and operational plans. 

6.		 Ensuring the accuracy, timeliness, and completeness of data deliverables. 
c. Field documentation is provided in Appendix K. 
4.1.9.3 Corrective/Preventative Action Procedures 
a. Guidelines were established to assure conditions adverse to quality such as malfunctions, 
deficiencies, deviations and errors were promptly investigated, documented, evaluated, and 
corrected.  If a significant condition adverse to quality was noted, the cause of the condition 
would be determined and corrective action taken to preclude repetition.  Condition identification, 
cause, reference documents, and corrective action planned would be documented and reported to 
the Project Manager, if necessary.  All project personnel were aware of the continuing 
responsibility to identify problem areas promptly, solicit approved corrective actions, and report 
any condition adverse to quality.  In general terms, corrective/preventive actions would be 
initiated at a minimum: 

1.		 When predetermined acceptance standards are not attained, 
2.		 When procedures or data compiled are determined to be faulty, 
3.		 When equipment or instrumentation is found faulty, 
4.		 When quality assurance requirements were violated, 
5.		 As a result of system and performance audits, and/or 
6.		 As a result of management assessment. 

b. No significant corrective action procedures were noted for the RI.  Field documentation is 
provided in Appendix K. 
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TABLE4-4 QC PROCEDURES FOR D EFINABLE FEATURES OF WORK 

Definable Feature 
of Work 

Quality P rocesses 

Review of Written 
Deliverables 

Vegetation 
Removal 

Establish 
Transects and 

Grids 

Geodetic 
Surveying 

June 2018 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Prior to 
submittal and as 
documents are 

revise.d. 

Weekly within 
each site. 

Per occm1·ence. 

Upon transect 
completion in 

each site at each 
grid prior to 

data collection. 

For·ms to be Used 

Document Review 
Sheet 

QC Inspection 
Record - Vegetation 

Removal 

QC Inspection 
Records for 
Establishing 

Transects, QC 
Inspection Records 

for Establishing 
Grids. 

QC Inspection 
Records for 
Establishing 

Transects, QC 
Inspection Records 

for Establishing 
Grids. 

QC Procedur·e 

Subject matter experts and the Progran1Manager review and document that deliverables (Work Plan, technical 
repo1ts) are teclmically ac.curate, comply with the PWS and applicable guidanc.e, and are free of grammatical 
ell'ors. 

Project Manager enstll'es that FIIP and ARMIS references are correct and electronic file directories are complete. 

The onsite QC Specialist inspected random cut trnnsects and grids to enstll'e that: 
• Cut vegetation was in compliance with right-of-entry restrictions (size of tree, bucking/limbing, mulching, 

etc.). Brush clearing does not occur within 100 ft of a lake or major stream. 
• Vegetation clearance of the grids and transects allowed for use of an EM61 in ski.it mode, as much as possible 

based on obstacles and tell'ain. 
• Vegetation clearance along transects and in grids was conducted in the right location based on physical 

markings and/or coordinates. 
• Culturally sensitive/archaeological areas were avoided. 
• Verify field notes and logbooks were accurate, complete, and legible. 

The onsite QC Specialist: 
• Confinned that the cleared transects match proposed pathways by meastll'ing the distance between mid-points 

and end points of 20% of the trnnsects. Values did not vary greater than± I 0% of required spacing as an 
average across the site. 

• Enstll'e that transect hubs were spaced 100' and clearly marked. 
• Ensm·e local ac.cm<1.cy between transect hubs was lm. 
• Measure lengths of grid boundaries and diagonals, and confum that grid corners were clearly marked and 

legible. 
• Enstll'e grid comers were internally consistent within lm (tape meastll'e) on any line or diagonal. 
• Verify field acquisition setup (Trimble GeoXH, relative coordinates) by occupying a grid comer or known 

control monument. 
• Verify field notes and logbooks were accm·ate, complete, and legible. 

The onsite QC Specialist inspected the following to: 
• Verify location consistency between prima1y control points and monuments (office and field checks). 
• Verify coordinate system and tmits as required by the PWS (UTM). 
• Enstll'e geodetic acctll'acy by collecting data over base station point. For points used more than once, repeat 

monthly. 
• Verify existence of comer stakes. 
• Verify field notes and logbooks were accm·ate, complete, and legible. 
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CorTective Action Criteria 

• Document review is not conducted or 
documented. 

• Where appropriate, a Non-Conformance 
Repott was issued and a root cause 
analysis/coll'ective action was developed . 

• Any element of this task did not confotm to 
the specifications. 

• Where appropriate, a Non-Conformance 
Rep01t was issued and a root cause 
analysis/coll'ective action was developed . 

• Any element of this task did not confo1m to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report was issued and a root cause 
analysis/corrective action was developed. 

• Any element of this task did not confonn to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report was issued and a root cause 
analysis/coITective action was developed . 
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TABLE4-4 QC PROCEDURES FOR DEFINABLE FEATURES OF WORK 

Definable Feature 
of Work 

Quality Processes 

Geophysical 
System 

Vel'ification 

Digital 
Geophysical 

Mapping (DGM) 
Data Collection 

Mag-and-Dig 

Analog 
Instrument

Assisted 
Reconnaissance 

(AIR) 

June 2018 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Begimling of 
Project 

Weekly 

Weekly 

Weekly 

For·ms to be Used 

Documentation in 
field log for GSV 

Letter Report 

Magnetometer/Metal 
Detector Check 

Sheet 

EM61 MK2QC 
Field Log 

Field Data Sheet 

MEC QC Inspection 
Record, Field Log 

Book 

MEC QC Inspection 
Record, Field Log 

Book 

QC Procedw·e 

The onsite QC Specialist verified that the location was free of metallic items that would interfere with the IVS. 

The QC Geophysicist: 
• Verified that seed items were onsite and emplaced in the IVS in ac.cordance with Work Plan Appendix J 

procedures. 
• Analyzed data for comparison to background noise, evaluation of seed item data, and adequacy of coverage. 
• Verified positional accmacy of data. 
• Evaluated/calibrated (as necessary) digital and analog instmments 
• Ensmed there were no tmexplaine.d data gaps . 
• Verified field notes and logbooks were accurate, complete, and legible for inclusion of results in the Letter 

Repo1i. 

The onsite QC Specialist: 
• Verified that communication between site geophysicist data processors and QC geophysicist was established 

and maintained. 
• Emplaced QC blind seeds 

o Horizontal orientation and at 6.5" bgs in grids 
• Verified equipment checks were performed and documented. 
• Documented serial number of any non-functioning equipment. 
• Observed data collection methodology and consistency in navigation (data collection around obstacles, line 

spacing). 
• Verified clarity of field notes and that field notes and logbooks were accurate, complete, consistent, and 

legible. 

The QC Geophysicist monitored data to: 
• Ensme timely transfer of data files with con-ect naming conventions, IA W transfer protocols. 
• Ensme data were of the quality and quantity to meet pe1fonnance objectives. 
• Randomly reviewed (at least every two weeks), field data sheets and log fonns for completeness. 

The onsite QC Specialist: 
• Verified equipment checks were performed and documented. 
• Documented serial number of any non-functioning equipment. 
• Observed anomaly identification/resolution and intmsive investigation procedures (data collection around 

obstacles, line spacing, GPS vs. linear inte1polation between transect hubs). 
• Verified clarity of field notes and that field notes and logbooks were accurate, complete, consistent, and 

le!rible. 

The onsite QC Specialist: 
• Verify equipment checks were perfo1med and documented. 
• Documented serial number of any non-functioning equipment. 
• Observed data collection methodology and consistency in navigation (data collection around obstacles, line 

spacing, recording of individual anomalies and clustered anomalies, GPS vs. linear interpolation between 
transect hubs). 

• Verified claritv of field notes and that field notes and logbooks were accmate, comnlete. consistent, and legible 
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Corrective Action Criter ia 

• Any element of this task did not conform to 
the specifications. 

• Develop a root cause analysis and adjust the 
IVS accordingly. 

• Any element of this task did not confonn to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report was issued and a root cause 
analysis/coITective action was developed. 

• Any element of this task did not conform to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report was issued and a root cause 
analysis/coITective action was developed. 

• Any element of this task did not confom1 to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report was issued and a root cause 
analysis/coITective action was developed .. 
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TABLE4-4 QC PROCEDURES FOR DEFINABLE FEATURES OF WORK 

Definable Feature 
of Work 

Quality Processes 

Geophysical Data 
Processing 

Geophysical Data 
Analysis 

Data 
Management 

June 2018 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Daily 

Daily 

Weekly 

For·ms to be Used 

Documented in 
Access Database and 
posted daily per DID 

WERS-004.01 

Documented in 
Ac.cess Database and 
posted daily per DID 

WERS-004.01 

QC Inspection 
Record

GIS/Electronic 
Deliverable Form 

QC Procedw·e 

The onsite QC Specialist: 
• Verified that a data acquisition log was maintained. 

The QC Geophysicist: . Verified that a processing/inte1pretation log was maintained. . Reviewed data to ensure sufficient leveling of the data. 
• Reviewed data/maps to ensure adequate line spacing and that the cause for data gaps was documented . 
• Verified instrument bias was removed, signal drift was con-ected (leveled), and lag/latency coITections were 

applied. 
• Verified that known points (grid comers, transect waypoints) appeared in the data at coITect coordinate 

location (with agreed-to e1rnr). 
• Verified that a dig sheet was generated in accordance with Work Plan procedmes . . Verified files were stored in clearly defined directories with proper naming conventions . 
• Verified appropriate coordinate system was used . 
• Cormmmicated changes to processing strategy to the PDT . 

The QC Geophysicist: 
• Verified that data interpretation criteria (contours, color scheme, plotting of track path, etc.) and classification 

scheme were documented and adhered to by all data processors working on this project. 

The GIS Manager ensured that: 
• Historical documents, deliverables, and electronic data (i.e. chemical and geophysical data) were maintained 

on a central Network Attached Storage (NAS) server, in a project-specific directo1y and that daily snapshots 
were taken to preserve the data. Snapshots are backed up to tape weekly, and taken offsite for storage. 

• Archaeological site locations are not displayed in the GIS nor released to the public 
• Map layers are developed in confonnance with the Spatial Data Standards for Facilities Infrastmcture and the 

Environment (SDSFIE) for Installation Mapping and Geospatial data. 
• Digital data and photographs are linked to the GIS. 
• Data conform to the Tri-Service Spatial Data Standards (TSSDS) 
• Data transferred to the Golden, CO office is via a secured, internal File Transfer Protocol (*.FTP) site. 

The QC Geophysicist: 
• Verified DGM data were maintained in an MS Access database. 
• Verified daily transfer ofDGM data. 
• Verified documentation of intrusively investigated anomalies. 
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Corrective Action Criteria 

• Any element of this task did not confonn to 
the specifications . 

• Where appropriate, a Non-Conformance 
Repo1i was issued and a root cause 
analysis/coITective action was developed . 

• Any element of this task did not confonn to 
the specifications. 

• Where appropriate, a Non-Confo1mance 
Rep01i was issued and a root cause 
analvsis/co1Tective action was developed. 

• Any element of this task did not confonn to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Repo1i was issued and a root cause 
analysis/c01Tective action was developed. 
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TABLE4-4 QC PROCEDURES FOR DEFINABLE FEATURES OF WORK 

Definable Feature 
of Work 

Quality Processes 

DGM Anomaly 
Reacq uisition 

Anomaly 
Excavation 

DGMTarget 
Validation Check 

June 2018 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Weekly or at 
least one time 

per site 

Weekly 

Eve1y other day. 

For·ms to be Used 

Magnetometer/Metal 
Detector Check 

Sheet 

EM61 MK2QC 
Field Log 

Field Data Sheet 

Dig Sheet 

Magnetometer/Metal 
Detector Check 

Sheet 

PDA Enny - Dig 

PDA Ently - QC 

Dig Sheet 

PDA Enny - Dig 
Field Log Book 

Dig Sheet 

QC Procedw·e 

The onsite QC Specialist: 
• Verified lines of c01nn1lll1ication between the field team and data processors/QC geophysicist. 
• Verified data were in the positioning system/dig sheet in coffect fonnat and file name (consistent with dig 

sheet nomenclatme). . Reacquired at least one known control point prior to reacquisition of anomalies (grid comer, transect 
waypoint) and checked to etlSUl'e tolerance was within specified limits (1 m for grids; 1 m for transects). 

• Verified that reacquisition team was placing marked pin flags sectll'ely in the grotmd to prevent them from 
coining out. . Checked 10% if reacquired versus inte1preted coordinates to ensme they were within tolerance . 

• Verified targets were relocated with the correct ID number from the dig sheet. 
• Verified reacquired location was digitally recorded using same ID as on the dig sheet . 

The onsite QC Specialist: 
• Inspected 100% ofDGM grids and mag-and-dig transects during 151 two days in an site; 10% of grids or mag

and-dig transects in remainder of site to ensme holes were cleared ofMECIMPPEH. 
Verified that the documentation accmately described MEC type, nomenclatlll'e, depth, orientation, location, 
and that the MEC item was photographed. 

• Verified feedback procedmes for DGM investigation were implemented (intrusive results provided to PM and 
geophysicist). 

• Documented if anomaly was located greater than lm from the reacquired location; annotated the results as 
"No Contact" and reported findings to the geophysicist. 

• Documented that the excavation/hole was cleared. 
• The Project Geophysicist entered intmsive investigation results from grids into an Access database for 

analysis. 
• For mag-and-dig transects/grids, ensmed anomaly was resolved at location of an audible signal and the results 

were documented. 
Verified field notes, including digital data sheets and logbooks were accmate, complete, and legible. 

The onsite QC Specialist will: 
• Verified that target anomalies were reacquired and investigated. 
• Coordinated with the geophysicist to verify excavation results validate data inte1pretation and resulting dig 

sheets. 
• If more than 20% anomalies within a grid were "false positives"/no contact anomalies, evaluated data to 

detennine cause 
• Verify field notes and logbooks were accmate, complete, and legible 

The Project Geophysicist used comparison of dig results to target anomaly dig sheets to ensme dig results were 
representative of geophysical anomaly characteristics, and refined instmment settings or modeling thresholds, as 
necessary. 
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Corrective Action Criter ia 

• Any element of this task did not confonn to 
the specifications . 

• Where appropriate, a Non-Conformance 
Report was issued and a root cause 
analysis/coffective action was developed. 

• Any element of this task did not confonn to 
the specifications. 

• A grid required analysis/coffective action if a 
MEC or MEC-like item was located dming 
QC. 

• A grid required analysis/corrective action if 
the blind seed item was not 
identified/recovered. 

• Failed grids were re-evaluated, and, when 
appropriate, a Non-Confonnance Repo1t was 
issued and a root cause analysis/coITective 
action was developed. 

• Any element of this task did not confonn to 
the specifications. 

• A grid required analysis/coffective action if a 
MEC or MEC-like item was located during 
QC. 

• If more than 20% false positive/no contacts 
were identified in a grid, and cotTective 
measures were implemented, re-work 
previous grid. 

• A grid required analysis/cotTective action if 
the blind seed item was not 
identified/recovered. 

• Non-conformance grids were re-evaluated, 
and, when appropriate, a Non-Conformance 
Report was issued and a root cause 
analysis/coITective action was developed. 
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TABLE4-4 QC PROCEDURES FOR DEFINABLE FEATURES OF WORK 

Definable Feature 
of Work 

Quality P1·ocesses 

MEC Disposal 

M PPEH/Sc.rap 
Management 

Backf'tll and 
Police Work 

Areas 

June 2018 
Revision 0 

Frequency of 
Oversight I 
Inspection 

Per disposal 
event. 

Weekly. 

As needed. 

For·ms to be Used 

Disposal Operation 
Checklist 

MPPEH Safe-5X 
and Denrilitarization 

Certification 

Document in field 
logbook 

QC Procedw·e 

The onsite QC Specialist: 
• Inventoried demolition material upon receipt. 
• Ensured that the safest, most expeditious route was used for "safe to move" items (based on determination by 

SUXOS after at least two UXO Techs agreed upon nature/condition). 
• Verified pemrits/documentation were provided at time of explosives delivery. 
• Coordinated conununication with local emergency agencies prior to demolition. 
• Verified EZ was clear of unauthorized personnel 
• Verified disposal shots were set up safely and IA W with proce.dures (demolition shots tamped, hole 

backfilled, etc.) 
• Verified nriss-fire procedures were implemented, if necessary, with proper wait time observed. 
• Verified proper re-entiy control was used when checking/verifying shot holes post detonation (2-man ntle; 1 

as a safety observer). 

The onsite QC Specialist: 
• Observed that scrap management procedures were IA W Appendix L of the Final Work Plan (ZAPATA, 

2012). 
• Perfo1med and documented a minimum 10% random sampling of all scrap metal collected. 
• Docun1ented addition of scrap to MDAS storage containers and applied new security seal. 

The SUXOS certified that the debris was free of explosive hazards and completed Form 1348-1 A 

The onsite QC Specialist: 
• Visually insp ected and verified that excavations had been backfilled post QC inspection. 
• Visually inspected areas of team congregation, po1i-a-johns, etc. to ensure there was no trash or debris prior 

to relocating to another area or demobilizing. 
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Corrective Action Criteria 

• Any element of this task did not confonn to 
the specifications. 

• Where appropriate, a Non-Confo1mance 
Report was issued and a root cause 
analysis/c01Tective action was developed. 

• Any MEC found in the storage area . 

• Any element of this task did not confo1m to 
the specifications. 

• Where appropriate, a Non-Confonnance 
Report was issued and a root cause 
analysis/coll'ective action was developed. 

•The SUXOS was notified if holes were not 
being completely backfilled for coll'ective 
action. 

•The SUXOS was notified if the debris was still 
present in work areas for coll'ective action 

Contract No.: W912DY-10-D-0028 
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RI Characterization of MEC and MC 

4.1.10 Confirmation of Confidence Level through VSP 
a. To re-evaluate the required confidence level established for the MEC investigation, the 
Visual Sample Plan (VSP) was revisited using actual Helimag, DGM, and AIR transect data 
from the field investigation.   ZAPATA used the VSP software to establish the required transect 
spacing necessary to traverse and detect a circular target area (radius of 71.32m) with a 90 
percent probability of detection. Data collection was initially performed along transects spaced 
100 meters apart on center using Helimag methods; these transects were approximately 12m 
wide.  In some areas, the helicopter was forced to rise above obstructions (e.g., trees, cattle, etc.) 
and thus, couldn't achieve the requirement to collect data at a height of <3m above the 
ground.  In sites where Helimag transects required replacement by ground-based DGM transects, 
certain portions of the DGM transects were also not possible due to obstructions.  These 
elevation excursions and obstructions to DGM caused data gaps in those aerial and ground-based 
digital data. Data gaps that were longer than the transect spacing (100m) were filled by 
surveying the ground surface using AIR methods; those transects were approximately 1m wide. 
b. Raw transect data were collected from instruments used to collect the data and managed 
in Oasis Montaj and ArcView databases. From those databases, transect course-over-ground 
(COG) data were exported in a format appropriate for VSP import (i.e., shapefiles). Using the 
"Assess Probability of Target Traversal Based on Actual Transect Pattern" feature within the 
VSP environment and the circular target area (radius of 71.32m) selected for investigation, 
ZAPATA simulated target area traversal using the default number of trials (i.e., 10,000) resulting 
in a VSP-calculated probability of traversal for each site.  As indicated in simulation results 
(Appendix K), probabilities of traversal ranged from 97 percent to 100 percent for all the areas 
investigated; these simulated probabilities of traversal exceed the proposed probabilities of target 
area detection of 90 percent, which were selected by the PDT and noted in Section 2.14.2 of the 
Final Work Plan dated August 15, 2012. 

4.2 MC CHARACTERIZATION 

a. As part of the RI field activities, MC samples were collected at several of the sites 
subsequent to the completion of MEC characterization activities.  MC sampling was planned and 
completed only at those sites where either MEC and/or MD was found during the MEC 
characterization activities.  If no MEC or MD was found at a site, then a source for potential MC 
is not considered present and therefore, MC sampling was not necessary.  No MEC or MD was 
encountered and no MC samples were collected at the North and Central Restricted Use Areas 
and Target XIV (Exhibit 1-1). The following sections describe the procedures used to collect the 
MC samples.  A more detailed discussion of the samples collected, locations, and results of the 
MC sampling is provided in Section 5 of this RI report.  
b. MC sampling included field samples, plus QA/QC samples including field duplicates, 
QA splits to ZAPATA’s QA laboratory, matrix spike/matrix spike duplicates (MS/MSDs), and 
rinsate blanks collected off of sampling equipment.  Primary samples and QC samples were 
analyzed by the primary laboratory, Accutest Laboratories in Orlando, Florida, while QA 
samples were analyzed by GCAL laboratories in Lake Charles, Louisiana.  According to the 
Work Plan, at least ten percent of primary samples were also selected for QC duplicates and at 
least ten percent were selected for QA analysis.  The samples selected for QC and QA analysis 
are listed on Tables 5-1 through 5-4 and discussed in Section 5.  
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RI Characterization of MEC and MC 
c. MC soil sampling was focused on features that indicated bombing targets, machine gun 
practice targets, or other features that indicated a concentration of MEC/MD and a potential for 
MC releases.  Features identified at the various sites, that were a focal point for MC sampling for 
each site, were:  

1.		 Bombing Targets – Distinct evidence for bombing targets was identified in Targets 
XIII, XV, and the Area Bombing Target.  A single bombing target was identified in 
each of these sites. 

2.		 Concentrations of MD – Targets XI and XII did not exhibit distinct, highly 
concentrated areas of MD indicative of a bombing target, but did each contain an area 
where a relatively small dispersed amount of MD was found.  

3.		 Machine Gun Targets – Ranges XII and XIX were both identified as PFCs where oval 
flight paths were established with machine gun targets placed on the ground at various 
points along the flight path.  These targets were used to train bomber aircraft machine 
gunners and the only use identified for these ranges was .50 caliber machine gun 
training.  The oval flight paths and machine gun targets are shown on Exhibit 2-1. 

4.		 Arbuckle Creek Fuze Disposal Area – This site is located along Arbuckle Creek at the 
location of a former second entrance to the active APAFR (Exhibit 2-2).  Reportedly, 
200 live bomb fuzes were dumped off of the former bridge into Arbuckle Creek in 
1945. 

d. Sediment and surface water samples were also collected at sites where MEC and/or MD 
were present, and that had standing water features such as ponds, sloughs, ditches, or creeks.  
Sites that had ponds present included Targets XI, XII, and XIII.  Target XV had no ponded 
water, but had two drainage ditches that contained standing water.  The Arbuckle Creek Fuze 
Disposal Area is a perennial creek that drains Lake Arbuckle.  The Area Bombing Target was 
completely dry at the time of MC sampling and exhibited no standing water features in the 
vicinity of the identified bombing target.  At Ranges XII and XIX (the PFCs), although the 
vicinity around some of the machine gun targets exhibited some small standing water features, 
the work plan approach for these two ranges was to sample soils only at the locations of the 
former machine gun targets. 

4.2.1		 Sampling Techniques 
a. MC sampling was completed for soil, sediment, and surface water using the following 
techniques:  

4.2.2		 Soil 
4.2.2.1 Discrete Soil Samples 
a. A total of fifteen soil samples, plus QA/QC samples, were collected from each of Targets 
XI, XII, XIII, XV, and the Area Bombing Target.  Additionally, a post BIP soil sample was 
collected on the bank of Arbuckle Creek about 200 ft. north of the former bridge after demolition 
activities for two found fuzes had occurred.  Soil samples were collected within the bombing 
target or MD footprints and were generally collected near intrusive targets where MD was 
identified in the subsurface, or near locations where surface MD was observed.  
b. Soil samples were collected by using a decontaminated stainless steel hand auger, 
augering down to a depth of two ft. bgs at each sampling location, and placing the removed soil 
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RI Characterization of MEC and MC 
into a decontaminated stainless steel bowl.  The accumulated soil was then thoroughly mixed 
using a decontaminated stainless steel spoon and placed into the appropriate sample containers.  
The soil samples were analyzed for explosive compounds plus PETN and nitroglycerin using 
EPA Method 8330A, and select metals including aluminum, antimony, barium, copper, iron, 
lead, and zinc using EPA Method 6020A.  Additionally, approximately ten percent of the field 
samples were analyzed by the SPLP for explosives and metals to determine whether potential 
leaching to groundwater is a concern at the Former Avon Park Army Airfield. 
4.2.2.2 X-Ray Fluorescence (XRF) Soil Samples 
a. Soil samples were collected from the machine gun target locations in Ranges XII and 
XIX (Exhibit 2-1) and were tested for lead.  At machine gun targets that were accessible (two out 
of eight targets in Range XII, and 11 out of 21 targets in Range XIX), a 300 by 300 ft. sampling 
unit was established over the former target location.  This sampling unit was subdivided into nine 
100 by 100 ft. grids, with a soil sampling node placed at the intersection of each 100 by 100 ft. 
grid resulting in 16 equally-spaced sampling points per machine gun target. In some instances 
soils were wet which precluded the collection of soil samples at those nodes because dry soil is 
required for proper XRF analysis.  Some locations at Range XII were also not accessible due to 
infrastructure (i.e., pavement, buildings, etc.) precluding sampling at those locations.  Fixed base 
laboratory confirmation soil samples, plus QA/QC samples, were collected from approximately 
ten percent of the sampling nodes.  
b. Confirmation soil samples were collected by using a decontaminated stainless steel hand 
auger, augering down to a depth of two ft. bgs at each sampling node location, and placing the 
removed soil into a decontaminated stainless steel bowl.  The accumulated soil was then 
thoroughly mixed using a decontaminated stainless steel spoon and placed into a Ziploc plastic 
bag for XRF analysis, or the appropriate sample containers for QA/QC samples.  Bagged soil for 
XRF analysis was analyzed three times in three different locations on the bag.  QA/QC samples 
were analyzed for lead only using EPA Method 6020A. 
4.2.2.3 Surface Water 
a. Surface water was present and accessible in Targets XI, XII, XIII and XV.  There was 
also accessible surface water along Arbuckle Creek.  In total, two ponded water locations were 
sampled at Target XI, one ponded water location was sampled at both Target XII and XIII, two 
water-filled ditches were sampled at Target XV, and eight locations along Arbuckle Creek were 
sampled.  
b. Surface water samples were collected prior to collection of collocated sediment samples 
to avoid entraining sediment in the water samples.  Samples were collected by dipping a 
decontaminated Teflon® beaker on a twelve foot extension pole into the water at the desired 
sampling location and directly transferring the sample to the appropriate sample containers.  The 
surface water samples were analyzed for explosive compounds plus PETN and nitroglycerin 
using EPA Method 8330A, and select metals (i.e., aluminum, antimony, barium, copper, iron 
lead, and zinc) using EPA Method 6020A.  
4.2.2.4 Sediment 
a. Sediment samples were collected at the same locations as surface water samples at 
Targets XI, XII, XIII, XV and the Arbuckle Creek Fuze Disposal Area subsequent to the 
collection of the collocated surface water samples. 

June 2018 Contract No.: W912DY-10-D-0028
	
Revision 0 Page 4-26 Task Order No.: 0008
	



     
     

    

      
     

   
 

 

    

     
   

 
 

   

  
  

 
 

 
 

  
 

  
   

  
 

    
  

   
  

    
   

   
   

 
     

  
  

    
 

Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

RI Characterization of MEC and MC 
b. Sediment samples were collected by using a decontaminated stainless steel hand auger, 
auguring down to a depth of about one foot into the sediment at the sampling location, and 
placing the removed sediment into a decontaminated stainless steel bowl.  The accumulated 
sediment was then thoroughly mixed using a decontaminated stainless steel spoon and 
transferred to the appropriate sample containers.  The sediment samples were analyzed for 
explosive compounds plus PETN and nitroglycerin using EPA Method 8330A, and select metals 
(i.e., aluminum, antimony, barium, copper, iron, lead, and zinc) using EPA Method 6020A. 

4.3 REMEDIAL INVESTIGATION MC WORK ELEMENTS 

a. Soil samples were collected in accordance with the Final Work Plans (ZAPATA, 2012).  
Appendix E of the Work Plan contains the Uniform Federal Policy-Quality Assurance Project 
Plan (UFP-QAPP), which contains the sampling strategy, QA/QC procedures, analytical 
requirements, Standard Operating Procedures (SOPs), and a list of required project documents 
and records. 

4.3.1 Quality Control 
a. QC samples were analyzed to assess the quality of sampling methods and of the 
analytical data.  These samples include QC duplicates, QC equipment rinsate blanks, trip blanks, 
and MS/MSDs.  Split and duplicate samples were collected as a single sample, homogenized, 
divided into equal parts, and placed in separate containers.  Duplicate samples were collected at 
the rate of 10 percent of field samples and sent to the primary laboratory (Accutest).  The identity 
of the QC duplicate was not provided to Accutest but was recorded on the Daily Quality Control 
Report (DQCR) and in field log books.  The purpose of the QC duplicate is to provide site-
specific, field-originated checks of the quality of the data generated by the laboratory.  
4.3.1.1 Analytical Data Validation 
a. Analytical data results were provided to an independent firm as Stage 2 electronic data 
deliverables (SEDD) for data validation (Appendix B).  Analytical data were validated using 
Automated Data Review (ADR) software as described in the Final Work Plans (ZAPATA, 
2012).  

4.4 VARIANCES FROM PLANNING DOCUMENTS 

4.4.1 Field Change Requests 
a. During the course of the RI field activities, variances or clarifications from planning 
documents were issued and accepted by the PDT.  Those updates, referred to as FCRs, are listed 
below and provided in Appendix J. 

1.		 FCR 01 – Aquatic DGM Procedures – Requested that Arbuckle Creek DGM be collected 
with a G-858 magnetometer and Trimble GeoXH instead of the G-882 Marine 
Magnetometer and RTK GPS positioning stated in the Work Plan.  

2.		 FCR 02 – DMM Disposal Procedures for Arbuckle Creek Fuze Disposal Area – 
Requested that if disposal of MPPEH at the site was required, that BIP be replaced with 
transportation of the MPPEH to Active APAFR disposal areas for demolition due to the 
presence of a residence near the former bridge location. This FCR was subsequently 
determined to not be feasible and procedures remained as originally planned, to complete 
demolition activities at the location of Arbuckle Creek.  Therefore, FCR No. 2 was never 
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signed and implemented, but the FCR is included in Appendix J for informational 
purposes only.  

3.		 FCR 03 – Intrusive Target Clearance Procedures – Requested that intrusive operations 
not attempt to recover MEC or MD from depths below the apparent water table due to 
safety concerns with the field crew’s inability to visually identify items below the muddy 
water entering some excavations.  
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5.0		 REVISED CONCEPTUAL SITE MODEL AND REMEDIAL INVESTIGATION 
RESULTS 

a. The Former Avon Park Army Airfield is a large area that contains multiple sites (or areas 
of interest), all under FUDS project no. I04FL028701.  The sites were used for various purposes 
including area bombing practice, practice bombing and gunnery ranges, PFCs, and one site that 
was the result of uncontrolled munitions disposal activities in Arbuckle Creek.  The sites are 
shown on Exhibit 1-1, and a summary of the sites and areal extents, 64,580.06 gross acres, as 
originally defined and not considering site overlap, are as noted below:  

1. Arbuckle Creek Fuze Disposal Area – 1.04 acres 
2. North Restricted Use Area – 2,782.79 acres (2,766.14 net acres considering site overlap) 
3. Central Restricted Use Area – 3,572.10 acres 
4. Target XI-Land Skip Bombing Target – 648.55 acres 
5. Target XII-BGR – 648.55 acres 
6. Range XII – PFC – 21,258.01 acres (21,197.08 net acres considering site overlap) 
7. Target XII-Practice Bombing Target – 648.55 acres 
8. Target XIV-Practice Bombing Target – 648.55 acres 
9. Range XIX-PFC – 33,074.82 acres (28,135.66 net acres considering site overlap) 
10. Target XV-Practice Bombing Target – 648.55 acres 
11. Area Bombing Target – 648.55 acres 

b. After removing acreage due to site overlap, the net acreage for all eleven sites totals 
59,563.32 acres. 
c. Property designations include state park lands (North Restricted Use Area, and Targets 
XI, XII and XIII, portions of Ranges XII and XIX PFCs, the Area Bombing Target, and the 
majority of the Central Restricted Use Area) and private property used primarily for cattle 
grazing (the southern portion of the Central Restricted Use Area, portions of Ranges XII and 
XIX PFCs, and Targets XIV and XV [including sod farming]).  Range XII PFC also lies partly 
within a residential area, and the Arbuckle Creek Fuze Disposal Area lies along Arbuckle Creek 
in the northern part of Highlands County.  The Arbuckle Creek Fuze Disposal Area is bordered 
on the east by DoD-owned lands of the active APAFR, and on the west by privately- owned 
property used for agriculture, including cattle grazing, and a nearby residence.  
d. Access to property within the KPPSP generally is not restricted as the park is open to 
visitors; however, the remote location and the lack of access trails in many areas provide some 
barrier to public access.  State Park workers have essentially unrestricted access to the site 
locations.  Some sites located on private lands used for agriculture and/or cattle grazing present 
some barriers to public access through locked gates and barbed wire fences; however, access to 
these sites is not strictly controlled.  The Arbuckle Creek Fuze Disposal Area is along a creek 
that is heavily used by the public for recreational activities, including fishing, and there are no 
barriers to access, especially from the western bank of the creek.  
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Okeechobee and Highlands Counties, Florida 

Revised Conceptual Site Model and Remedial Investigation Results 
e. Several methods were used to investigate the sites including Helimag surveys, AIR, EM 
DGM surveys, mag-and-dig, and intrusive operations.  In the following subsections, the nature 
and extent of MEC and MC for the sites included within this investigation is characterized.  

5.1 MUNITIONS AND EXPLOSIVES OF CONCERN 

a. The findings from the RI field activities, along with associated historical findings are 
presented below for each of the sites included in the investigation (see Exhibits 5-1 through 5-8).  
The DMM items and MD identified throughout this investigation can be classified into one of 
four categories (i.e., 100 lb. practice bombs, which can include black powder spotting charges, 4 
lb. incendiary bombs, bomb tail and nose fuzes, and small arms).  No MD items were found that 
could not be classified into one of these categories.  A list of MD and MEC items discovered 
during the RI field activities, associated with the appropriate category, is provided below: 

1. Bomb, 100 lb., practice (M38A2) (MD); 
2. Bomb, 4 lb., Incendiary (AN-M50) (MD); 
3. Spotting Charge, Bomb (M1A1) (MD); 
4. Spotting Charge, Bomb (M3) (MD); 
5. Fuze, Bomb, Tail (AN-M101A2) (MEC); 
6. Fuze, Bomb, Tail (AN-M103) (MEC); 
7. .50-Cal projectile.  

b. A discussion of the results of the MEC investigation results for each site, except for 
Ranges XII and XIX PFCs which did not undergo MEC investigation because they had only MC 
concerns, is provided in the subsections below.  

5.1.1 Arbuckle Creek Fuze Disposal Area 
a. The Arbuckle Creek Fuze Disposal Area is located along Arbuckle Creek in Highlands 
County, Florida at the location of a former bridge that crossed the creek on East Arbuckle Road 
(Exhibits 1-1 and 4-1). Reportedly, 200 live AN-M101A2 and AN-M103 bomb fuzes were 
dumped off the bridge into Arbuckle Creek in 1945, resulting in the deaths of two children when 
bomb fuzes were recovered from the creek by fisherman and were subsequently handled by the 
children. This bridge was a former alternate entrance into the active APAFR in the early to mid-
1940s. There are no previous investigations specifically at the East Arbuckle Road bridge 
location with which to compare RI results to. The bridge at East Arbuckle Road is no longer 
present as it burned down in the 1970s, but remnant bridge pilings can still be seen protruding 
from the creek and its banks.  
b. The MEC investigation included an aquatic magnetometer survey of the creek 200 ft. 
upstream and 800 ft. downstream of the former bridge (Exhibit 4-1).  This survey also included a 
spur of the creek that extends to the north where a public boat ramp is located.  The results of the 
aquatic magnetometer survey are shown on Exhibit 5-1.  The aquatic magnetometer survey 
shows a large concentration of metallic anomalies at the location of the former bridge, with 
sparse and scattered anomalies present at various places downstream of the former bridge, and 
few anomalies upstream.  Since intrusive activities were not conducted within the creek, the 
causes of these anomalies are not known; however, it is highly likely that the creek contains a 
large amount of steel debris, including I-beams, nuts and bolts, cables, and nails/spikes from the 
bridge that burned down and collapsed into the creek in the 1970s.  Additionally, the creek 
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Revised Conceptual Site Model and Remedial Investigation Results 
receives a high degree of recreational use and metallic trash and debris could account for several 
of these anomalies.  However, it cannot be ruled out that some of the anomalies are caused by 
bomb fuzes still present in the creek.  
c. Mag-and-dig activities along the creek banks resulted in the finding of a large amount of 
debris including trash, refuse, and a large amount of fishing tackle.  The only munitions-related 
items that were found along the creek banks were found on the west bank of the creek below the 
high water line among the former bridge pilings.  The items found included a cluster of fuze 
propeller vanes, and one each AN-M101A2 and AN-M103 bomb fuzes.  The locations of these 
finds are shown on Exhibit 5-1.  
d. The bomb fuzes were identified as DMM and required demolition at a location 
approximately 200 ft. upstream of the former bridge location due to the presence of a residence 
and associated structures immediately southwest of the former bridge location.  
e. Given the high concentration of anomalies noted at the bridge location and downstream, 
and the finding of two DMM items, it cannot be ruled out that some of the anomalies observed in 
the creek may be MD and/or MEC.  The nearby presence of a residence, adjacent privately-
owned lands, and the relative ease of access to Arbuckle Creek present a high potential for 
exposure to explosive hazards.  

5.1.2 North Restricted Use Area 
a. The North Restricted Use Area is located entirely within KPPSP (Exhibit 1-1) and is 
located within a region of the park with several hiking and horseback riding trails. The site is 
typified by vast stretches of palmetto thickets, grasslands, and standing water features including 
ponded water, wetlands, and sloughs. Sloughs traverse the site from east to west in the south, 
central and northern portions of the site. The site is defined as a roughly rectangular area with 
rounded sides and is about 2,783 acres. KPPSP trails that traverse the site include Raulerson 
Trail, Pine Island Slough Trail, Gum Slough Trail, Five Mile Prairie Trail, and Gum Slough 
Prairie Trail (Exhibits 4-2 and 5-2). At certain times of the year, these trails are open and 
accessible to park visitors for hiking and horseback riding. The southeast corner of the site lies 
within the Florida Grasshopper Sparrow core habitat area.  
b. The historical use of the site is not well known. Historical records indicate that a portion 
of the area within the site was at one time designated "For Surface Use Only".  
c. The RI field activities included the following. 

1.		 Helimag transects in a southwest to northeast direction across the entire site except for 
the Florida Grasshopper Sparrow core habitat area (Exhibit 4-2).  

2.		 AIR transects in accessible segments of the Helimag transects that were flown above 3m 
in altitude and that were at least 100m long (the transect separation distance) (Exhibit 4-
2).  

3.		 Replacement of Helimag transects in the Florida Grasshopper Sparrow core habitat area 
with ground-based EM DGM (Exhibit 4-2).  

4.		 Investigation of several Single Point anomalies (SPAs) identified from the Helimag and 
ground-based EM DGM surveys.  These SPAs were noted mainly on the Helimag 
response maps (see Exhibit 5-2 and maps in Appendix F), and were accessed and visually 
observed by the UXO field crews to verify their nature.  
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Revised Conceptual Site Model and Remedial Investigation Results 
d. The SPAs were non-munitions-related items including water culverts, water monitoring 
stations, and steel fence and marker posts.  
e. A depiction of the estimated anomaly distribution from all MEC investigation activities 
for the site is shown on Exhibit 5-2.  There were no concentrations of MEC or MD or evidence 
of a bombing target or targets.  
f. During the field investigation, no MEC was found within the entire site boundary.  Two 
items of MD were noted, scrap from an M38A2 100 lb. practice bomb, in the far southeast corner 
of the site (considered an "overshoot" from the Area Bombing Target), and two small inch-long 
pieces of what was determined to be casing material from an AN-M50 incendiary bomb in 
roughly the center of the site.  The M38A2 MD was found on the surface in the far southeast 
corner of the site near the Area Bombing Target and the bombing target identified there. The 
area where the M38A2 MD was found was comprehensively covered by the field crews during 
the ground-based geophysical fieldwork and anomaly investigations, and no other MD was 
observed to be present in this portion of the site.  Because of the nearby bombing target (with a 
high density of M38A2 MD and small amount of M50 MD) it was determined by the field crews 
that the M38A2 and M50 MD was likely kick-out or overshoot debris related to the bombing 
target in the Area Bombing Target site and not a result of concentrated munitions use within the 
North Restricted Use Area.  The AN-M50 MD was located in the central portion of the site north 
of Gum Slough at the north end of an AIR transect.  Since this area is also relatively close to the 
Area Bombing Target, which had finds of AN-M50 MD within its bombing target area, the find 
of this small amount of MD in the North Restricted Use Area is likely fragmentation from 
activities at the Area Bombing Target.  Therefore, the MD finds in the North Restricted Use Area 
are indicative of an isolated occurrence, does not suggest concentrated munitions use within the 
site and does not indicate an explosive hazard risk is present in the North Restricted Use Area.  
g. The results of the RI MEC investigation and all previous investigations indicate that there 
are minimal to no explosive risks to potential receptors in the North Restricted Use Area.  

5.1.3 Central Restricted Use Area 
a. The Central Restricted Use Area is largely within KPPSP with the southern quarter of the 
site extending south of the park boundary into privately-owned lands used for cattle grazing 
(Exhibit 1-1).  The site is relatively remote, with the only access being the Grasshopper Sparrow 
Trail and the park's perimeter road.  These throughways are likely not accessed as much by the 
public, but could be routinely used by park personnel.  The site is typified by vast stretches of 
palmetto thickets, grasslands, and standing water including ponded water, wetlands and sloughs.  
The site is a roughly square area with rounded sides and is about 3,572 acres.  KPPSP trails that 
traverse the site include only the Grasshopper Sparrow Trail (Exhibits 4-3 and 5-3).  At certain 
times of the year, the trail is open and accessible to park visitors for hiking and horseback riding.  
The northern portion of the site lies within the Florida Grasshopper Sparrow core habitat area.  
b. The historical use of the site is not well known.  Historical records indicate that a portion 
of the area within the site was at one time designated "For Surface Use Only".  
c. The RI field activities included the following.  

1.		 Helimag transects in a southwest to northeast direction across the entire site except for 
the Florida Grasshopper Sparrow core habitat area (Exhibit 4-3).  
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2.		 AIR transects in accessible segments of the Helimag transects that were flown above 3m 

in altitude and were greater than 100m long (Exhibit 4-3).  
3.		 Replacement of Helimag transects in the Florida Grasshopper Sparrow core habitat area 

with ground-based EM DGM (Exhibit 4-3).  
4.		 Investigation of several SPAs identified from the Helimag and ground-based EM DGM 

surveys.  These SPAs were noted mainly on the Helimag response maps (see Exhibit 5-3 
and maps in Appendix F), and were accessed and visually observed by the UXO field 
crews to verify their nature.  

5.		 Establishment and mag-and-dig investigation of eight grids in the southern portion of the 
site that lies on privately-owned lands.  

d. The SPAs were non-munitions-related items including water culverts, water monitoring 
stations, a radio repeater station, and steel fence and marker tag posts.  
e. A depiction of the estimated anomaly distribution from all MEC investigation activities 
for the Central Restricted Use Area is shown on Exhibit 5-3.  There were no concentrations of 
MEC or MD or evidence of bombing targets.  
f. No MEC or MD was found within the site boundary.  Investigation of the grids south of 
the KPPSP boundary (Exhibit 5-3) found only farm and ranch-related debris including coiled 
barbed wire, fence posts, electrical conduit, etc.  
g. The results of the RI MEC investigation and all previous investigations indicate that there 
are minimal to no explosive risks to potential receptors in the Central Restricted Use Area.  

5.1.4 Target XI – Land Skip Bombing Target 
a. Target XI – Land Skip Bombing Target is located entirely within the KPPSP (Exhibit 1-1 
and 4-4).  Target XI is located in a portion of KPPSP that is relatively open and is typified by 
palmetto thickets and grasslands with occasional tree hammocks, tree-lined sloughs, shallow 
ponded water areas, sloughs, and wetlands (Exhibits 1-1 and 4-4).  During the wet season, the 
site is largely covered by standing water.  The site is a 648.55 acre circular area south of Military 
Trail and west of Ozmore Trail.  Although the site is located relatively close to the park camping 
areas, and it is bounded on two sides by trails, the interior of the site is relatively inaccessible on 
foot due to heavy vegetation.  However, park employees may regularly access the area.  
b. The RI field activities included the following.  

1.		 Helimag transects in a southwest to northeast direction across the entire site (Exhibit 4-4).  
2.		 AIR transects in accessible segments of the Helimag transects that were flown above 3m 

in altitude and that were greater than 100m in length (Exhibit 4-4).  
3.		 EM DGM grids and cross-shaped radial transects (Exhibit 5-4) within an area where a 

concentration of MD related to M38A2 100 lb. practice bombs was found and in a few 
other outlying areas.  

c. A depiction of the estimated anomaly distribution is shown on Exhibit 5-4.  There is one 
area in the northwest portion of the site where an increased concentration of MD related to 
M38A2 100 lb. practice bombs was located.  The amount of MD in this area was relatively 
sparse, and most of the MD appeared to be located on the ground surface or partially buried.  
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d. The results of the EM DGM grid and cross-shaped radial transect investigation (Exhibit 
5-4) also indicated MD related to M38A2 100 lb. practice bombs, and a few .50 caliber 
projectiles.  All MD found was noted to not contain any intact spotting charge elements.  No 
MEC, or MD related to other munitions types, was found within the site.  Results of the MEC 
intrusive investigation are contained in the Access database in Appendix F and the MEC dig 
sheets contained in Appendix G. 
e. No MEC was found during the RI, and there is a negligible potential for explosive risks 
in Target XI.    

5.1.5 Target XII – Combination BGR 
a. Target XII-Combination BGR is located in a portion of KPPSP that is relatively open 
with palmetto thickets, grasslands, shallow ponded water areas, small sloughs, and wetlands 
(Exhibit 1-1 and 4-5).  During the wet season, the site is largely covered by standing water.  The 
site is a 648.55 acre circular area immediately west of Peavine Trail, the main entrance road to 
the KPPSP.  The Kilpatrick Prairie Trail lies to the west of the site.  This trail leads to the KPPSP 
camping area.  The site lies entirely within the Florida Grasshopper Sparrow core habitat area.  
Although the site is located relatively close to the park camping areas, and it is bounded on two 
sides by trails, the interior of the site is relatively inaccessible on foot due to heavy vegetation.  
However, park employees may regularly access the area.  
b. The RI field activities included the following.  

1.		 EM DGM transects completed in a north to south orientation across the entire site
	
(Exhibit 4-5).  


2.		 EM DGM grids and cross-shaped radial transects (Exhibit 5-5) within an area where a 
concentration of MD related to M38A2 100 lb. practice bombs was found, and in a few 
other outlying areas to investigate anomaly areas. 

c. The estimated anomaly distribution is shown on Exhibit 5-5.  There is one area in the 
northwest portion of the site where an increased concentration of MD related to M38A2 100 lb. 
practice bombs was located.  The amount of MD in this area was relatively high, and most of the 
MD was on the ground surface.  
d. MD related to M38A2 100 lb. practice bombs, fuze parts (related to M38A2 spotting 
charges), and .50 caliber projectiles were found in the grids and radial transects (Exhibit 5-5).  
All MD found was noted to not contain any intact spotting charge elements.  Results of the 
intrusive investigation are in the Access database in Appendix F and the MEC dig sheets are in 
Appendix G. 
e. No MEC was found during the RI, and there is a negligible potential for explosive risks 
in Target XII. 

5.1.6 Target XIII – Practice Bombing Target 
a. Target XIII-Practice Bombing Target is located entirely within the KPPSP and is in a 
portion of KPPSP that is leased for cattle grazing (Exhibit 1-1 and 4-6).  It is relatively open 
with heavy palmetto thickets, shrub thickets, and grasslands with tree hammocks.  The site 
contains some standing water features including shallow ponded water areas, small sloughs, and 
wetlands.  During the wet season, the site is largely covered by standing water.  The site is a 
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648.55 acre circular area immediately east of the north end of Peavine Trail.  Spotting Tower 
Trail traverses the site from the southwest to the northeast.  Although the site is located relatively 
close to Peavine Trail and Spotting Tower Trail Traverses it, the interior of the site is relatively 
inaccessible due to locked gates and fences leading to the site.  However, park employees and 
cattle grazing lessees may regularly access the area.  
b. The RI field activities included the following.  

1.		 Helimag transects in a southwest to northeast direction across the entire site (Exhibit 4-6).  
2.		 AIR transects in accessible segments of the Helimag transects that were flown above 3m 

in altitude and that were greater than 100m in length (Exhibit 4-6).  
3.		 EM DGM grids and cross-shaped radial transects (Exhibit 5-6) within an area where 

geophysics and a high concentration of MD related to M38A2 100 lb. practice bombs 
indicated a bombing target, and in a few other outlying areas.  

c. The estimated anomaly distribution is shown on Exhibit 5-6.  A clear depiction of an 
apparent bombing target is visible in the south-central portion of this site.  The amount of MD in 
this area was relatively high.  Anomalies in the northern portion of the site were not munitions-
related and were observed to consist of steel pipes embedded in concrete spotting tower 
foundations, and ranch related debris.  
d. The results of the EM DGM grid and cross-shaped radial transect investigation MD 
related to M38A2 100 lb. practice bombs was found in the grids and radial transects (Exhibit 5-
6).  MD was noted to occur at depths up to and below three to four ft. bgs where the apparent 
water table was noted.  All MD found was noted to not contain any intact spotting charge 
elements.  No MEC, or MD related to other munitions types, was found within the site.  Results 
of the MEC intrusive investigation are in the Access database in Appendix F and the MEC dig 
sheets are in Appendix G. 
e. No MEC was found during the RI, and there is a negligible potential for explosive risks 
in Target XIII. 

5.1.7 Target XIV – Practice Bombing Target 
a. Target XIV-Practice Bombing Target is south of the KPPSP (Exhibit 1-1 and 4-7) on 
private land that is used for cattle grazing.  The site is relatively open, but has some palmetto 
thickets, shrub thickets, tree-lined sloughs, and tree hammocks.  There is some standing water 
including shallow ponded water areas and small sloughs.  During the wet season, the site is 
largely covered by standing water.  The site is a 648.55 acre circular area about six miles south 
of the KPPSP.  Locked gates and fences surround the site.  However, private land owners 
regularly access the area. 
b. The RI field activities included the following.  

1.		 Helimag transects in an east to west direction across the southern majority of the site 
(Exhibit 4-7).  

2.		 AIR in the northern portion of the site (Exhibit 4-7).  
3.		 AIR transects in accessible segments of the Helimag transects that were flown above 3m 

in altitude and that were greater than 100m in length (Exhibit 4-7).  
4.		 DGM grids (Exhibit 5-7).  
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c. A depiction of the estimated anomaly distribution is shown on Exhibit 5-7.  A number of 
anomalies were investigated, but none were munitions-related. 
d. No MEC or MD was encountered during the EM DGM grid investigation (Exhibit 5-7).  
Only blind seed items were found in the grids during intrusive operations.  Results of the MEC 
intrusive investigation are contained in the Access database in Appendix F and the MEC dig 
sheets contained in Appendix G. 
e. Based on the results of the RI, there are no explosive risks in Target XIV-Practice 
Bombing Target.  

5.1.8 Target XV – Practice Bombing Target 
a. Target XV-Practice Bombing Target is a 648.55 acre circular area located about three 
miles southeast of KPPSP (Exhibit 1-1 and 4-8) on private land that is used for cattle grazing and 
a hunting preserve to the south, and a sod farm to the north.  The site is relatively open in the 
southern quarter of the site with scattered palmetto thickets, shrub thickets, tree-lined sloughs, 
and tree hammocks.  The northern portion of the site lies on land used for a sod farm.  The site 
contains some standing water including ephemeral shallow ponded water areas, small sloughs 
and two parallel water filled ditches north of NW 288th Street.  Locked gates and fences surround 
the site.  However, private land owners regularly access the area, and hunters use the southern 
portion of the site. 
b. The RI field activities included the following.  

1.		 Helimag transects in a southwest to northeast direction across the entire site (Exhibit 4-8).  
2.		 AIR transects in accessible segments of the Helimag transects that were flown above 3m 

in altitude and that were greater than 100m in length (Exhibit 4-8).  
3.		 DGM grids and cross-shaped radial transects (Exhibit 5-8) within an area where
	

geophysics indicated a bombing target, and in a few other outlying areas.  

c. A depiction of the estimated anomaly distribution is shown on Exhibit 5-8.  A clear 
depiction of an apparent bombing target is visible in the south-central portion of this site.  The 
amount of MD in this area was relatively high; however, no MD was visible on the surface.  
Anomalies in the northern portion of the site were not munitions-related.  
d. MD related to M38A2 100 lb. practice bombs, all located in the subsurface, was found in 
the grids and radial transects (Exhibit 5-8). MD was detected at depths up to and below three to 
four ft. bgs, where the apparent water table was noted.  MD did not contain any intact spotting 
charges.  No MEC, or MD related to other munitions types, was found within the site.  Results of 
the intrusive investigation are in the Access database in Appendix F and the MEC dig sheets are 
in Appendix G. 
f. No MEC was found during the RI, and there is a negligible potential for explosive risks 
in Target XV.  

5.1.9 Area Bombing Target 
a. The Area Bombing Target is a 648.55 acre circular area within the KPPSP (Exhibit 1-1 
and 4-9) and is located within a region of the park with several hiking and horseback riding 
trails.  The site is typified by vast stretches of palmetto thickets, grasslands, and standing water 
features including ponded water, wetlands, and sloughs during the wet season.  Five Mile Prairie 
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Revised Conceptual Site Model and Remedial Investigation Results 
Trail traverses the site (Exhibit 4-9) and at certain times of the year it is open and accessible to 
park visitors for hiking and horseback riding.  During the wet season, much of the area of the site 
is under standing water.  The entire acreage of the site lies within the Florida Grasshopper 
Sparrow core habitat area.  The interior of the site is relatively inaccessible due to heavy 
vegetation.  However, park employees regularly access the area.  
b. The RI field activities included the following.  

1.		 EM DGM transects completed in a north to south orientation across the entire site
	
(Exhibit 4-9).  


2.		 EM DGM grids and cross-shaped radial transects (Exhibit 5-9) within an area where a 
concentration of MD related to M38A2 100 lb. practice bombs and M50 series incendiary 
bombs was found and in a few other outlying areas.  

c. A depiction of the estimated anomaly distribution is shown on Exhibit 5-9.  A clear 
depiction of an apparent bombing target is visible in the north-central portion of this site.  The 
amount of MD in this area was relatively high, and a large amount of MD was visible on the 
surface.  
d. MD related to M38A2 100 lb. practice bombs, AN-M50 incendiary bombs, fuze parts and 
.50 caliber projectiles were recovered in the grids and radial transects of the Area Bombing 
Target.  MD occurred at depths up to and below three to four ft. bgs where the water table was 
encountered.  Intrusive investigation stopped at the water table, as per approved field change 
request, due to the hazards of investigating items in water with no visibility. None of the MD 
found contained intact spotting charges. A small number of .50 caliber projectiles were also 
noted in the intrusive investigation. 
e. A single piece of MD related to an M38A2 100 lb. practice bomb and an M50 series 
incendiary bomb casing were observed in the adjacent North Restricted Use Area to the west and 
northwest of the bombing target in the Area Bombing Target.  These were determined to be 
isolated finds of MD and are indicative of kick-out fragmentation from the Area Bombing Target 
and not concentrated munitions use within the North Restricted Use Area.  Inclusion of the areas 
of these isolated MD finds into the Area Bombing Target is not considered warranted due to the 
isolated nature of the MD finds. 
f. Results of the MEC intrusive investigation are in the Access database in Appendix F and 
the MEC dig sheets are in Appendix G. 
g. No MEC was found during the RI, and there is a negligible potential for explosive risks 
in the Area Bombing Target.  

5.2 MUNITIONS CONSTITUENTS 

a. The general approach to MC sampling was described in Section 4.2.  Summarized lists of 
samples collected from the various sites for soil, Ranges XII and XIX PFCs XRF confirmation 
samples, surface water samples, and sediment samples are provided on Tables 5-1 through 5-4, 
respectively.  These tables also present the samples that were collected for QA/QC purposes.  As 
described in Section 4.2, at least ten percent of the field samples were also collected for QC 
(duplicate) and QA analysis.  The analytical results of the primary field samples, QC samples, 
and QA samples are provided in Appendix B.  All analytical results were provided to the 
USACE, including the QA sample results.  The USAESCH completed an independent review of 
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the QA data as compared to the primary field data and QC data.  The results of this evaluation 
are provided in Appendix B.  Locations of samples collected from the Arbuckle Creek Fuze 
Disposal Area, Targets XI, XII, XIII, XV, the Area Bombing Target, and the Range XII and XIX 
PFCs are shown on Exhibits 5-10 through 5-17.  
b. For the Site, the project screening levels used are documented in the UFP-QAPP in 
Appendix E of the Final Work Plans (ZAPATA, 2012) and are also summarized on Table 3-5.  A 
discussion of the MC sampling results for each site follows.  

5.2.1 Arbuckle Creek Fuze Disposal Area 
a. Collocated sediment and surface water samples collected at the site are summarized on 
Tables 5-3 and 5-4.  Sample locations are shown on Exhibit 5-10.  
b. Results of MC sample analysis for sediment and surface water samples at the site showed 
that all explosive compounds were non-detect at the Method Detection Limits (MDLs) provided 
in the UFP-QAPP in Appendix G of the Final Work Plans (ZAPATA, 2012).  Results for the 
metals analysis of these samples are provided below.  
5.2.1.1 Sediment 
a. Metals results for the site sediment samples are shown on Table 5-10, and sampling 
results and a summary of project screening level exceedances are shown on Exhibit 5-10.  The 
results shown on Table 5-10 show that all metals results, except barium, were below all project 
screening levels.  Barium exceeded the ESV in only one of eight samples; however, barium is 
expected to be only a trace component of the munitions found at the site, and the single detection 
was determined not to present any unacceptable ecological risks.  
5.2.1.2 Surface Water 
a. Metals results for the site surface water samples are shown on Table 5-11 and Exhibit 5-
10.  Table 5-11 provides revised project screening levels for copper, lead and zinc based on 
measured hardness values for select surface water samples collected from Arbuckle Creek.    

1.		 Aluminum exceeded the project screening level in every surface water sample collected 
from Arbuckle Creek.  

2.		 Lead exceeded its hardness-adjusted project screening level in one sample downstream of 
the former bridge.  

3.		 All other metals were below their respective project screening levels.  
b. The significance of the MC surface water sample results from the site must be viewed in 
the context of the setting for the Arbuckle Creek Fuze Disposal Area.  Although all surface water 
samples exceeded the project screening level for aluminum, the sample that was collected 
upstream of the former bridge location also contained aluminum in exceedance of the project 
screening level.  Since the creek exhibits a relatively swift current, it is not likely that the 
aluminum concentrations observed in surface water originate from MEC dumped from the bridge 
in the 1940s.  Additionally, a surface water sample collected two miles upstream at the Highway 
64 bridge during the SI (Parsons, 2008) reported an aluminum concentration of 1,600 
micrograms per liter (µg/L).  This aluminum concentration is greater than all of the results 
reported for the samples collected during the RI.  The lead result in surface water (5.4 µg/L) that 
exceeded its project screening level is located downstream of the former bridge location.  
However, during the RI fieldwork the creek and its banks were noted to contain a large amount 
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of trash and debris, including fishing tackle. Similar to aluminum, the surface water sample 
collected at the location of the Highway 64 bridge during the SI (Parsons, 2008) reported a lead 
concentration of 8.4 µg/L, which again is greater in concentration than all of the RI samples 
collected.  Therefore, it is highly unlikely that the presence of aluminum and lead in the 
Arbuckle Creek surface water is the result of the fuzes dumped into the creek in 1945.  
c. No explosives were detected in the post BIP soil samples, and the metals were below the 
project screening levels (Table 5-6 and Exhibit 5-10). 

5.2.2 Target XI-Land Skip Bombing Target 
a. Soil, collocated sediment and surface water samples collected at the site are summarized 
on Tables 5-1, 5-3 and 5-4, respectively.  Sample locations are shown on Exhibit 5-11.  
b. Results of MC sample analysis for soil, sediment and surface water samples at the site 
showed that all explosive compounds were non-detect at the MDLs provided in the UFP-QAPP 
in Appendix G of the Final Work Plans (ZAPATA, 2012). Results for the metals analysis of 
these samples are provided below.  
5.2.2.1 Soil 
a. Metals results for the site soil samples are shown on Table 5-5, and sampling locations 
are shown on Exhibit 5-11.  The results shown on Table 5-5 and Exhibit 5-11 show that metals 
were present at concentrations below all project screening levels, and there were no exceedances 
of screening levels by any metal in soil.  The results of SPLP analysis on the site soils is shown 
on Table 5-7.  Only one sample marginally exceeded the SPLP level for iron (300 µg/L) at a 
concentration of 368 microgram per liter (µg/L).  Area soils are known to contain naturally high 
iron concentrations (Chen et. al. 1999) in some locations, and this single SPLP exceedance does 
not indicate a strong potential for leaching of iron to groundwater.  Additionally, groundwater is 
very shallow at the site, and during the wet season may actually be above the ground surface and 
be expressed as surface water.    
5.2.2.2 Sediment 
a. Metals results for the site sediment samples are shown on Table 5-10, and sampling 
locations are shown on Exhibit 5-11.  The results shown on Table 5-10 show that metals were 
present at concentrations below all project screening levels.  
5.2.2.3 Surface Water 
a. Metals results for the site surface water samples are shown on Table 5-11, and sampling 
locations are shown on Exhibit 5-11.  The results shown on Table 5-11 show that except for 
aluminum metals were present at concentrations below all project screening levels. Aluminum 
exceeded its project screening level in all surface water samples collected at this site.  However, 
aluminum is not an expected constituent of the M38A2 100 lb. practice bomb MD that was 
found at the site and is not judged to be present due to past DoD activities.  

5.2.3 Target XII-Combination Bombing and Gunnery Range 
a. Soil and collocated sediment and surface water samples collected at the site are 
summarized on Tables 5-1, 5-3 and 5-4, respectively.  Sample locations are shown on Exhibit 5-
12. 
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b. Results of MC sample analysis for soil, sediment and surface water samples at the site showed 
that all explosive compounds were non-detect at the MDLs provided in the UFP-QAPP in 
Appendix G of the Final Work Plans (ZAPATA, 2012).  Results for the metals analysis of these 
samples are provided below.  
5.2.3.1 Soil 
a. Metals results for the site soil samples are shown on Table 5-5, and sampling locations 
are shown on Exhibit 5-12.  The results shown on Table 5-5 show that metals were present at 
concentrations below all project screening levels except for lead and zinc. Lead and zinc 
marginally exceeded the ESV in one soil sample, but are not associated with the MD found at the 
site.  The results of SPLP analysis on site soils is shown on Table 5-7.  Only one sample 
marginally exceeded the SPLP project screening level for antimony (6 µg/L) at a concentration 
of 6.8 µg/L.  However, this single SPLP exceedance does not indicate a strong potential for 
leaching of antimony to groundwater.  Although antimony may be associated with the spotting 
charges for the M38A2 100 lb. practice bombs, it would not be present in other than trace 
amounts. 
5.2.3.2 Sediment 
a. Metals results for the site sediment samples are shown on Table 5-10, and sampling 
locations are shown on Exhibit 5-12.  Metals were present at concentrations below all project 
screening levels. 
5.2.3.3 Surface Water 
a. Metals results for the site surface water samples are shown on Table 5-11, and sampling 
locations and a summary of project screening level exceedances are shown on Exhibit 5-12.  
Aluminum, copper, iron, and lead exceeded their project screening levels in the single surface 
water sample collected at this site.  
b. The sample collected from the site was in the single water body present at the site near 
the area of concentrated MD.  This water body was very shallow (inches deep) and the sample 
was not filtered.  Therefore, although great care was taken to collect an undisturbed surface 
water sample, it is highly likely that inadvertent turbidity resulted in higher metal concentrations 
than would be measured in an undisturbed surface water sample.  Additionally, aluminum, lead 
and copper are not expected constituents of the M38A2 100 lb. practice bomb MD that was 
observed at the site, therefore it is highly unlikely that these metals would leach from munitions 
debris at the site sample location.  Finally, although iron exceeded the ecological screening 
value, as stated Florida soils in the area are known to contain natural high iron concentrations 
(Chen et. al. 1999), and the water body that was sampled was located hundreds of feet east of the 
MD area and no MD was observed in or near the water body. This iron concentration, and lead, 
will be considered in the risk assessment contained in Section 7.  

5.2.4 Range XII-Position Firing Course 
a. The machine gun targets that were accessible for sampling are shown on Exhibit 5-13.  
This includes only targets 2 and 4.  A summary of the XRF confirmation samples collected is 
provided on Table 5-2, and a summary of the XRF samples collected and their results is 
contained on Table 5-8.  The analytical results of the confirmation samples are contained on 
Table 5-9.  
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b. All lead was not detected at a detection level below the project screening level of 400 
milligrams per kilogram (mg/kg) for human receptors and 11 mg/kg for ecological receptors.  
Therefore, there do not appear to be any unacceptable impacts to the environment from past DoD 
use of the range.  

5.2.5 Target XIII-Practice Bombing Target 
a. Soil, collocated sediment and surface water samples collected at the site are summarized 
on Tables 5-1, 5-3 and 5-4, respectively.  Sample locations are shown on Exhibit 5-14.  
b. Soil, sediment and surface water sample analysis at the site indicate that all explosive 
compounds were non-detect at the MDLs provided in the UFP-QAPP in Appendix G of the Final 
Work Plans (ZAPATA, 2012).  Results for the metals analysis are provided below. 
5.2.5.1 Soil 
a. Metals results for the site soil samples are shown on Table 5-5, and sampling locations 
are shown on Exhibit 5-14.  Metals concentrations were below all project screening levels.  The 
results of SPLP analysis on site soils is shown on Table 5-7.  Only one sample exceeded the 
SPLP project screening level for aluminum at a concentration of 876 µg/L, and marginally 
exceeded the SPLP level for antimony (6 µg/L) at a concentration of 9.0 µg/L.  However, 
aluminum is not an expected constituent of the M38A2 100 lb. practice bomb, is not judged to be 
present due to past DoD activities and the single SPLP exceedance for antimony does not 
indicate a strong potential for leaching of antimony to groundwater.  Although antimony may be 
associated with the spotting charges for the M38A2 100 lb. practice bombs, it would not be 
present in other than trace amounts.  
5.2.5.2 Sediment 
a. Metals results for the site sediment samples are shown on Table 5-10, and sampling 
locations are shown on Exhibit 5-14.  Metals concentrations were below all project screening 
levels.     
5.2.5.3 Surface Water 
a. Metals results for the site surface water samples are shown on Table 5-11, and sampling 
locations are shown on Exhibit 5-14.  Only aluminum exceeded its project screening level (338 
µg/L) in a single surface water sample.  However, aluminum is not a constituent of the M38A2 
100 lb. practice bomb MD that was found at the site.  

5.2.6 Range XIX-Position Firing Course 
a. The machine gun targets that were accessible for sampling are shown on Exhibit 5-15.  
This includes only targets 8, and 12 through 21.  A summary of the XRF confirmation samples 
collected is provided on Table 5-2, and a summary of the XRF samples collected and their 
results is contained on Table 5-8.  The analytical results of the confirmation samples are 
contained on Table 5-9.  
b. Lead was not detected at a detection level well below the project screening level of 400 
mg/kg for human receptors, and 11 mg/kg for ecological receptors.  Therefore, there do not 
appear to be any unacceptable impacts to the environment from past DoD use of the site.  
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5.2.7 Target XV-Practice Bombing Target 
a. Soil, collocated sediment and surface water samples collected at the site are summarized 
on Tables 5-1, 5-3 and 5-4, respectively.  Sample locations are shown on Exhibit 5-16.  
b. Soil, sediment and surface water analysis at the site showed that all explosive compounds 
were non-detect at the MDLs provided in the UFP-QAPP in Appendix G of the Final Work Plans 
(ZAPATA, 2012).  Results for the metals analysis of these samples are provided below.  
5.2.7.1 Soil 
a. Metals results for the site soil samples are shown on Table 5-5, and sampling locations 
are shown on Exhibit 5-16.  Metals concentrations are below all project screening levels.  The 
results of SPLP analysis on the site soils is shown on Table 5-7.  Both samples collected 
exceeded the SPLP level for aluminum (13 µg/L) at concentrations of 274 µg/L and 305 µg/L.  
However, aluminum is not an expected constituent of the M38A2 100 lb. practice bomb and is 
not judged to be present due to past DoD activities.  
5.2.7.2 Sediment 
a. Metals results for the site sediment samples are shown on Table 5-10, and sample 
locations are shown on Exhibit 5-16.  Metals concentrations are below all project screening 
levels.     
5.2.7.3 Surface Water 
a. Metals results for the site surface water samples are shown on Table 5-11, and sampling 
locations are shown on Exhibit 5-16.  All metals except for aluminum are present at 
concentrations below all project screening levels.  Aluminum exceeded the project screening 
level (13 µg/L) at concentrations of 89 µg/L and 114 µg/L.  However, aluminum is not a metal 
that is expected to be associated with the M38A2 100 lb. practice bomb MD found at this site.  

5.2.8 Area Bombing Target 
a. Soil samples collected at the site are summarized on Table 5-1.  Sample locations are 
shown on Exhibit 5-17.  
b. All explosive compounds were non-detect at the MDLs provided in the UFP-QAPP in 
Appendix G of the Final Work Plans (ZAPATA, 2012).  Results for the metals analysis of these 
samples are provided below.  
5.2.8.1 Soil 
a. Metals results for the site soil samples are shown on Table 5-5, and sampling locations 
are shown on Exhibit 5-17.  Metals concentrations are below all project screening levels.  The 
results of SPLP analysis on the site soils is shown on Table 5-7.  There were no exceedances of 
the SPLP level for any metal at the site.  

5.3 SUMMARY OF MC FINDINGS 
a. The results of the MC sampling and analysis are summarized as follows: 

1.		 Explosives Compounds – All soil, sediment and surface water samples collected and 
analyzed were non-detect at the MDLs specified in the UFP-QAPP in Appendix G of the 
final Work Plans (ZAPATA, 2012).  
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2.		 Soil Samples (metals): 

o	 All soil samples collected and analyzed had reported metals concentrations below 
the respective project screening levels specified in the UFP-QAPP in Appendix G 
of the Final Work Plans (ZAPATA, 2012), or were not associated with the MD 
found at the sites, and as summarized on Table 3-5.  

3.		 Soil Samples (SPLP): 
o	 All explosive compound SPLP results were below respective SPLP levels 

specified in the UFP-QAPP in Appendix G of the Final Work Plans (ZAPATA, 
2012) and as summarized on Table 3-5.  

o	 Metals that exceeded SPLP levels included aluminum (one sample at Target 
XIII), antimony (one sample at each of Targets XII and XIII), and iron (one 
sample at Target XI).  Aluminum is not a constituent associated with the M38A2 
100lb. practice bomb MD found at these sites.  Although antimony can be a minor 
constituent of the spotting charges that are associated with the M38A2 100lb. 
practice bomb, it would only be expected to be present in trace amounts.  Iron 
marginally exceeded the SPLP level in only one sample at Target XI.  Given the 
very low frequency of exceedances for iron, and the known high iron 
concentrations in area soils (Chen et. al. 1999), iron does not appear to be a 
leachability concern at the sites.  

4.		 Sediment: 
o	 Analytical results indicate that metals are below respective project screening 

levels in all samples collected, or are not expected to be associated with the MEC 
found at the site (barium in Arbuckle Creek), or would only be present in trace 
amounts.  

5.		 Surface Water: 
o	 Metals that exceeded the surface water project screening levels included 

aluminum (all samples collected), copper and iron (one sample at Target XII), and 
lead (one sample at Arbuckle Creek).  Aluminum is not an expected constituent of 
the fuzes disposed in Arbuckle Creek, and upstream samples, including one 
collected two miles upstream of the bridge during the SI (Parsons, 2008), also 
exceed the project screening level and is not judged to be present due to past DoD 
activities.  Similarly, the lead exceedance in Arbuckle Creek downstream of the 
bridge is lower in concentration that the lead sample collected upstream during 
the SI.  Therefore, evidence indicates that aluminum and lead in Arbuckle Creek 
are not due to DoD activities.  Copper is not an expected constituent of the MD 
found at Target XII.  The iron and lead exceedance at Target XII are also 
considered marginal exceedances, and do not appear to be indicative of a 
widespread impact to site surface water.  
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Table 5-1 Soil Sample Summary 
Site Sample ID Sample Date Sample Time Duplicate ID QA MS/MSD SPLP Rinsate ID 

Ta
rg
et
 X
I

AP-MRSR01-ZSB-01 3/13/2013 920 X 
AP-MRSR01-ZSB-02 3/13/2013 930 
AP-MRSR01-ZSB-03 3/13/2013 940 X 
AP-MRSR01-ZSB-04 3/13/2013 950 AP-QCS-DUP-01 
AP-MRSR01-ZSB-05 3/13/2013 1005 
AP-MRSR01-ZSB-06 3/13/2013 1015 
AP-MRSR01-ZSB-07 3/13/2013 1025 
AP-MRSR01-ZSB-08 3/13/2013 1035 X 
AP-MRSR01-ZSB-09 3/13/2013 1050 
AP-MRSR01-ZSB-10 3/13/2013 1100 X 
AP-MRSR01-ZSB-11 3/13/2013 1120 
AP-MRSR01-ZSB-12 3/13/2013 1130 X 
AP-MRSR01-ZSB-13 3/13/2013 11430 
AP-MRSR01-ZSB-14 3/13/2013 1150 
AP-MRSR01-ZSB-15 3/13/2013 1200 AP-QCS-DUP-02 AP-QCS-RIN-03 

Ta
rg
et
 X
II

AP-MRSR02-ZSB-01 3/12/2013 1335 
AP-MRSR02-ZSB-02 3/12/2013 1350 
AP-MRSR02-ZSB-03 3/12/2013 1355 X 
AP-MRSR02-ZSB-04 3/12/2013 1405 X 
AP-MRSR02-ZSB-05 3/12/2013 1415 
AP-MRSR02-ZSB-06 3/12/2013 1430 
AP-MRSR02-ZSB-07 3/12/2013 1440 
AP-MRSR02-ZSB-08 3/12/2013 1450 
AP-MRSR02-ZSB-09 3/12/2013 1505 
AP-MRSR02-ZSB-10 3/12/2013 1515 
AP-MRSR02-ZSB-11 3/12/2013 1525 
AP-MRSR02-ZSB-12 3/12/2013 1535 
AP-MRSR02-ZSB-13 3/12/2013 1540 X 
AP-MRSR02-ZSB-14 3/12/2013 1605 
AP-MRSR02-ZSB-15 3/12/2013 1548 AP-QCS-DUP-05 AP-QCS-RIN-02 

Ta
rg
et
 X
II
I

AP-MRSR04-ZSB-01 3/21/2013 1035 
AP-MRSR04-ZSB-02 3/21/2013 1042 
AP-MRSR04-ZSB-03 3/21/2013 1053 
AP-MRSR04-ZSB-04 3/21/2013 1105 X 
AP-MRSR04-ZSB-05 3/21/2013 1128 
AP-MRSR04-ZSB-06 3/21/2013 1135 
AP-MRSR04-ZSB-07 3/21/2013 1148 AP-QCS-DUP-08 X X 
AP-MRSR04-ZSB-08 3/21/2013 1200 AP-QCS-DUP-09 
AP-MRSR04-ZSB-09 3/21/2013 1208 
AP-MRSR04-ZSB-10 3/21/2013 1211 
AP-MRSR04-ZSB-11 3/21/2013 1220 X 
AP-MRSR04-ZSB-12 3/21/2013 1224 
AP-MRSR04-ZSB-13 3/21/2013 1235 
AP-MRSR04-ZSB-14 3/21/2013 1241 
AP-MRSR04-ZSB-15 3/21/2013 1245 

Ta
rg
et
 X

V
 

AP-MRSR07-ZSB-01 4/17/2013 1005 
AP-MRSR07-ZSB-02 4/17/2013 1010 
AP-MRSR07-ZSB-03 4/17/2013 1030 
AP-MRSR07-ZSB-04 4/17/2013 1043 AP-MRSR07-DUP-01 
AP-MRSR07-ZSB-05 4/17/2013 1050 
AP-MRSR07-ZSB-06 4/17/2013 1100 X 
AP-MRSR07-ZSB-07 4/17/2013 1110 
AP-MRSR07-ZSB-08 4/17/2013 1115 
AP-MRSR07-ZSB-09 4/17/2013 1125 
AP-MRSR07-ZSB-10 4/17/2013 1130 
AP-MRSR07-ZSB-11 4/17/2013 1150 
AP-MRSR07-ZSB-12 4/17/2013 1200 
AP-MRSR07-ZSB-13 4/17/2013 1210 
AP-MRSR07-ZSB-14 4/17/2013 1220 X X 
AP-MRSR07-ZSB-15 4/17/2013 1230 X X AP-MRSR07-RIN-ZSB-01 

A
re
a 
Bo

m
bi
ng
 T
ar
ge
t 

AP-MRSR08-ZSB-01 3/12/2013 910 
AP-MRSR08-ZSB-02 3/12/2013 915 
AP-MRSR08-ZSB-03 3/12/2013 925 
AP-MRSR08-ZSB-04 3/12/2013 935 X 
AP-MRSR08-ZSB-05 3/12/2013 1000 
AP-MRSR08-ZSB-06 3/12/2013 1010 
AP-MRSR08-ZSB-07 3/12/2013 1025 
AP-MRSR08-ZSB-08 3/12/2013 1030 
AP-MRSR08-ZSB-09 3/12/2013 1040 X 
AP-MRSR08-ZSB-10 3/12/2013 1046 
AP-MRSR08-ZSB-11 3/12/2013 1055 AP-QCS-DUP-04 
AP-MRSR08-ZSB-12 3/12/2013 1105 X 
AP-MRSR08-ZSB-13 3/12/2013 1110 X 
AP-MRSR08-ZSB-14 3/12/2013 1120 
AP-MRSR08-ZSB-15 3/12/2013 1130 AP-QCS-DUP-03 X AP-QCS-RIN-01 



 

 

     Table 5-2 Range XII and Range XIX - XRF Confirmation Soil Sample Summary 

Site Sample ID Sample Date Sample Time Duplicate ID QA MS/MSD Rinsate ID XRF Results 
(ppm) 

R
an
ge
 X
IX

AP-MRSR06-ZSB-1212 3/15/2013 955 <8 
AP-MRSR06-ZSB-1216 3/15/2013 951 X <8 
AP-MRSR06-ZSB-1303 3/14/2013 1410 <8 
AP-MRSR06-ZSB-1310 3/15/2013 1204 <8 
AP-MRSR06-ZSB-1404 3/15/2013 1225 <8 
AP-MRSR06-ZSB-1408 3/15/2013 1230 <7 
AP-MRSR06-ZSB-152 3/14/2013 1518 <8 
AP-MRSR06-ZSB-1513 3/14/2013 1530 <8 
AP-MRSR06-ZSB-163 3/14/2013 1410 <8 
AP-MRSR06-ZSB-1616 3/14/2013 1355 <8 
AP-MRSR06-ZSB-174 3/14/2013 1231 <8 
AP-MRSR06-ZSB-178 3/14/2013 1227 <8 
AP-MRSR06-ZSB-1812 3/14/2013 1025 <8 
AP-MRSR06-ZSB-1814 3/14/2013 1121 <8 
AP-MRSR06-ZSB-195 3/18/2013 1024 AP-MRSR06-DUP-1 <9 
AP-MRSR06-ZSB-1913 3/18/2013 1015 X <9 
AP-MRSR06-ZSB-205 3/18/2013 940 X <9 
AP-MRSR06-ZSB-207 3/18/2013 945 AP-MRSR06-DUP-2 <9 
AP-MRSR06-ZSB-212 3/18/2013 1148 AP-MRSR06-DUP-3 <8 
AP-MRSR06-ZSB-2116 3/18/2013 1150 <9 
AP-MRSR06-ZSB-0801 3/20/2013 1104 <8 
AP-MRSR06-ZSB-0811 3/20/2013 1137 AP-MRSR06-RIN-1 <9 

R
an
ge
 X
II
 

AP-MRSR03-ZSB-0202 3/20/2013 1418 <8 
AP-MRSR03-ZSB-0204 3/20/2013 1424 AP-MRSR03-DUP-4 <9 
AP-MRSR03-ZSB-0404 3/21/2013 812 <9 
AP-MRSR03-ZSB-0414 3/21/2013 833 <9 



  

 

    Table 5-3 Surface Water Sample Summary 
Site Sample ID Sample Date Sample Time Duplicate ID QA MS/MSD Rinsate ID 

A
rb
uc
kl
e 
C
re
ek
 

AP-MRSM01-ZSW-01 4/18/2013 910 X 
AP-MRSM01-ZSW-02 4/18/2013 940 AP-QCS-DUP-SW-02 
AP-MRSM01-ZSW-03 4/18/2013 955 
AP-MRSM01-ZSW-04 4/18/2013 1115 X AP-QCS-RIN-07 
AP-MRSM01-ZSW-05 4/18/2013 1100 
AP-MRSM01-ZSW-06 4/18/2013 1035 
AP-MRSM01-ZSW-07 4/18/2013 1025 
AP-MRSM01-ZSW-08 4/18/2013 1020 

Target XI AP-MRSR01-ZSW-01 3/13/2013 1330 AP-QCS-DUP-SW1 X X 
AP-MRSR01-ZSW-02 3/13/2013 1450 

Target XII AP-MRSR02-ZSW-01 3/13/2013 1630 
Target XIII AP-MRSR04-ZSW-01 3/21/2013 1335 AP-QCS-RIN-04 

Target XV 
AP-MRSR07-ZSW-01 4/16/2013 1430 
AP-MRSR07-ZSW-02 4/16/2013 1445 



  

 

 
 

  Table 5-4 Sediment Sample Summary 

Site Sample ID Sample Date Sample Time Duplicate ID QA MS/MSD Rinsate ID 

A
rb
uc
kl
e 
C
re
ek
 F
uz
e

D
is
po
os
al
 A
re
a 

AP-MRSM01-ZSD-01 4/18/2013 910 
AP-MRSM01-ZSD-02 4/18/2013 940 
AP-MRSM01-ZSD-03 4/18/2013 955 X 
AP-MRSM01-ZSD-04 4/18/2013 1115 AP-QCS-RIN-06 
AP-MRSM01-ZSD-05 4/18/2013 1100 AP-QCS-DUP-10 
AP-MRSM01-ZSD-06 4/18/2013 1035 
AP-MRSM01-ZSD-07 4/18/2013 1025 
AP-MRSM01-ZSD-08 4/18/2013 1020 
AP-MRSM01-POSTBIP-01 4/24/2013 1630 

Target XI AP-MRSR01-ZSD-01 3/13/2013 1540 AP-QCS-DUP-07 X X 
AP-MRSR01-ZSD-02 3/13/2013 1500 

Target XII AP-MRSR02-ZSD-01 3/13/2013 1640 
Target XIII AP-MRSR04-ZSD-01 3/21/2013 1340 AP-QCS-RIN-05 

Target XV AP-MRSR07-ZSD-01 4/16/2013 1433 
AP-MRSR07-ZSD-02 4/16/2013 1447 



 

 
 

  

 
 

      
  

 
Table 5-5 Summary of Soil Analytical Results for Metals 

Analytes (mg/kg) 

Sample Identification and Collection Date Metals 

Aluminum Antimony Barium Copper Iron Lead Zinc 

Project Screening Levels (mg/kg)1 
77,000 

(50,000) 
31 

(0.27) 
15,000 
(330) 

3,100 
(28) 

55,000 
(ND) 

400 
(11) 

23,000 
(46) 

Ta
rg

et
 X

I 

AP-MRSR01-ZSB-01 3/13/2013 387 0.17 J 1.5 0.19 J 162 1.1 J 0.43 J 
AP-MRSR01-ZSB-02 3/13/2013 808 0.062 J 1.7 0.2 J 448 1.5 J 0.48 J 
AP-MRSR01-ZSB-03 3/13/2013 60.8 0.031 J 0.53 J 0.16 J 484 0.30 J 0.97 
AP-MRSR01-ZSB-04 3/13/2013 42.2 0.036 J 0.86 0.096 J 41.6 0.25 J <0.16 

AP-QCS-DUP-01 52.1 0.028 J 1.2 0.19 J 55.3 0.41 J 0.38 J 
AP-MRSR01-ZSB-05 3/13/2013 29.5 0.029 J 0.31 J 0.17 J 32.2 0.19 J 0.24 J 
AP-MRSR01-ZSB-06 3/13/2013 61.2 0.045 J 1.3 0.15 J 50.7 0.48 J 0.35 J 
AP-MRSR01-ZSB-07 3/13/2013 40.8 0.037 J 0.63 <0.063 42.7 0.26 J 0.4 J 
AP-MRSR01-ZSB-08 3/13/2013 55.0 0.019 J 0.9 0.08 J 41.2 0.34 J 0.17 J 
AP-MRSR01-ZSB-09 3/13/2013 44.1 0.034 J 1.1 0.17 J 38.1 0.36 J 0.27 J 
AP-MRSR01-ZSB-10 3/13/2013 44.1 0.031 J 0.94 0.15 J 34.4 0.27 J 0.49 J 
AP-MRSR01-ZSB-11 3/13/2013 250 0.03 J 0.6 J 0.62 J 714 0.40 J 0.23 J 
AP-MRSR01-ZSB-12 3/13/2013 47.3 0.039 J 0.32 J 0.16 J 63.0 0.30 J 1.1 J 
AP-MRSR01-ZSB-13 3/13/2013 421 0.069 J 0.85 0.069 J 1,840 0.40 J 0.29 J 
AP-MRSR01-ZSB-14 3/13/2013 471 0.045 J 1.0 0.096 J 926 0.61 J 0.24 J 
AP-MRSR01-ZSB-15 3/13/2013 28.4 0.019 J 0.26 J 0.079 J 214 0.23 J 0.29 J 

AP-QCS-DUP-02 20.4 J 0.036 J 0.22 J <0.066 166 0.16 J 0.19 J 

Ta
rg

et
 X

II
 

AP-MRSR02-ZSB-01 3/12/2013 73.9 0.026 J 0.5 J 0.41 J 70.3 0.6 J 0.85 J 
AP-MRSR02-ZSB-02 3/12/2013 38.1 0.038 J 0.62 J 0.22 J 96.4 0.39 J 0.45 J 
AP-MRSR02-ZSB-03 3/12/2013 65.1 0.024 J 0.97 J 0.73 J 65.3 0.62 J 0.29 J 
AP-MRSR02-ZSB-04 3/12/2013 31.7 0.03 J 0.38 J 0.54 J 66.4 0.3 J 0.46 J 
AP-MRSR02-ZSB-05 3/12/2013 75.2 0.035 J 2.0 J 0.39 J 69.3 12.9 J 0.51 J 
AP-MRSR02-ZSB-06 3/12/2013 909 0.028 J 0.95 J 0.37 J 1,060 0.7 J 0.48 J 
AP-MRSR02-ZSB-07 3/12/2013 50.4 0.026 J 1.1 J 0.34 J 53.5 0.42 J 0.39 J 
AP-MRSR02-ZSB-08 3/12/2013 35.1 <0.018 0.7 J 0.28 J 44.5 0.18 J 0.42 J 
AP-MRSR02-ZSB-09 3/12/2013 87.3 0.04 J 2.9 J 0.59 J 245 1.1 J 0.54 J 
AP-MRSR02-ZSB-10 3/12/2013 36.1 0.022 J 0.57 J 0.49 J 76.1 0.57 J 0.31 J 
AP-MRSR02-ZSB-11 3/12/2013 53.4 0.02 J 1.1 J 0.41 J 45.2 0.48 J 0.49 J 
AP-MRSR02-ZSB-12 3/12/2013 45.6 0.019 J 0.79 J 0.4 J 47.2 0.51 J 0.29 J 
AP-MRSR02-ZSB-13 3/12/2013 70.2 0.023 J 1.2 J 0.42 J 73.1 0.68 J 0.66 J 
AP-MRSR02-ZSB-14 3/12/2013 34.6 0.022 J 0.59 J 3.3 J 38.5 0.31 J 0.59 J 
AP-MRSR02-ZSB-15 

3/12/2013 
45.1 0.019 J 0.83 J 1.0 J 104 0.57 J 48.0 J 

AP-QCS-DUP-05 50.9 0.022 J 0.98 J 0.79 J 231 0.66 J 50.2 J 

Ta
rg

et
 X

II
I 

AP-MRSR04-ZSB-01 3/21/2013 1,320 0.064 J 2.3 J 0.60 J 546.0 1.6 1.1 J 
AP-MRSR04-ZSB-02 3/21/2013 138 0.019 J 0.57 J 0.46 J 70.5 0.40 0.80 J 
AP-MRSR04-ZSB-03 3/21/2013 2,010 0.049 J 0.89 J 0.43 J 1,140 0.97 11.8 
AP-MRSR04-ZSB-04 3/21/2013 1,190 0.021 J 0.77 J 0.25 J 154 0.6 9.9 
AP-MRSR04-ZSB-05 3/21/2013 224 0.025 J 1.2 J 0.54 J 76.3 0.5 0.71 J 
AP-MRSR04-ZSB-06 3/21/2013 1,050 <0.017 0.92 J 0.36 J 84.7 0.5 0.50 J 
AP-MRSR04-ZSB-07 3/21/2013 607 0.025 J 2.2 J 0.37 J 145 0.98 1.0 J 

AP-QCS-DUP-08 509 0.019 J 1.9 J 0.23 J 118 0.84 0.60 J 
AP-MRSR04-ZSB-08 3/21/2013 376 <0.018 1.5 J 0.73 J 194 0.84 0.68 J 

AP-QCS-DUP-09 407 0.022 J 1.9 J 0.59 J 231 0.96 8.1 
AP-MRSR04-ZSB-09 3/21/2013 1,420 0.019 J 1.8 J 0.78 J 1,730 1.5 1.1 J 
AP-MRSR04-ZSB-10 3/21/2013 1,850 0.12 J 2.7 J 0.60 J 1,830 2.8 6.8 
AP-MRSR04-ZSB-11 3/21/2013 241 0.078 J 0.54 J 0.19 J 87.3 0.25 J 0.39 J 
AP-MRSR04-ZSB-12 3/21/2013 30.7 0.018 J 0.46 J 0.31 J 103 0.10 J 0.85 J 
AP-MRSR04-ZSB-13 3/21/2013 215 0.019 J 1.4 J 0.48 J 96.9 0.59 4.3 
AP-MRSR04-ZSB-14 3/21/2013 2,260 <0.02 1.6 J 0.22 J 328 1.0 0.50 J 
AP-MRSR04-ZSB-15 3/21/2013 1,340 <0.019 1.2 J 0.20 J 255 0.94 0.37 J 



      
  

 

 

        

 
 

Table 5-5 Summary of Soil Analytical Results for Metals 
Analytes (mg/kg) 

Sample Identification and Collection Date Metals 

Aluminum Antimony Barium Copper Iron Lead Zinc 

Ta
rg

et
 X

V
 

AP-MRSR07-ZSB-01 4/17/2013 47 J <0.017 4.5 2.3 56.6 2.0 1.6 J 
AP-MRSR07-ZSB-02 4/17/2013 331 J <0.019 8.3 2.6 1,050 0.58 J 3.6 
AP-MRSR07-ZSB-03 4/17/2013 103 J <0.036 1.6 9.9 62.6 0.43 J 1.0 J 
AP-MRSR07-ZSB-04 4/17/2013 69.6 J <0.018 1.5 1.7 J 62.8 0.52 J 0.60 J 
AP-MRSR07-DUP-01 58.3 J 0.13 J 1.3 1.6 J 61.2 0.44 J 0.62 J 
AP-MRSR07-ZSB-05 4/17/2013 149 J <0.018 1.4 0.90 J 72.4 0.52 J 0.59 J 
AP-MRSR07-ZSB-06 4/17/2013 65 J <0.018 4.8 2.5 90.7 2.5 3.2 
AP-MRSR07-ZSB-07 4/17/2013 131 J <0.019 3.7 4.5 106 1.6 3.1 
AP-MRSR07-ZSB-08 4/17/2013 94.5 J <0.018 9.1 2.2 J 60.5 5.0 2.6 
AP-MRSR07-ZSB-09 4/17/2013 95.9 J <0.018 1.1 1.6 J 68.0 0.35 J 1.5 J 
AP-MRSR07-ZSB-10 4/17/2013 114 J <0.019 2.1 3.1 284 056 J 0.99 J 
AP-MRSR07-ZSB-11 4/17/2013 104 J <0.017 0.81 0.45 J 80.4 0.60 J 0.43 J 
AP-MRSR07-ZSB-12 4/17/2013 38.8 J <0.019 0.68 0.41 J 119 0.55 J 1.4 J 
AP-MRSR07-ZSB-13 4/17/2013 107 J <0.021 1.1 0.45 J 130 0.87 J 0.42 J 
AP-MRSR07-ZSB-14 4/17/2013 156 J <0.017 0.46 J 0.20 J 90.8 0.39 J 0.80 J 
AP-MRSR07-ZSB-15 4/17/2013 325 J 0.055 J 1.5 0.85 J 117 0.74 J 0.24 J 

A
re

a 
Bo

m
bi

ng
 T

ar
ge

t 

AP-MRSR08-ZSB-01 3/12/2013 39.4 0.042 J 0.88 J 0.12 J 72.5 J 0.43 J 1.2 J 
AP-MRSR08-ZSB-02 3/12/2013 30.3 0.03 J 0.43 0.063 J 38.4 J 0.25 J 1.7 J 
AP-MRSR08-ZSB-03 3/12/2013 326 0.039 J 1.1 J 0.073 J 910 J 0.47 J 0.47 J 
AP-MRSR08-ZSB-04 3/12/2013 80.2 0.03 J 1.4 J 0.11 J 106 J 0.49 J 0.44 J 
AP-MRSR08-ZSB-05 3/12/2013 310 0.032 J 0.47 J <0.064 295 J 0.46 J 0.17 J 
AP-MRSR08-ZSB-06 3/12/2013 389 0.024 J 0.59 J <0.062 294 J 0.28 J 0.35 J 
AP-MRSR08-ZSB-07 3/12/2013 353 0.15 J 0.39 J 0.072 J 674 J 0.36 J 0.40 J 
AP-MRSR08-ZSB-08 3/12/2013 175 0.029 J 0.65 J 0.077 J 184 J 0.55 J 1.4 J 
AP-MRSR08-ZSB-09 3/12/2013 348 0.05 J 0.48 0.091 J 777 J 0.32 J 1.0 J 
AP-MRSR08-ZSB-10 3/12/2013 71.3 0.079 J 1.2 J 0.2 J 145 J 0.47 J 0.57 J 
AP-MRSR08-ZSB-11 3/12/2013 23.6 0.023 J 0.12 J 1.5 73.6 J 0.12 J <0.15 

AP-QCS-DUP-04 43.5 0.027 J 0.18 J 0.068 J 228 J 0.40 J 0.21 J 
AP-MRSR08-ZSB-12 3/12/2013 66.9 0.77 J 0.60 J <0.061 71.5 J 0.31 J 0.18 J 
AP-MRSR08-ZSB-13 3/12/2013 61.1 0.032 J 0.90 J 0.085 J 70.8 J 0.17 J <0.14 
AP-MRSR08-ZSB-14 3/12/2013 50.1 0.03 J 0.33 J <0.062 39.1 J 0.29 J 0.35 J 
AP-MRSR08-ZSB-15 3/12/2013 92.2 0.13 J 3.4 J 0.39 J 110 J 1.1 J 0.26 J 

AP-QCS-DUP-03 28 0.025 J 0.69 J <0.061 29.7 J 0.2 J 0.46 J 

Notes
	
Bolded and Shaded values denote levels above the Project Screening Level(s).
	
ND = No Data 
¹Screening levels - human (and ecological in parentheses) taken from UFP-QAPP Worksheet #15 (ZAPATA, 2012).  
J = Estimated value 



              
  

 
 

  

Table 5-6 Summary of Soil Blow-in-Place (BIP) Analytical Results for Metals 
Compounds (mg/kg) 

Sample Identification and Collection Date Metals 

Aluminum Antimony Barium Copper Iron Lead Zinc 

Project Screening Levels (mg/kg)¹ 77,000 
(50,000) 

27 
(0.27) 

15,000 
(330) 

150 
(28) 

53,000 
(ND) 

400 
(11) 

23,000 
(46) 

Arbuckle Creek AP-MRSM01-POSTBIP-01 4/24/2013 30,500 0.12 J 87.5 2.9 3,570 10.9 3.9 

Notes 
¹Screening levels - human (and ecological in parentheses) taken from UFP-QAPP Worksheet #15 (ZAPATA, 2012) 
ND = No Data 
J = Estimated value 



     
      
       
      
     
      
    
    
     
       

        

         
  

 

  

    

   

 

 

 

 

  

                 

Table 5-7 Summary of Soil Analytical Results for SPLP Metals 
Analytes (µg/L) 

SPLP Metals Sample Identification and Collection Date 
Aluminum Antimony Barium Copper Iron Lead Zinc 

Project Screening Levels (µg/l)¹ 200 6.0 2,000 1,000 300 15 5,000 

Target XI AP-MRSR01-ZSB-03 (SPLP) 3/13/2013 104 <0.43 0.86 J 0.45 J 368 0.17 J 0.72 J 
AP-MRSR01-ZSB-08 (SPLP) 3/13/2013 79.7 J 0.67 J 2.3 1.1 J 68.6 J 1.4 4.3 J 

Target XII AP-MRSR02-ZSB-03 (SPLP) 3/12/2013 63.4 J 6.8 1.2 J 1.4 J 55.6 J 0.65 J 3.2 J 
AP-MRSR02-ZSB-13 (SPLP) 3/12/2013 73.0 J 4.0 0.86 J 1.7 J 239 0.62 J 2.3 J 

Target XIII AP-MRSR04-ZSB-04 (SPLP) 3/21/2013 876 9.0 1.1 J 4.4 J 160 0.62 J 5.2 J 
AP-MRSR04-ZSB-11 (SPLP) 3/21/2013 61.2 J 2.5 1.2 J 3.4 J 128 1.2 J 3.0 J 

Target XV AP-MRSR07-ZSB-14 (SPLP) 4/17/2013 305 <0.43 14.6 J 4.2 J 140 3.20 9.7 J 
AP-MRSR07-ZSB-15 (SPLP) 4/17/2013 274 0.77 J 14.7 2.4 J 155 2.0 15.2 J 

Area Bomb 
Target 

AP-MRSR08-ZSB-13 (SPLP) 3/12/2013 175 0.72 J 2.7 1.3 J 169 0.87 J 2.4 J 
AP-MRSR08-ZSB-15 (SPLP) 3/12/2013 99.9 J 0.68 J 1.7 J 1.2 J 104 0.64 J 3.0 J 

Notes 
¹Screening levels taken from Uniform Federal Policy - Quality Assurance Project Plan (UFP-QAPP) Worksheet #15 (ZAPATA, 2012) 
Bolded and Shaded values denote levels above the Project Screening Levels 
J = Estimated value 



   

      

    

  

Table 5-8 Summary of XRF Field Screening Results for Range XII and Range XIX 
Analyte (ppm) 

Sample Identification and Collection Date Lead 
Reading 1 Reading 2 Reading 3 

Project Screening Level (mg/kg)¹ 400 (11) 

Ra
ng

e 
X

II
 

R03-02-01 3/21/2013 <10 <8 <9 
R03-02-02 3/21/2013 <7 <9 <8 
R03-02-03 3/21/2013 <8 <10 <8 
R03-02-04 3/21/2013 <9 <10 <8 
R03-02-05 3/21/2013 <9 <8 <10 
R03-02-06 3/21/2013 <7 <9 <7 
R03-02-07 3/21/2013 <7 <8 <8 
R03-02-08 3/21/2013 <8 <9 <8 
R03-02-09 3/21/2013 <8 <8 <9 
R03-02-10 3/21/2013 <8 <8 <10 
R03-02-11 3/21/2013 <8 <9 <9 
R03-02-12 3/21/2013 <8 <8 <8 
R03-02-13 3/21/2013 <10 <10 <7 
R03-02-14 3/21/2013 <9 <8 <8 
R03-02-15 3/21/2013 <10 <9 <7 
R03-02-16 3/21/2013 <9 <8 <8 
R03-04-01 3/21/2013 <8 <8 <8 
R03-04-02 3/21/2013 <9 <9 <8 
R03-04-03 3/21/2013 <10 <9 <9 
R03-04-04 3/21/2013 <9 <10 <9 
R03-04-05 3/21/2013 <9 <9 <9 
R03-04-06 3/21/2013 <10 <9 <10 
R03-04-07 3/21/2013 <9 <9 <9 
R03-04-08 3/21/2013 <8 <8 <8 
R03-04-09 3/21/2013 <10 <8 <8 
R03-04-10 3/21/2013 <9 <8 <10 
R03-04-11 3/21/2013 <8 <8 <9 
R03-04-12 3/21/2013 <10 <9 <8 
R03-04-13 3/21/2013 <8 <9 <8 
R03-04-14 3/21/2013 <9 <9 <9 
R03-04-15 3/21/2013 <8 <8 <8 
R03-04-16 3/21/2013 <9 <8 <7 



   

      
 

    

  

Table 5-8 Summary of XRF Field Screening Results for Range XII and Range XIX 
Analyte (ppm) 

Sample Identification and Collection Date Lead 
Reading 1 Reading 2 Reading 3 

Project Screening Level (mg/kg)¹ 400 (11) 

Ra
ng

e 
X

IX
 

R06-08-01 3/21/2013 <8 <8 <9 
R06-08-02 3/21/2013 <8 <9 <9 
R06-08-03 3/21/2013 <8 <8 <9 
R06-08-04 3/21/2013 <9 <8 <8 
R06-08-05 3/21/2013 <10 <7 <8 
R06-08-06 3/21/2013 <8 <10 <10 
R06-08-07 3/21/2013 <8 <9 <9 
R06-08-08 3/21/2013 <7 <8 <8 
R06-08-09 3/21/2013 <8 <9 <10 
R06-08-10 3/21/2013 <9 <9 <9 
R06-08-11 3/21/2013 <8 <9 <10 
R06-08-12 3/21/2013 <8 <7 <8 
R06-08-13 3/21/2013 <7 <8 <10 
R06-08-14 3/21/2013 <9 <8 <8 
R06-08-15 3/21/2013 <9 <7 <8 
R06-08-16 3/21/2013 <8 <8 <8 
R06-12-01 3/16/2013 <8 <8 <9 
R06-12-02 3/16/2013 <8 <8 <8 
R06-12-03 3/16/2013 <8 <8 <8 
R06-12-04 3/16/2013 <7 <9 <8 
R06-12-05 3/16/2013 <8 <9 <8 
R06-12-06 3/16/2013 <8 <8 <8 
R06-12-07 3/16/2013 <8 <8 <9 
R06-12-08 3/16/2013 <9 <8 <8 
R06-12-09 3/16/2013 <8 <7 <8 
R06-12-10 3/16/2013 <8 <8 <8 
R06-12-11 3/16/2013 <8 <8 <8 
R06-12-12 3/16/2013 <8 <8 <8 
R06-12-13 3/16/2013 <8 <8 <7 
R06-12-14 3/16/2013 <7 <9 <8 
R06-12-15 3/16/2013 <8 <8 <7 
R06-12-16 3/16/2013 <8 <9 <8 
R06-13-01 3/16/2013 <8 <9 <8 
R06-13-02 3/16/2013 <8 <8 <8 
R06-13-03 3/16/2013 <9 <8 <8 
R06-13-04 3/16/2013 <8 <9 <9 
R06-13-05 3/16/2013 <9 <8 <8 
R06-13-06 3/16/2013 <7 <8 <8 
R06-13-07 3/16/2013 <8 <7 <8 
R06-13-08 3/16/2013 <7 <9 <9 
R06-13-09 3/16/2013 <8 <8 <8 
R06-13-10 3/16/2013 <8 <8 <7 
R06-13-11 3/16/2013 <8 <8 <8 
R06-13-12 3/16/2013 <8 <8 <8 
R06-13-13 3/16/2013 <8 <8 <9 
R06-13-14 3/16/2013 <8 <8 <8 
R06-13-15 3/16/2013 <8 <8 <8 
R06-13-16 3/16/2013 <8 <9 <9 



   

      
 

    

  

Table 5-8 Summary of XRF Field Screening Results for Range XII and Range XIX 
Analyte (ppm) 

Sample Identification and Collection Date Lead 
Reading 1 Reading 2 Reading 3 

Project Screening Level (mg/kg)¹ 400 (11) 

Ra
ng

e 
X

IX
 

R06-14-01 3/16/2013 <8 <9 <8 
R06-14-02 3/16/2013 <8 <8 <7 
R06-14-03 3/16/2013 <8 <9 <7 
R06-14-04 3/16/2013 <8 <8 <8 
R06-14-05 3/16/2013 <7 <9 <9 
R06-14-06 3/16/2013 <8 <8 <8 
R06-14-07 3/16/2013 <8 <8 <8 
R06-14-08 3/16/2013 <7 <7 <8 
R06-14-09 3/16/2013 <8 <8 <7 
R06-14-10 3/16/2013 <7 <8 <8 
R06-14-11 3/16/2013 <7 <8 <8 
R06-14-12 3/16/2013 <7 <8 <8 
R06-14-13 3/16/2013 <8 <8 <8 
R06-14-14 3/16/2013 NS NS NS 
R06-14-15 3/16/2013 NS NS NS 
R06-14-16 3/16/2013 <7 <8 <7 
R06-15-01 3/16/2013 <9 <8 <7 
R06-15-02 3/16/2013 <8 <8 <7 
R06-15-03 3/16/2013 <9 <8 <8 
R06-15-04 3/16/2013 <7 <8 <9 
R06-15-05 3/16/2013 <8 <8 <8 
R06-15-06 3/16/2013 <8 <7 <7 
R06-15-07 3/16/2013 <8 <8 <8 
R06-15-08 3/16/2013 <7 <8 <8 
R06-15-09 3/16/2013 <8 <8 <8 
R06-15-10 3/16/2013 <8 <8 <7 
R06-15-11 3/16/2013 <8 <8 <8 
R06-15-12 3/16/2013 <8 <8 <8 
R06-15-13 3/16/2013 <8 <8 <8 
R06-15-14 3/16/2013 <8 <9 <8 
R06-15-15 3/16/2013 <9 <8 <8 
R06-15-16 3/16/2013 <8 <7 <8 
R06-16-01 3/16/2013 <8 <8 <8 
R06-16-02 3/16/2013 <8 <7 <9 
R06-16-03 3/16/2013 <8 <8 <7 
R06-16-04 3/16/2013 <8 <8 <8 
R06-16-05 3/16/2013 <8 <8 <8 
R06-16-06 3/16/2013 <8 <9 <9 
R06-16-07 3/16/2013 <8 <8 <8 
R06-16-08 3/16/2013 <8 <8 <8 
R06-16-09 3/16/2013 <8 <7 <8 
R06-16-10 3/16/2013 <8 <8 <9 
R06-16-11 3/16/2013 <8 <8 <8 
R06-16-12 3/16/2013 <8 <8 <7 
R06-16-13 3/16/2013 <8 <8 <8 
R06-16-14 3/16/2013 <8 <8 <8 
R06-16-15 3/16/2013 <8 <9 <8 
R06-16-16 3/16/2013 <8 <8 <8 



   

      
 

    

  

Table 5-8 Summary of XRF Field Screening Results for Range XII and Range XIX 
Analyte (ppm) 

Sample Identification and Collection Date Lead 
Reading 1 Reading 2 Reading 3 

Project Screening Level (mg/kg)¹ 400 (11) 

Ra
ng

e 
X

IX
 

R06-17-01 3/16/2013 <8 <8 <8 
R06-17-02 3/16/2013 <8 <8 <8 
R06-17-03 3/16/2013 <8 <8 <8 
R06-17-04 3/16/2013 <8 <8 <8 
R06-17-05 3/16/2013 <8 <9 <9 
R06-17-06 3/16/2013 <7 <8 <8 
R06-17-07 3/16/2013 <8 <9 <8 
R06-17-08 3/16/2013 <8 <8 <9 
R06-17-09 3/16/2013 <7 <8 <9 
R06-17-10 3/16/2013 <7 <8 <8 
R06-17-11 3/16/2013 <8 <9 < 
R06-17-12 3/16/2013 <8 <9 <8 
R06-17-13 3/16/2013 <8 <8 <8 
R06-17-14 3/16/2013 <8 <9 <8 
R06-17-15 3/16/2013 <8 <8 <8 
R06-17-16 3/16/2013 <9 <8 <8 
R06-18-01 3/16/2013 <8 <8 <8 
R06-18-02 3/16/2013 <8 <8 <8 
R06-18-03 3/16/2013 <8 <9 <8 
R06-18-04 3/16/2013 <7 <8 <8 
R06-18-05 3/16/2013 <8 <8 <8 
R06-18-06 3/16/2013 <8 <8 <9 
R06-18-07 3/16/2013 <8 <8 <8 
R06-18-08 3/16/2013 <8 <8 <8 
R06-18-09 3/16/2013 <8 <8 <7 
R06-18-10 3/16/2013 <8 <8 <8 
R06-18-11 3/16/2013 <8 <8 <8 
R06-18-12 3/16/2013 <8 <8 <8 
R06-18-13 3/16/2013 <8 <7 <9 
R06-18-14 3/16/2013 <9 <8 <8 
R06-18-15 3/16/2013 <8 <8 <8 
R06-18-16 3/16/2013 <8 <8 <8 
R06-19-01 3/19/2013 <9 <10 <9 
R06-19-02 3/19/2013 <9 <10 <10 
R06-19-03 3/19/2013 <9 <9 <9 
R06-19-04 3/19/2013 <8 <9 <8 
R06-19-05 3/19/2013 <8 <10 <9 
R06-19-06 3/19/2013 <10 <8 <9 
R06-19-07 3/19/2013 <9 <9 <8 
R06-19-08 3/19/2013 <9 <9 <8 
R06-19-09 3/19/2013 <8 <9 <8 
R06-19-10 3/19/2013 <8 <8 <10 
R06-19-11 3/19/2013 <9 <8 <9 
R06-19-12 3/19/2013 <9 <8 <8 
R06-19-13 3/19/2013 <10 <9 <9 
R06-19-14 3/19/2013 <8 <8 <8 
R06-19-15 3/19/2013 <9 <9 <10 
R06-19-16 3/19/2013 <8 <8 <10 



   

      
 

    

  

Table 5-8 Summary of XRF Field Screening Results for Range XII and Range XIX 
Analyte (ppm) 

Sample Identification and Collection Date Lead 
Reading 1 Reading 2 Reading 3 

Project Screening Level (mg/kg)¹ 400 (11) 

Ra
ng

e 
X

IX
 

R06-20-01 3/19/2013 <8 <8 <9 
R06-20-02 3/19/2013 <9 <9 <9 
R06-20-03 3/19/2013 <10 <8 <10 
R06-20-04 3/19/2013 <9 <8 <9 
R06-20-05 3/19/2013 <8 <9 <9 
R06-20-06 3/19/2013 <10 <8 <8 
R06-20-07 3/19/2013 <8 <8 <10 
R06-20-08 3/19/2013 <9 <8 <9 
R06-20-09 3/19/2013 <9 <10 <10 
R06-20-10 3/19/2013 <9 <10 <9 
R06-20-11 3/19/2013 <9 <10 <8 
R06-20-12 3/19/2013 <8 <10 <8 
R06-20-13 3/19/2013 <9 <9 <10 
R06-20-14 3/19/2013 <9 <8 <10 
R06-20-15 3/19/2013 <9 <10 <8 
R06-20-16 3/19/2013 <9 <8 <8 
R06-21-01 3/19/2013 <8 <8 <7 
R06-21-02 3/19/2013 <8 <9 <8 
R06-21-03 3/19/2013 <8 <8 <9 
R06-21-04 3/19/2013 <8 <9 <8 
R06-21-05 3/19/2013 <8 <8 <8 
R06-21-06 3/19/2013 <10 <8 <9 
R06-21-07 3/19/2013 <8 <9 <9 
R06-21-08 3/19/2013 <9 <9 <9 
R06-21-09 3/19/2013 <9 <9 <9 
R06-21-10 3/19/2013 <9 <8 <8 
R06-21-11 3/19/2013 <8 <9 <9 
R06-21-12 3/19/2013 <8 <9 <8 
R06-21-13 3/19/2013 <9 <8 <8 
R06-21-14 3/19/2013 <9 <8 <8 
R06-21-15 3/19/2013 <9 <9 <8 
R06-21-16 3/19/2013 <9 <8 <9 

Note 

¹Screening levels - human (and ecological in parentheses) taken from UFP-QAPP Worksheet #15 (ZAPATA, 2012).  

NS = Not sampled due to saturation 



 

    
  

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

        

  

Table 5-9 Summary of Soil XRF Confirmation Analytical Results for Range XII and Range XIX 

Analyte (mg/kg) 
Sample Identification and Collection Date Metals 

Lead 

MRS Confirmation Sample ID XRF ID Date Collected Project Screening Level 
(mg/kg)¹ 400 (11) 

Ra
ng

e 
X

II

AP-MRSR03-ZSB-0202 R03-02-02 3/20/2013 1.0 
AP-MRSR03-ZSB-0204 R03-02-04 3/20/2013 1.2 
AP-MRSR03-ZSB-0404 R03-04-04 3/21/2013 0.92 
AP-MRSR03-DUP-04 1.2 

AP-MRSR03-ZSB-0414 R03-04-14 3/21/2013 0.085 J 

Ra
ng

e 
X

IX
 

AP-MRSR06-ZSB-0801 R06-08-01 3/20/2013 0.09 J 
AP-MRSR06-ZSB-0811 R06-08-11 3/20/2013 0.082 J 
AP-MRSR06-ZSB-1212 R06-12-12 3/15/2013 0.088 J 
AP-MRSR06-ZSB-1216 R06-12-16 3/15/2013 0.11 J 
AP-MRSR06-ZSB-1303 R06-13-03 3/15/2013 0.22 J 
AP-MRSR06-ZSB-1310 R06-13-10 3/15/2013 0.081 J 
AP-MRSR06-ZSB-1404 R06-14-04 3/15/2013 0.20 J 
AP-MRSR06-ZSB-1408 R06-14-08 3/15/2013 0.13 J 
AP-MRSR06-ZSB-1502 R06-15-02 3/14/2013 0.20 J 
AP-MRSR06-ZSB-1513 R06-15-13 3/14/2013 0.15 J 
AP-MRSR06-ZSB-1603 R06-16-03 3/14/2013 0.42 
AP-MRSR06-ZSB-1616 R06-16-16 3/14/2013 0.86 J 
AP-MRSR06-ZSB-1704 R06-17-04 3/14/2013 1.0 
AP-MRSR06-ZSB-1708 R06-17-08 3/14/2012 0.37 
AP-MRSR06-ZSB-1812 R06-18-12 3/14/2013 0.073 J 
AP-MRSR06-ZSB-1814 R06-18-14 3/14/2013 0.99 
AP-MRSR06-ZSB-1905 R06-19-05 3/18/2013 1.1 
AP-MRSR06-DUP-01 0.47 

AP-MRSR06-ZSB-1913 R06-19-13 3/18/2013 0.24 J 
AP-MRSR06-ZSB-2007 R06-20-07 3/18/2013 0.53 
AP-MRSR06-DUP-02 0.84 

AP-MRSR06-ZSB-2005 R06-20-05 3/18/2013 0.21 J 
AP-MRSR06-ZSB-2102 R06-21-02 3/18/2013 0.34 
AP-MRSR06-DUP-03 0.62 

AP-MRSR06-ZSB-2116 R06-21-16 3/18/2013 0.30 
Notes 

J = Estimated value 
¹Screening levels - human (and ecological in parentheses) taken from UFP-QAPP Worksheet #15 (ZAPATA, 2012).  



 
 

      

      

 

  

 

  

             

  

 

Table 5-10 Summary of Sediment Analytical Results for Metals 
Analytes (mg/kg) 

Metals Sample Identification and Collection Date 
Aluminum Antimony Barium Copper Iron Lead Zinc 

Project Screening Levels (mg/kg)1 
77000 

(26,000) 
27 
(2) 

15000 
(20) 

150 
(32) 

53000 
(20,000) 

400 
(36) 

23000 
(120) 

Target XI 
AP-MRSR01-ZSD-01 3/13/2013 1,080 0.06 J 6.8 2.3 214 1..6 0.73 J 

AP-QCS-DUP-07 1,030 0.052 J 7.2 2.3 216 1.5 0.54 J 
AP-MRSR01-ZSD-02 3/13/2013 1,070 0.035 J 5.5 1.4 257 1.1 <0.19 

Target XII AP-MRSR02-ZSD-01 3/13/2013 1,660 0.056 J 4.1 2 215 1.6 0.62 J 
Target XIII AP-MRSR04-ZSD-01 3/21/2013 855 0.017 J 4.4 J 1.2 J 160 0.75 2.2 

Target XV AP-MRSR07-ZSD-01 4/16/2013 1,860 J <0.015 6.4 0.36 468 1.6 0.86 
AP-MRSR07-ZSD-02 4/16/2013 1,620 J 0.045 J 2.8 0.67 J 327 1.0 2.0 

A
rb

uc
kl

e 
C

re
ek

 

AP-MRSM01-ZSD-01 4/18/2013 472 J <0.15 2.9 0.30 J 263 0.87 J 2.0 
AP-MRSM01-ZSD-02 4/18/2013 433 J <0.016 2.6 0.40 J 286 1.0 1.3 J 
AP-MRSM01-ZSD-03 4/18/2013 1,290 J 0.066 J 6.8 2.0 J 666 3.6 J 4.2 
AP-MRSM01-ZSD-04 4/18/2013 18,100 J 0.19 J 80.2 14.8 J 4,640 18.6 J 25.8 
AP-MRSM01-ZSD-05 4/18/2013 2,850 J 0.095 J 15.5 3.3 J 1,410 10.4 J 8.7 

AP-QCS-DUP-10 2,000 J 0.050 J 10.3 1.9 J 945 6.0 J 5.0 
AP-MRSM01-ZSD-06 4/18/2013 3,960 J 0.036 J 18.4 1.2 J 2,000 2.6 J 0.62 J 
AP-MRSM01-ZSD-07 4/18/2013 3,530 J 0.11 J 18.1 2.5 J 1,530 7.5 J 4.6 
AP-MRSM01-ZSD-08 4/18/2013 778 J 0.040 J 3.1 0.59 J 266 0.78 J 0.59 J 

Notes 
Bolded and Shaded values denote levels above the Project Screening Level(s) 

J = Estimated value 
¹Screening levels - human (and ecological in parentheses) taken from UFP-QAPP Worksheet #15 (ZAPATA, 2012) 



 

 

                                                                                                                                                  

 

 

 
 

 

 
 

 

Table 5-11 Summary of Surface Water Analytical Results for Metals 
Analytes (µg/L) 

Metals Sample Identification and Collection Date 
Aluminum Antimony Barium Copper Iron Lead Zinc 

Project Screening Levels (µg/L)* 
1,530 
(13) 

0 49 
(4300) 

70 2 
(1000) 

9 4 
(2 853¹) 6 94² 22 35³ 1,760 

(1000) 
5 4 

(0 545¹) 2 05² 11 69³ 20 6 
(37 02¹) 89 29² 284 94³ 

Target XI 
AP-MRSR01-ZSW-01 3/13/2013 130 J <0 43 6 1 J 0 8 J NA NA 453 0 22 J NA NA 2 4 J NA NA 
AP-QCS-DUP-SW-01 147 J <0 43 6 2 0 65 J NA NA 470 0 21 J NA NA 2 1 J NA NA 
AP-MRSR01-ZSW-02 3/13/2013 130 J <0 43 4 3 J 1 3 J NA NA 504 0 2 J NA NA 1 1 J NA NA 

Target XII AP-MRSR02-ZSW-01 3/13/2013 357 J <0 43 14 0 J 9.4 NA NA 1,760 1.3 J NA NA 20 6 J NA NA 
Target XIII AP-MRSR04-ZSW-01 3/21/2013 338 J <0 43 4 7 0 70 B NA NA 249 0 19 B NA NA 6 3 JB NA NA 

Target XV AP-MRSR07-ZSW-01 4/16/2013 89 <0 43 51 5 NA NA 1 7 JB 192 NA NA 0 11 JB NA NA 5 3 JB 
AP-MRSR07-ZSW-02 4/16/2013 114 <0 43 70 2 NA NA 1 5 JB 74 NA NA 0 13 JB NA NA 6 5 JB 

Arbuckle Creek 

AP-MRSM01-ZSW-01 4/18/2013 739 <0 43 24 0 NA 2 4 JB NA 558 NA 1 6 J NA NA 11 0 JB NA 
AP-MRSM01-ZSW-02 4/18/2013 422 0 49 J 20 2 NA 2 4 JB NA 358 NA 0 97 J NA NA 7 2 JB NA 
AP-QCS-DUP-SW-02 535 <0 43 21 8 NA 1 7 JB NA 454 NA 1 2 J NA NA 8 7 JB NA 
AP-MRSM01-ZSW-03 4/18/2013 181 <0 43 19 5 NA 4 4 JB NA 281 NA 0 55 JB NA NA 14 6 JB NA 
AP-MRSM01-ZSW-04 4/18/2013 1,530 27 4 NA 3 8 JB NA 895 NA 5.4 J NA NA 25 4 NA 
AP-MRSM01-ZSW-05 4/18/2013 290 <0 43 20 3 NA 1 1 JB NA 299 NA 0 75 J NA NA 11 9 JB NA 
AP-MRSM01-ZSW-06 4/18/2013 220 <0 43 21 5 NA 3 4 JB NA 272 NA 0 64 JB NA NA 12 6 JB NA 
AP-MRSM01-ZSW-07 4/18/2013 146 <0 43 21 5 NA 3 5 JB NA 204 NA 0 39 JB NA NA 11 0 JB NA 
AP-MRSM01-ZSW-08 4/18/2013 257 <0 43 21 7 NA 2 6 JB NA 255 NA 0 62 JB NA NA 13 2 JB NA 

Notes 
Bolded and Shaded values denote levels above the Project Screening Levels. 
J = Estimated value 
B = Analyte was detected in the sample and in one or more field or laboratory blanks associated with the sample. The amount detected in the 
sample was less than the highest amount detected in any of the blanks multiplied by a contamination factor of either ten (for common laboratory 
contaminants) or five (all other analytes). The presence of the analyte in the sample is believed to be due in full or in part to contamination from 
field and / or laboratory activities. 
NA = Not applicable to that Hardness based PAL 
*Screening levels (most stringent ecological) taken from Uniform Federal Policy - Quality Assurance Project Plan (UFP-QAPP) Worksheet #15 (ZAPATA, 2012).  
¹As indicated in Surface Water Quality Standards, Chapter 62-302 of the Florida Administrative Code (F.A.C.), Cleanup Target Levels (CTLs) for copper, lead and zinc are hardness-dependent.  Criteria for Surface Water Quality Classification, as set forth in 
Chapter 62-302.530, F.A.C., indicates that for Class III Predominantly Fresh Waters “ln H” means the natural logarithm of total hardness expressed as milligrams/L of CaCO3.  For metals criteria involving equations with hardness, the hardness is set at 25 mg/L if 
actual hardness is < 25 mg/L and set at 400 mg/L if actual hardness is > 400 mg/L.”  Hardness (H) was measured during the surface-water sampling event resulting in hardness, total as CaCO3 of 8.6, 4.5, and 16 mg/L.  Therefore the value for hardness (25 mg/L) 
was used in the formulation of freshwater surface-water criteria.  Copper CTLs were derived using the following formula e(0.8545[ln H] - 1.702), lead CTLs were derived using the following formula e(1.273[ln H] - 4.705), and zinc CTLs were derived using the 
following formula e(0.8473[ln H] + 0.884). 
²As indicated in Surface Water Quality Standards, Chapter 62-302 of the Florida Administrative Code (F.A.C.), Cleanup Target Levels (CTLs) for copper, lead and zinc are hardness-dependent.  Criteria for Surface Water Quality Classification, as set forth in 
Chapter 62-302.530, F.A.C., indicates that for Class III Predominantly Fresh Waters “ln H” means the natural logarithm of total hardness expressed as milligrams/L of CaCO3.  For metals criteria involving equations with hardness, the hardness is set at 25 mg/L if 
actual hardness is < 25 mg/L and set at 400 mg/L if actual hardness is > 400 mg/L.”  Hardness (H) was measured during the surface-water sampling event resulting in hardness, total as CaCO3 of 70.68 mg/L.  Therefore the value for hardness (70.68 mg/L) was 
used in the formulation of freshwater surface-water criteria.  Copper CTLs were derived using the following formula e(0.8545[ln H] - 1.702), lead CTLs were derived using the following formula e(1.273[ln H] - 4.705), and zinc CTLs were derived using the 
following formula e(0.8473[ln H] + 0.884). 

³As indicated in Surface Water Quality Standards, Chapter 62-302 of the Florida Administrative Code (F.A.C.), Cleanup Target Levels (CTLs) for copper, lead and zinc are hardness-dependent.  Criteria for Surface Water Quality Classification, as set forth in 
Chapter 62-302.530, F.A.C., indicates that for Class III Predominantly Fresh Waters “ln H” means the natural logarithm of total hardness expressed as milligrams/L of CaCO3.  For metals criteria involving equations with hardness, the hardness is set at 25 mg/L if 
actual hardness is < 25 mg/L and set at 400 mg/L if actual hardness is > 400 mg/L.”  Hardness (H) was measured during the surface-water sampling event resulting in hardness, total as CaCO3, of 278 mg/L.  Therefore the value for hardness (278 mg/L) was used 
in the formulation of freshwater surface-water criteria.  Copper CTLs were derived using the following formula e(0.8545[ln H] - 1.702), lead CTLs were derived using the following formula e(1.273[ln H] - 4.705), and zinc CTLs were derived using the following 
formula e(0.8473[ln H] + 0.884) 

USAF Avon Park Range, FL  7/30/2013 5:28:00 PM 

Sample Parameter Result Qualifer(s) Units RL MDL 

Dilution 

Factor Collected Time 

AP-MRSR01-

ZSW-01 Hardness, Total as CaCO3
a 

8.6 mg/l 3.3 0.065 1 3/13/2013 13:30 

AP-MRSR01-

ZSW-02 Hardness, Total as CaCO3
a 

4.5 mg/l 3.3 0.065 1 3/13/2013 14:50 

AP-MRSR02-

ZSW-01 Hardness, Total as CaCO3
a 

16 mg/l 3.3 0.065 1 3/13/2013 16:30 

AP-MRSR07-

ZSW-01 Hardness, Total as CaCO3
a 

278 mg/l 3.3 0.065 1 4/16/2013 14:30 

AP-MRSM01-

ZSW-01 Hardness, Total as CaCO3
a 

71.8 mg/l 3.3 0.065 1 4/18/2013 9:10 

AP-MRSM01-

ZSW-03 Hardness, Total as CaCO3
a 

67.1 mg/l 3.3 0.065 1 4/18/2013 9:55 

AP-MRSM01-

ZSW-07 Hardness, Total as CaCO3
a 

76.6 mg/l 3.3 0.065 1 4/18/2013 10:25 

AP-MRSM01-

ZSW-05 Hardness, Total as CaCO3
a 

67.2 mg/l 3.3 0.065 1 4/18/2013 11:00 

Footnotes: 

(a) Calculated as: (Calcium * 2.497) + (Magnesium * 4.118) 
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• NOTE: The depiction of anomaly density is 
interpolated and should not be interpreted as 
absolute at any specific location. 
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• NOTE: The Clepiction of anomaly Clensity is 
interpolateel anel shoulel not be interprete<l as 
absolute at any specific location. 
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• Results are shown only for analytes 
detected above Action Level. No 
explosives were detected. 
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MC Sampling Locations & Summary of Results 
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~ Soil Sample Location• 

Figure 
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detected above screening level. No 
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~ Soil Sample Location• 

Figure 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 
Contaminant Fate and Transport for MEC/MC 

6.0 CONTAMINANT FATE AND TRANSPORT FOR MEC/MC 
6.1 MUNITIONS AND EXPLOSIVES OF CONCERN 

a. Transport of MEC is generally not anticipated to be significant at most MEC sites. When 
present, exposure to only one MEC item may result in an acute event.  

6.1.1 Primary Source of Contamination 
a. The Former Avon Park Army Airfield sites were used for a variety of purposes during 
WWII including aerial bombing practice, BGRs, and an uncontrolled disposal site (Arbuckle 
Creek Fuze Disposal Area). 

6.1.2 Contaminant Persistence 
a. MEC may remain for long periods of time, as evidenced by the discovery of WWII-era 
MEC (Arbuckle Creek) and MD items (all sites except the North and Central Restricted Use 
Areas, and Target XIV) during the RI field activities. 

6.1.3 Contaminant Migration 
a. Several factors influence the possible migration of MEC from the sites.  Human activities 
can cause subsurface or aquatic MEC to become exposed at the surface, especially during earth 
movement activities associated with land development, timber harvest or construction, stream 
maintenance by SFWMD workers, or various activities including dredging and fishing.  
Arbuckle Creek is open to the public who use the creek for various recreational activities 
including boating and fishing.  The North and Central Restricted Use Areas, Targets XI, XII, 
XIII, and the Area Bombing Target are located on KPPSP property, which is used for non-
intrusive and some intrusive activities by state park employees, and also is accessed by the public 
in the form of park visitors.  The south portion of the Central Restricted Use Area, and Targets 
XIV and XV are located on privately-owned land that is used for agriculture and cattle grazing.  
The northern portion of Target XV is a sod farm and undergoes non-intrusive and intrusive 
activities by sod farm workers.  In areas where development and construction has occurred, 
intrusive activities could alter the conditions of the land in such a manner that would move MEC 
and/or MD or cause it to be exposed at the surface.  
b. Natural processes can also play a role in the redistribution of MEC and/or MD.  The 
Former Avon Park Army Airfield sites lie in an area of very low relief.  However, erosional 
processes, although expected to be minimal in the area, can expose once buried items at the 
surface.  Erosion of soil to expose munitions is a slow process unless there is rapid movement of 
water or mass wasting. Water movement over the surface at the sites is expected to be low.  
Another factor involves the movement of smaller MEC items by overland water flow, 
particularly in drainages and low-lying areas subject to periodic flooding. This could occur in 
the numerous sloughs present in many of the sites. 
c. The high soil corrosivity to steel within the Former Avon Park Army Airfield raises the 
concern of the release of contaminants into the soil through the failure of the munitions casings. 
Based upon the results of SERDP Project ER-1226, the high acidity and high rainfall present at 
the site is expected to result in a comparatively rapid deterioration of steel munitions casings, 
with predicted time of failure for ¼-inch metal casing to be less than 75 years. As described 
below, soil and sediment samples do not detect explosives contaminants at present. There is 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 
Contaminant Fate and Transport for MEC/MC 

however the possibility that an increase in the release of explosive compounds into the soil could 
occur in the near future as munitions casings start to fail. 

6.2 MUNITIONS CONSTITUENTS 

a. No explosive compounds were reported in any samples collected at the sites above the 
laboratory MDL.  Metals concentrations reported in all soil and sediment samples collected, 
including XRF and XRF confirmation samples collected from machine gun targets at Ranges XII 
and XIX, were below the respective project screening levels specified in the UFP-QAPP in 
Appendix G of the Final Work Plans (ZAPATA, 2012), or are not expected to be associated with 
the munitions used at the sites, and as summarized on Table 3-5.  Surface water samples had 
reported exceedances of respective project screening levels in at least one sample for aluminum, 
copper, iron, and lead.  Aluminum in surface water may be a function of sorption of the 
aluminum to fulvic or humic acids which are common in waters originating in organic rich semi 
tropical areas.  However, the presence of these metals in surface water is not considered due to 
historical DoD use of the sites, or are at a low frequency and magnitude and are not an indication 
of widespread and significant impacts to site media.  Aluminum, antimony, and iron exceeded 
the SPLP level in at least one soil sample; however, aluminum is not considered a constituent of 
any of the munitions items used at the sites.  Antimony and iron were marginal exceedances and 
do not appear to be widespread and therefore are not a concern for leachability. Antimony 
would be present in munitions only in trace amounts, if at all, and would not be reasonably 
expected to be found as a result of munitions impacts. Iron is known to naturally occur in high 
concentrations in area soils. 

6.2.1 Primary Source of Contamination 
a. MC contamination would result from past military munitions activities at the site. The 
primary contaminant media is surface and subsurface soil.  Soil samples collected during the RI 
fieldwork identified low levels of select metals in surface soils. 

6.2.2 Contaminant Persistence 
a. Since there were no detected explosives compounds, and the metals results were 
determined to be either caused by non-DoD sources, naturally occurring, or of sufficiently low 
magnitude to not be a concern, contaminant persistence is not a concern at the Former Avon Park 
Army Airfield.  

6.2.3 Contaminant Migration 
a. Since there were no detected explosives compounds, and the metals results were 
determined to be either caused by non-DoD sources, naturally occurring, or of sufficiently low 
magnitude to not be a concern, contaminant migration is not a concern at the Former Avon Park 
Army Airfield. 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Baseline Risk Assessment for MC and Hazard Assessment for MEC 

7.0		 BASELINE RISK ASSESSMENT FOR MC AND HAZARD ASSESSMENT FOR 
MEC 

a. A baseline HHRA and Screening-level Ecological Risk Assessment (SLERA) were 
completed to support the RI.  Both risk assessments, contained in Appendix N, focused on 
samples taken from the various sites as shown in Exhibits 5-10 through 5-17 (which also denote 
where screening level exceedances occurred), with results summarized and compared to human 
and ecological screening criteria on Tables 5-5 through 5-11. The purpose of the baseline 
HHRA and the SLERA are to evaluate potential human health and ecological effects of chronic 
exposures to analytes detected in soil, sediment, and surface water samples collected from the 
sites.  As stated, the full HHRA and SLERA are included in Appendix N. 

7.1		 HUMAN HEALTH RISK ASSESSMENT 

a. The HHRA has been conducted in accordance with CERCLA and the most current EPA 
(EPA, 2008; 2009) and USACE (USACE, 1999) guidance.  The purpose of the HHRA is to 
evaluate the potential current and future health effects caused by the release of MC from the site.  
This HHRA evaluates the March and April 2013 surface soil, sediment and surface water data to 
determine if there are any COPCs that may require further assessment of exposure and risks.  

7.1.1		 Identification of Chemicals of Potential Concern 
a. The first step in the risk assessment is to identify those hazardous substances that may 
pose a threat to human health.  The selection of COPCs includes an evaluation of the analytical 
data, an analysis of the sources of MC contamination and affected areas, and a review of site 
characteristics.  For this HHRA, 75 surface soil samples, and 14 collocated sediment and surface 
water samples, plus QA/QC samples, were screened for the presence of explosive compounds 
plus nitroglycerin and PETN, and metals including aluminum, antimony, barium, copper, iron, 
lead and zinc.    
b. Surface soil and sediment analytical results were compared against the lesser of the EPA 
RSLs for residential soil (EPA, 2015) and FDEP Chapter 62-777 SCTLs (FDEP, 2005).  The 
surface water analytical results were compared to the Florida Water Quality Standards (FDEP 
Chapter 62-302) or the Florida Surface Water Cleanup Target Levels (CTLs). 
c. The maximum concentration for each constituent was compared to the applicable 
screening criterion.  If a duplicate sample was collected, the average of the parent and duplicate 
sample was used if the constituent was detected in both samples and the detection was used if 
only one of the sample results detected the constituent.  If the concentration used for screening 
for a constituent exceeded the conservative risk-based screening level, then the chemical was 
retained as a COPC and evaluated further in the risk assessment.  Results of the sample results 
screening indicate that there were no COPCs for human exposures. 

7.1.2		 Exposure Assessment 
a. The Exposure Assessment estimates the magnitude and frequency of potential human 
exposure to COPCs present in media of interest at the site.  The first step in the exposure 
assessment process is determining potential receptors (i.e., people who may contact the impacted 
environmental media of interest).  Potential exposure scenarios identifying appropriate 
environmental media and exposure pathways for current and potential future site uses are then 
developed.  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Baseline Risk Assessment for MC and Hazard Assessment for MEC 
b. The RI/FS Work Plans (ZAPATA, 2012) defined potentially exposed populations by site 
unit (ZAPATA, 2012).  These included: recreational users, state park employees, agricultural 
workers and rural residents.  However, there are no complete exposure pathways to these 
receptors because there are no COPCs for humans in surface soil, sediment, or surface water. 

7.1.3 Human Health Exposure Summary 
a. Maximum concentrations of the detected chemicals were compared to conservative 
screening levels.  Based on this screening, there are no COPCs in soil, sediment, or surface 
water.  Lacking contaminated media, there are no complete human exposure pathways.  For this 
reason, there are no threats from concentrations of MC to human health at the FUDS. 

7.2 SCREENING-LEVEL ECOLOGICAL RISK ASSESSMENT 

a. The purpose of the SLERA is to evaluate the potential effects to ecological receptors 
caused by the release of MC.  This SLERA is consistent with Ecological Risk Assessment 
Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessments 
(EPA, 1997) and EM 200-1-4, Volume II Environmental Evaluation (USACE, 2010).  The full 
SLERA is included in Appendix N. 
b. The SLERA constitutes steps 1 and 2 of the 8-step ecological risk assessment process 
(EPA, 1997) and is comprised of a screening-level problem formulation and a screening-level 
exposure estimate and risk calculation.  The outcome of the SLERA will determine if: 

1.		 ecological risks are negligible; 
2.		 the ecological risk assessment process should continue to determine whether a risk exists 

(i.e., continue to Step 3); and 
3.		 there is a potential for adverse ecological effects, and a more detailed assessment 


incorporating more site-specific information is needed.
	
c. Plant communities on site consist of Florida Dry Prairie, hardwood hammocks, and 
wetlands. The Florida Dry Prairie community is treeless with low shrubs and grasses.  
Characteristic plants include wiregrass (Aristida stricta var. beyrichiana), lopsided indiangrass 
(Sorghastrum secundum), dwarf live oak (Quercus minima), shiny blueberry (Vaccinium 
myrsinites), and stunted saw palmetto (Serenoa repens). The hardwood hammocks typically 
consist of a dense overstory in which live oaks dominate with some gumbo limbo (Bursera 
simaruba) and black ironwood (Krugiodendron ferreum). These communities support a large 
diversity of birds and butterflies.  
d. Wetlands areas are located extensively throughout the Site.  These areas are characterized 
by tall reed plants, Panicum and Cladium sedges, Cypress and Carex trees, Nymphea and 
Nelumbo floating aquatic plants, and other emergent hydrophytes.  The surface drainage system 
is generally poorly developed.  After heavy rainfall, runoff predominately drains into numerous 
sinks, closed depressions, lakes and the grassy prairies.  During extended dry periods, the 
channels and depressions are usually dry.  The Kissimmee River flows along the west boundary 
of the area. 
e. A number of federally-listed plant and wildlife species are expected to be found within 
the Former Avon Park Army Airfield.  These species and their current federal status include: 

1.		 Florida panther (Puma concolor coryi): Endangered 
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2.		 Florida grasshopper sparrow (FGSP) (Ammodramus savannarum floridanus): 


Endangered
	

3.		 Audubon's Crested Caracara (Polyborus plancus audubonii): Threatened 
4.		 Everglade Snail Kite (Rostrhamus sociabilis plumbeus): Endangered 
5.		 Florida scrub-jay (Aphelocoma coerulescens): Threatened 
6.		 Wood stork (Mycteria Americana): Endangered 
7.		 Bald eagle (Haliaeetus leucocephalus): De-listed, however, it remains federally protected 

under the Bald and Golden Eagle Protection Act and the Migratory Bird Treaty Act 
8.		 Eastern indigo snake (Drymarchon corais couperi): Threatened 
9.		 Sand skink (Neoseps reynoldsi): Threatened 
10. Bluetail Mole skink (Eumeces egregious lividus): Threatened 

f. One endangered species, the Florida Grasshopper Sparrow, is known to be present and 
nest in the KPPSP, and core habitat areas have been established for the species within the 
KPPSP.  

7.2.1 Contaminant Fate and Transport Mechanisms 
a. Potential MC associated with the former military use of the sites includes explosive 
compounds, and metals.  The metals are generally found as munitions fragments with a low 
potential for weathering and leaching.  MEC may also be found.  Explosives in soil and sediment 
are generally degraded over time by biotic transformations by bacteria, fungi, and other soil 
microbes.  Degradation of explosives also occurs through abiotic transformations such as 
alkaline hydrolysis, photolysis, and reduction by iron.  There is a slight potential that explosives 
could be leached into shallow groundwater.  However, given that several decades have passed 
since military operations ceased, it is expected that detections of explosives would be rare. 
b. Soil organisms, plants, and ground-dwelling small mammals (e.g., rodents) and ground 
birds (e.g., quail and wild turkey) are likely to be most exposed to soil contamination.  In the 
aquatic environment of the creeks, sediment-dwelling organisms and those that prey on them are 
considered most exposed.  The toxic mechanisms of MC include direct toxicity by contact and 
some bioaccumulation through the food chain. 
c. Soils, sediments, and surface water within the sites are identified as being potentially 
contaminated with MC, either by direct contamination from past military training activities or 
through localized transport via erosion.  
d. Surface soils and riparian zones support terrestrial receptors across several trophic levels 
(e.g., primary producers, primary consumers, secondary and tertiary consumers) and feeding 
guilds (e.g., herbivores, omnivores, and carnivores).  The primary exposure routes to these 
ecological receptors may include the following: 

1.		 Uptake by vegetation through roots or leaves; 
2.		 Direct contact and inadvertent ingestion of contaminated media; and 
3.		 Indirect exposure of predatory wildlife to bioaccumulative contaminants in prey items. 
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e. Screening-level assessment endpoints include plant and animal populations and 
communities, habitats, and sensitive environments.  Various EPA and other federal soil 
screening values were used as ESVs.  

7.2.2 Screening-Level Exposure Estimate and Risk Calculation 
a. For the SLERA, the selection of COPCs includes an evaluation of the analytical data, an 
analysis of the sources of MC contamination and affected areas, and a review of site 
characteristics.  For this SLERA, 75 surface soil samples, and 14 collocated sediment and 
surface water samples, plus QA/QC samples, were screened for the presence of explosive 
compounds plus nitroglycerin and PETN, and metals including aluminum, antimony, barium, 
copper, iron, lead and zinc. 
b. Screening-level risks to ecological receptors were evaluated by calculating a maximum 
hazard quotient (HQ) for each detected chemical in each medium.  The HQ in this case is the 
ratio of the site maximum detected concentration (exposure concentration) to the ESV.  A HQ 
less than one indicates that the chemical alone is unlikely to cause adverse effects to ecological 
receptors.  A HQ greater than one indicates a potential for ecological impact from exposure to 
that chemical and becomes designated as a COPC.  The screening-level risk calculation is a very 
conservative estimate to ensure that potential risk to ecological receptors is not underestimated.  
The results of this screening calculation serve only to determine whether a chemical presents 
negligible risk or whether additional site-specific information is warranted. 
c. No explosive compounds were detected; therefore no explosives were identified as 
COPCs in soil, sediment, or surface water.  In soil, antimony, iron, lead, and zinc were identified 
as COPCs.  Aluminum and barium were identified as COPCs from the BIP sample collected at 
Arbuckle Creek when compared to the more stringent sediment screening levels.  However, if 
the BIP sample is compared to the soil screening levels, then aluminum and barium are not of 
concern.  In surface water, aluminum, copper, iron, and lead were detected at concentrations 
exceeding their respective ESVs.  
d. The initial screening levels were based on the most conservative ecological receptor 
assumed to be exposed 100 percent of the time with 100 percent bioavailability.  In addition, the 
ESVs were based on No-Observed-Adverse-Effect Levels (NOAELs).  For the four metal 
COPCs, a more detailed refinement of the initial ESVs is warranted.  Concentrations also assume 
100 percent exposure and bioavailability.  In general, herbivorous and carnivorous birds and 
mammals are less sensitive receptors than insectivorous fauna.  Most of the toxicity studies with 
plants are based on laboratory cultivated crops such as lettuce, grains, and corn.  Thus, the ESVs 
likely overestimate potential risks to indigenous plants at the site. 
e. The soil samples were collected in those areas with the highest known densities of MD 
based on the MEC investigation data.  This biased sampling results in near worst-case exposure 
concentrations to ecological receptors in highly localized areas.   
f. Antimony exceeded the conservative screening level (for protection of small mammals) 
in only one out of 75 soil samples with a HQ<3.  This suggests a very low potential for risk to 
this receptor group. It is not expected that adverse risks would occur from exposure to antimony 
at the site.  
g. Currently, identifying a specific ecological benchmark for iron in soils is difficult since 
iron’s bioavailability to plants and resulting toxicity are dependent upon site-specific soil 
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conditions (pH, Eh, soil-water conditions).  Sandy soils are dominant throughout the Site 
suggesting low soil iron and circa-neutral pH.  Soil pH at the FUDS has not been measured.  Iron 
is a commonly occurring metallic element and a major component of naturally- occurring 
inorganic soils.  Iron is essential for plant growth and generally considered to be a micronutrient.  
Iron is considered the key metal in energy transformations needed for synthesis and other life 
processes of the cells.  Iron is not a COPC in sediments from the site.  No background soil 
samples were collected or analyzed for iron at the Site.  However, background concentrations for 
iron in Florida surface soils have been reported to range from to 50 mg/kg to 34,200 mg/kg 
(Chen et al. 1999).  Concentrations of iron in surface soil at the Site range from 32 mg/kg to 
1,840 mg/kg.  These concentrations are well within the range of naturally occurring iron in 
Florida soils.  Consequently, iron was eliminated as a COPC in soil based on comparison to 
typical background concentrations. 
h. Lead exceeded the conservative screening level (for protection of birds that feed on soil 
invertebrates) in only one out of 75 soil samples with a HQ of 1.  This suggests a very low 
potential for risk this receptor group.  The next highest concentration in Target XII was 1.1 
mg/kg.  The EPA lead screening levels for mammals, plants, and soil invertebrates are 26, 120, 
and 1,700 mg/kg, respectively (EPA 2005), indicating no risk to these receptor groups.   It is not 
expected that adverse risks to birds would occur from exposure to lead at the Site. 
i. For zinc, only one out of 75 soil samples, with a concentration of 48 mg/kg, exceeded the 
conservative screening level (46 mg/kg for protection of birds that feed on soil invertebrates), 
resulting in a HQ of 1.  This suggests a very low potential for risk to this receptor group.  The 
next highest concentration in Target XII was 0.85 mg/kg.  The EPA zinc screening levels for 
mammals, plants, and soil invertebrates are 79, 160, and 120 mg/kg, respectively (EPA 2007), 
indicating no risk to these receptor groups.   It is not expected that adverse risks to birds would 
occur from exposure to zinc at the site.  
j. No COPCs were identified in the 14 sediment samples collected.  However, aluminum 
and barium were elevated in the single BIP sample.  This sample was screened using the 
sediment values.  The HQs for aluminum and barium were 1 and 4, respectively, suggesting low 
potential risk to sediment-dwelling organisms.  When the BIP sample is compared to soil 
screening levels, then the resulting HQs for aluminum and barium would be 0.6 and 0.3, 
respectively.  It is concluded that there are no adverse risks from COPCs in sediment.  
k. Aluminum was detected in all 14 surface water samples at a concentration above the 
surface water ESV of 13 µg/L.  This very low concentration is based on a single toxicity test 
divided by a safety factor of 20 and formed the sole basis for the FDEP surface water CTL.  The 
Ambient Water Quality Criteria for Aluminum (EPA 1988) reported a Final Chronic Value for 
aluminum is equal to the criterion maximum concentration of 748 µg/L for fresh water at a pH 
between 6.5 and 9.0 (EPA 1988).  EPA lowered this value to 87 µg/L to protect two important 
species (brook trout and striped bass).  EPA further noted that many high-quality waters in the 
U.S. contain more than 87 µg/L, when either total recoverable or dissolved aluminum is 
measured.  The state of Florida does not have an aluminum water quality standard (WQS) for 
protection of freshwater fish, but does have a standard of 1,500 µg/L for protection of Class II 
waters and marine waters (FAC 2012).  Unfiltered surface water samples often contain elevated 
levels of aluminum as suspended sediment.  No background surface water samples for aluminum 
were collected.  It is highly unlikely that aluminum from munitions debris would generate 
adverse risks to aquatic organisms.  Additionally, surface water samples collected from Arbuckle 
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Creek about two miles upstream of the former bridge on East Arbuckle Road, just south of 
Arbuckle Lake, contained similar or greater aluminum concentrations to the samples collected 
during the RI.  Therefore, aluminum detected in RI surface water samples does not appear to be 
related to past military use of the site.  
l. Copper exceeded the State WQS for chronic effects in 1 of 14 samples with a HQ of 3.3.  
The WQS is based on filtered (dissolved) concentrations; however, the sample collected from 
Target XII was unfiltered, and may be a slight overestimation of dissolved copper.  This sample 
also exceeded for total iron and total lead, suggesting that suspended solids in the water column 
may have contributed to the elevated concentrations.  It is unlikely that copper from munitions 
debris would generate adverse risks to aquatic organisms, especially since copper was not a 
COPC in sediment or soil, and copper is not an expected constituent of the MD found at the sites 
and is not judged to be present due to past DoD activities.  
m. One surface water sample from Target XII contained a total iron concentration (1,760 
µg/L) greater than the WQS of 1,000 µg/L as an annual average.  The remaining 13 samples in 
other areas had a concentration range between 74 and 895 µg/L.  The sample from Target XII 
also exceeded for copper and lead, suggesting a potential for some localized chronic risk to 
aquatic organisms.  Similar to the discussion above, iron from munitions debris is unlikely to 
have entered the water column to generate the observed concentration, and lead and copper are 
not constituents of the munitions that were used at the site.  
n. As discussed above, unfiltered lead was detected above the WQS in one sample from 
Target XII water that had a low measured hardness relative to the other surface water samples.  
Although there is a potential for some localized chronic risk to aquatic organisms based on 
sample AP-MRSR02-ZSW-01, lead is not associated with the munitions used at the site, or 
would be present in only trace amounts, and it therefore does not appear to be related to 
munitions use of the site.  

7.2.3 Screening-Level Ecological Risk Assessment Conclusion 
a. No explosive compounds were detected; therefore no explosives were identified as 
COPCs in soil, surface water or sediment. 
b. Antimony, lead, and zinc were detected above their ESVs in only one of 75 soil samples 
(none in the same sample) that suggests negligible risk to terrestrial wildlife. Iron did not have 
an ESV; however, the maximum concentration of iron was well within the range of Florida 
background concentrations for the three counties (Chen et. al. 1999).   
c. There were no COPCs in sediment.  The single BIP sample had slightly elevated 
concentrations of aluminum and barium; however, these constituents are not expected to result in 
significant adverse effects to sediment dwelling organisms. 
d. Aluminum in surface water was above the ESV in all samples.  The ESV is considered 
overly protective of the potentially exposed aquatic receptors.  It is highly unlikely that leaching 
of aluminum from munitions debris into the water column occurred in each sample to generate 
toxic effects.  Therefore, it is not anticipated that significant adverse risks would occur to aquatic 
life from exposure to aluminum as MC.  Additionally, aluminum is not associated with the 
MEC/MD found at the sites.  
e. Copper, iron, and lead exceeded chronic surface water WQS in one unfiltered sample 
from the Target XII-BGR.  This is primarily due to the low measured hardness affecting copper 
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and lead and that the sample was not filtered. Although there may be slight risks to aquatic 
organisms based on this one sample, it is not expected to result in significant adverse effects 
directly related to MD in the water body. Additionally, the unfiltered chronic hazard quotients 
for copper, lead and iron were all less than 10 and all concentrations were an order of magnitude 
below acute criteria, suggesting very low potential risk. Additionally, copper and lead are not 
expected constituents of the munitions used at the site. 

7 .3 MEC RISK A SSESSMENT O VERVIEW 

a. The risk management methodology (DA, 2017) was applied to determine whether the 
conditions at the site are "acceptable" or "unacceptable" such that only "unacceptable" risks 
require remedial action. The methodology takes into consideration amount of MEC, site access 
conditions, severity of an explosive incident if MEC were encountered, and sensitivity of site 
specific munitions. Based on the RI and following the decision logic presented in the guidance, 
the overall risk for the Arbuckle Creek MRS is "Unacceptable" and the overall risk for the 
Remaining Lands MRS is "Acceptable." Tables 7-1 and7-2 summarize the decision logic. 

TABLE 7-1 

Mahix 1 

Likelihood of Encounter 

"Likely" 

• MEC Presence based 
on physical evidence 
(i.e., MEC was 
discovered) 

• Site access is daily 
use/open access 

June 2018 
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RISK METHODOLOGY DECISION MATRIX FOR ARBUCKLE C REEK 

Matrix 2 

Severity of Incident 

"B" 

• May result in 1 
or more deaths, 
permanent or 
partial disability 
or 
hospitalization 

• Likelihood of 
encounter is 
"seldorn" 

Matrix 3 

Likelihood of Detonation 

"2" 

• Moderate (HE) if present 

• "Modest" likelihood to 
impart energy on an 
items (undevelop ed, 
park) 

Page 7-7 

Matiix 4 

Acceptable and Unacceptable 
Site Conditions 

"Unacceptable" 

• Result from Matrix 2 = "B" 

• Result from Matrix 3 = "2" 
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TABLE 7-2 RISK METHODOLOGY DECISION MATRIX FOR REMAINING LANDS 

Mahixl 

Likelihood of Encounter 

"Seldom" 

• Investigation of the 
MRS did not identify 
presence ofMEC. 

• Site is open access 

June 2018 
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Matrix: 2 

Severity of Incident 

' 'D" 

• Injury may 
result in 
medical 
treatment 

• Likelihood of 
encounter is 
"not probable" 

Matrix 3 

Likelihood of Detonation 

"3" 

• "Low" if powder charge 
present 

• "Modest" likelihood to 
impart energy on an 
items (undeveloped, 
park) 
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Mat1ix 4 

Acceptable and Unacceptable 
Site Conditions 

"Acceptable" 

• Result from Matrix 2 = "D" 

• Result from Matrix 3 = "3" 
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8.0 SUMMARY OF RESULTS 
a. The nature and extent of MEC and MC at the sites was significantly refined during the RI 
activities.  For the MEC investigation, ROEs were obtained for all applicable sites and there 
were no areas within the sites that could not be accessed due to ROEs.  However, some small 
areas within some sites could not undergo MEC investigation due to physical obstructions such 
as standing water, thick and impenetrable vegetation, tree hammocks, and in limited instances 
infrastructure such as roads and buildings.  MC sampling was successfully completed in 
appropriate areas within sites that underwent MEC investigation and where MEC and/or MD 
were identified.  For Ranges XII and XIX PFCs no MEC investigation was warranted.  These 
ranges underwent only MC sampling to investigate potential impacts to soil from historical aerial 
machine gun firing at ground targets.  Several of the targets could not be sampled due to inability 
to obtain an ROE even after several attempts (i.e., public meetings, written letters and telephone 
communication) to contact the landowner. Although not all target areas in the PFCs were able to 
be investigated due to ROE refusal, adequate ROEs were received to complete an investigation 
of a representative subset of those targets. This included two of eight targets at Range XII, and 
11 of 21 targets at Range XIX. 
b. Helimag surveys, aquatic magnetometer surveys, AIR transects, EM DGM transects, EM 
DGM grids, mag-and-dig, and MEC intrusive operations in various combinations at different 
sites were successfully used to characterize the nature and extent of MEC and/or MD at the sites. 
All DGM platforms used at the site were capable of detecting metal objects smaller than all 
munitions expected or reported, as proven by daily QC tests over their respective IVS’s. Where 
historical use of the site suggested the presence of apparent bombing target(s), these 
methodologies successfully identified single bombing target features at Targets XI – Land Skip 
Bombing Target, XII – Combination BGR, XIII – Practice Bombing Target, XV – Practice 
Bombing Target, and the Area Bombing Target.  These techniques also demonstrated there has 
been no apparent historical munitions use of the North and Central Restricted Use Areas and 
Target XIV – Practice Bombing Target as neither MEC nor MD were identified at these sites 
during the RI (the very small amount of MD found within the North Restricted Use Area was 
attributed to overshoot from the nearby Area Bombing Target).  
c. MC sampling consisted of collocated sediment and surface water samples and a post-BIP 
soil sample at Arbuckle Creek, and discrete soil samples and collocated sediment and surface 
water samples at the remaining sites except the North and Central Restricted Use Areas and 
Target XIV.  Discrete soil samples were collected in areas of medium to high MD density to 
determine the nature and extent of potential MC contamination.  MC sampling was not 
completed at North and Central Restricted Use Areas and Target XIV because neither MEC nor 
MD attributable to past munitions use within the sites was found during the RI, and therefore 
there is no source for MC.  

8.1 NATURE AND EXTENT OF MEC, MD AND MC 
8.1.1 MEC and MD Summary 
a. The MEC and MD identified throughout this RI can be classified into one of four 
categories; bomb tail/nose fuzes [MEC], practice bombs, incendiary bombs [MD]) and 
“Undifferentiated MD”.  Small arms debris consisting of .50 caliber projectiles and casings was 
also found in some locations, but these are considered small arms and are not MEC or MD.  The 
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"Undifferentiated MD" is composed of fragments recognized as originating from a type of 
munitions, but they were either too small or too deteriorated to make a positive identification.  
There was very little undifferentiated MD at the sites.  A list of items discovered during the RI 
field activities, associated with the appropriate category, between all sites is provided below. 

MEC (DMM) 
1.		 Bomb Fuzes - AN-M101A2 tail fuze, and AN-M103 nose fuze (that underwent 


demolition on the creek bank);
	

MD 
1.		 Practice Bomb – M38A2 100 lb. (sand filled) 
2.		 Incendiary Bomb – M50 series 4 lb. 

b.		 A summary of the major RI findings for each site is presented below. 
8.1.1.1 Arbuckle Creek Fuze Disposal Area 
a. MEC in the form of DMM (one AN-M101A2 and one AN-M103 bomb fuze) was found 
at the site near the remnant bridge pilings (Exhibit 5-1) on the west bank of Arbuckle Creek, 
corroborating that the site location is at East Arbuckle Road where a former second entrance 
bridge to the active APAFR was located until the 1970s.  Additionally, 15 bomb fuze wind vanes 
were found in the same general area, south of the bomb fuzes, on the west bank of the creek.  No 
other MEC or MD was identified at the site during the RI fieldwork.  
b. Aquatic magnetometer results for the site (Exhibit 5-1) indicate that there is a high 
concentration of magnetic anomalies at the location of the former second entrance bridge on East 
Arbuckle Road, with a lesser amount of anomalies at various locations downstream of the bridge.  
Few and sparse anomalies were noted upstream of the former bridge location.  Because the 
former bridge reportedly burned down in the 1970s and collapsed into Arbuckle Creek, it is 
likely that most of the magnetic anomalies seen at and downstream of the former bridge location 
are due to steel components of the bridge that remain in the creek bed.  Additionally, since the 
creek is used heavily for recreational purposes and has essentially unrestricted public access, 
refuse and trash may also account for many of the magnetic anomalies.  However, since MEC in 
the form of DMM (bomb fuzes) was found at the former bridge location, it cannot be ruled out 
that some of the magnetic anomalies may be a result of MEC still present in the creek.  
c. It is recommended that the 1.04 acre Arbuckle Creek Fuze Disposal Area MRS have 
appropriate remedial response alternatives developed in an FS.  
8.1.1.2 North Restricted Use Area 
a. No MEC items were found within the boundaries of the site during the RI fieldwork.  
SPAs that were visually observed during the RI (Exhibit 5-2) were found to consist only of non-
munitions-related items including water monitoring stations, water culverts, steel fence and 
marker tag posts, and fences.  
b. A small amount of MD was found within the site.  These items consisted of M38A2 
100lb. practice bomb MD in the far southeastern portion of the site, and two small pieces of M50 
incendiary bomb casing found at the north end of an AIR transect in the center of the site 
(Exhibit 5-2).  This MD, due to its close proximity to the Area Bombing Target where a large 
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amount of similar MD was found, is considered associated with the Area Bombing Target and 
not an indication of munitions use at the North Restricted Use Area.  
c. The results of the RI indicate that the North Restricted Use Area was not likely used for 
munitions-related uses during the operational period of the site in the 1940s.  Therefore, the 
North Restricted Use Area does not present explosive hazard or MC risks to potential receptors 
and  requires no action.  Therefore, the site requires no further investigation, and does not require 
analysis of potential remedial alternatives in an FS.  It is recommended that the net 2,766.14 
acres of the North Restricted Use Area be delineated and included as part of a new recommended 
Remaining Lands MRS.  
8.1.1.3 Central Restricted Use Area 
a. Neither MEC nor MD items were found within the boundaries of the Central Restricted 
Use Area during the RI fieldwork.  SPAs that were visually observed during the RI (Exhibit 5-3) 
were found to consist only of non-munitions-related items including water monitoring stations, a 
radio repeater tower, water culverts, steel fence and marker tag posts, and fences.  
b. Investigation of mag-and-dig grids in the southern portion of the site, south of the KPPSP 
boundary, resulted in finding only non-munitions-related metallic items.  These items included 
coiled barbed wire, fences, and electrical conduit. 
c. The results of the RI indicate that the Central Restricted Use Area was not likely used for 
munitions-related uses during the operational period of the site in the 1940s.  Therefore, the 
Central Restricted Use Area does not present explosive hazards or MC risks to potential 
receptors and requires no action. Therefore, the site requires no further investigation, and does 
not require analysis of potential remedial alternatives in an FS. It is recommended that the 
3,572.10 acres of the North Restricted Use Area be delineated and included as part of a new 
recommended Remaining Lands MRS. 
8.1.1.4 Target XI – Land Skip Bombing Target 
a. The activities completed during the RI resulted in the identification of one apparent 
bombing target area in the northwest portion of the site (Exhibit 5-4).  No MEC items were 
found within the boundaries of the site during the RI fieldwork or during previous investigations.  
b. MD was found within Target XI in the northwest portion of the site.  The MD was related 
to M38A2 100 lb. practice bombs, with a small number of .50 caliber projectiles also found.  The 
MD was found on the surface and partially buried at maximum depths of 6-in. bgs.  The finding 
of MD only on the surface and shallow subsurface is consistent with the historic use of the site as 
a land skip bombing target where dropped munitions would be expected to skip over the ground 
surface and not embed into the ground.  None of the M38A2 MD was noted to contain intact 
spotting charges.  
c. The results of the RI indicate that Target XI was used for munitions-related activities 
(land skip bombing with M38A2 practice bombs) during the operational period of the site in the 
1940s. However, no MEC was identified during the RI and the bombing target is expected to 
present a negligible risk of explosive hazards. Because of the RI results, the 648.55-acre site is 
recommended for delineation into the Remaining Lands MRS Exhibit 8-1 illustrates relative 
anomaly density and recommended boundary delineations..  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
d. The recommended Remaining Lands MRS, because it presents no expected explosive 
hazards, does not require evaluation of remedial response alternatives in an FS.  The results of 
the RI fieldwork resulted in finding no MEC anywhere within Target XI, and suggest that there 
is a very low potential for explosive hazards.  Additionally, the KPPSP already has a munitions 
educational and awareness program in place which includes signage and informational 
pamphlets for public distribution.  Therefore, it is recommended that the Remaining Lands 
requires no action, and requires no further investigation or analysis of potential remedial 
alternatives in an FS.  
8.1.1.5 Target XII – Combination BGR 
a. The activities completed during the RI resulted in the identification of one apparent 
bombing target area in the northwest portion of the site (Exhibit 5-5).  No MEC items were 
found within the boundaries of the site during the RI fieldwork.  
b. MD was found within Target XII in the northwest portion of the site.  The MD was 
related to M38A2 100 lb. practice bombs and fuze parts from spotting charges, with a small 
number of .50 caliber projectiles also found. The MD was found on the surface and partially 
buried at maximum depths of 6-in. bgs.  None of the M38A2 MD was noted to contain intact 
spotting charges.  
a. The results of the RI indicate that the site was used for munitions-related activities 
(practice bombing with M38A2 100 lb. practice bombs) during the operational period of the site 
in the 1940s.  However, no MEC was identified during the RI and the bombing target is expected 
to present a negligible risk of explosive hazards. Because of the RI results, the 648.55-acre site 
is recommended for delineation into the Remaining Lands MRS. Exhibit 8-2 illustrates relative 
anomaly density and recommended boundary delineations. 
c. The recommended Remaining Lands MRS, because it presents no expected explosive 
hazards, does not require evaluation of remedial response alternatives in an FS.  The results of 
the RI fieldwork resulted in finding no MEC anywhere within Target XII, and suggest that there 
is a very low potential for explosive hazards.  Additionally, the KPPSP already has a munitions 
educational and awareness program in place which includes signage and informational 
pamphlets for public distribution. Therefore, it is recommended that the Remaining Lands 
requires no action, and requires no further investigation or analysis of potential remedial 
alternatives in an FS.  
8.1.1.6 Target XIII – Practice Bombing Target 
a. The activities completed during the RI resulted in the identification of one apparent 
bombing target area in the south-central portion of the site (Exhibit 5-6).  No MEC items were 
found within the boundaries of the site during the RI fieldwork.  
b. MD in high concentrations was found within Target XIII in the south-central portion of 
the site.  The MD was related solely to M38A2 100 lb. practice bombs.  The MD was found on 
the surface and at maximum depths of over 4 feet bgs.  The apparent water table was 
encountered at depths of about 3.5 to 4 ft. bgs, and some MD was not able to be visually 
inspected or recovered due to the poor visibility in muddy groundwater that entered the intrusive 
excavations.  Therefore, MEC and/or MD may be present at depths greater than 3.5 to 4 ft. bgs.  
None of the M38A2 MD was noted to contain intact spotting charges.  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
c. The results of the RI indicate that Target XIII was used for munitions-related activities 
(practice bombing with M38A2 100 lb. practice bombs) during the operational period of the site 
in the 1940s.  However, no MEC was identified during the RI and the bombing target is expected 
to present a negligible risk of explosive hazards. Because of the RI results, the 648.55-acre site 
is recommended for delineation into the Remaining Lands MRS. Exhibit 8-3 illustrates relative 
anomaly density and recommended boundary delineations.The recommended Remaining Lands 
MRS, because it presents no expected explosive hazards, does not require evaluation of remedial 
response alternatives in an FS. The RI fieldwork resulted in finding no MEC anywhere within 
the site, and suggests that there is a very low potential for explosive hazards on the site.  
Additionally, the KPPSP already has a munitions educational and awareness program in place 
which includes signage and informational pamphlets for public distribution. Therefore, it is 
recommended that the Remaining Lands requires no action, and requires no further investigation 
or analysis of potential remedial alternatives in an FS. 
8.1.1.7 Target XIV – Practice Bombing Target 
a. Neither MEC nor MD items were found within the boundaries of Target XIV during the 
RI fieldwork.  SPAs that were visually observed during the RI (Exhibit 5-7) were found to 
consist only of non-munitions-related items including steel fence and marker tag posts, cattle 
feeding troughs, and fences.  
b. The results of the RI indicate that the site was not used for munitions-related activities 
during the operational period of the site in the 1940s.  Therefore, Target XIV does not present 
explosive hazards or MC risks to potential receptors and requires no action. 
c. It is recommended that the entire 648.55 acres of Target XIV be included as part of a new 
recommended Remaining Lands MRS.  
8.1.1.8 Target XV – Practice Bombing Target 
a. The activities completed during the RI resulted in the identification of one apparent 
bombing target area in the extreme south-central portion of the site (Exhibit 5-8), mainly south of 
NW 288th Street.  No MEC items were found within the boundaries of Target XV during the RI 
fieldwork.  
b. MD in high concentrations was found within Target XV in the extreme south-central 
portion of the site.  The MD was related solely to M38A2 100 lb. practice bombs.  The MD was 
found only in the subsurface and at maximum depths of about two ft. bgs.  The apparent water 
table was encountered at depths of about 3.5 ft. bgs. Therefore, MEC and/or MD could be 
present at depths greater than 3.5 to four ft. bgs (below the water table).  None of the M38A2 
MD was noted to contain intact spotting charges.  
c. The results of the RI indicate that Target XV was used for munitions-related activities 
(practice bombing with M38A2 100 lb. practice bombs) during the operational period of the site 
in the 1940s.  However, no MEC was identified during the RI and the bombing target is expected 
to present a negligible risk of explosive hazards. Because of the RI results, the 648.55-acre site 
is recommended for delineation into the Remaining Lands MRS. Exhibit 8-4 illustrates relative 
anomaly density and recommended boundary delineations. The recommended Remaining Lands 
MRS, because it presents no expected explosive hazards, does not require evaluation of remedial 
response alternatives in an FS. The RI fieldwork resulted in finding no MEC anywhere within 
Target XV, and suggests that there is a very low potential for explosive hazards on the site.  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
Additionally, the landowners have “surface cleared” the land over many decades through 
agricultural activities including cattle ranching and sod farming.  Therefore, it is recommended 
that the Remaining Lands requires no action, and requires no further investigation or analysis of 
potential remedial alternatives in an FS.  
8.1.1.9 Area Bombing Target 
a. The activities completed during the RI resulted in the identification of one apparent 
bombing target area in the north-central portion of the site (Exhibit 5-9).  No MEC items were 
found within the boundaries of the site during the RI fieldwork.  
b. MD in high concentrations was found within the Area Bombing Target in the north-
central portion of the site.  The MD was related mostly to M38A2 100 lb. practice bombs, with 
fuze parts (presumably related to M38A2 spotting charges) and MD related to M50 series 4 lb. 
incendiary bombs noted in some grids and transects.  The MD was found on the surface and at 
maximum depths of 3 ft. bgs.  The apparent water table was encountered at depths of about 4 ft. 
bgs.  None of the M38A2 or M50 MD was noted to contain intact spotting charges or other 
energetic materials.  
c. The results of the RI indicate that the Area Bombing Target was used for munitions-
related activities (practice bombing with M38A2 practice bombs and M50 series 4 lb. incendiary 
bombs) during the operational period of the site in the 1940s.  However, no MEC was identified 
during the RI and the bombing target is expected to present a negligible risk of explosive 
hazards. Because of the RI results, the 648.55-acre site is recommended for delineation into the 
Remaining Lands MRS. Exhibit 8-5 illustrates relative anomaly density and recommended 
boundary delineations. The recommended Remaining Lands MRS, because it presents no 
expected explosive hazards, does not require evaluation of remedial response alternatives in an 
FS.  The RI fieldwork resulted in finding no MEC anywhere within the Area Bombing Target, 
and suggests that there is a very low potential for explosive hazards on the site.  Additionally, the 
KPPSP already has a munitions educational and awareness program in place which includes 
signage and informational pamphlets for public distribution.  Therefore, it is recommended that 
the Remaining Lands requires no action, and requires no further investigation or analysis of 
potential remedial alternatives in an FS.  
8.1.1.10 Summary of Recommended Delineation 
a. As described in Sections 8.1.1.1 through 8.1.1.9 above, the sites are recommended for 
delineation into two new MRSs, the Arbuckle Creek Fuze Disposal Area MRS and the 
Remaining Lands MRS.  The derivation of acreage sources for each recommended MRS is 
shown on Table 8-1, and a depiction of the recommended delineation for the Remaining Lands 
MRS is shown on Exhibit 8-6. 

8.1.2 MC Summary 
a. Explosives compounds were non-detect for all samples collected from all media.  
b. In discrete soil samples collected from the Arbuckle Creek Fuze Disposal Area, Targets 
XI, XII, XIII, XV and the Area Bombing Target, most metals concentrations were reported at 
concentrations below respective project screening levels specified in the UFP-QAPP in 
Appendix G of the Final Work Plans (ZAPATA, 2012).  Where an exceedance of screening 
levels did occur (antimony in one sample at the Area Bombing target and zinc in one sample at 
Target XII), the reported concentrations marginally exceeded screening levels, and were 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
determined not to be related to the munitions used at the sites or to pose unacceptable human or 
ecological risks. 
c. SPLP results for select discrete soil samples exhibited exceedances of the SPLP screening 
level for aluminum (Targets XIII and XV), antimony (Targets XII and XIII), and iron (Target 
XII).  However, aluminum is not an expected constituent of the MEC and MD found at the sites, 
and antimony and iron exhibited only marginal exceedances in a very low frequency of samples.  
Additionally, very shallow groundwater, which at times during the wet season is above the 
ground surface, suggests that surface water is a good analog to groundwater at the sites.  As will 
be discussed below antimony was reported at only very low (below 1 µg/L) concentrations in 
surface water, and only one iron sample marginally exceeded the surface water project screening 
level.  Therefore, metals are not a significant concern for leachability to groundwater at the sites.  
d. In discrete sediment samples collected from the Arbuckle Creek Fuze Disposal Area, 
Targets XI, XII, XIII, and XV all metals concentrations, except barium, were reported at 
concentrations below respective project screening levels specified in the UFP-QAPP in 
Appendix G of the Final Work Plans (ZAPATA, 2012). Barium was reported at a concentration 
that exceeded its ESV in only one sample out of eight at Arbuckle Creek, is not expected to be 
associated with the munitions disposed at the site at other than trace levels, and was determined 
to not pose any unacceptable human or ecological risks.   
e. The results of surface water samples are summarized as follows: 

1.		 Aluminum exceeded the surface water project screening level in every surface water 
sample collected at the Former Avon Park Army Airfield sites.  However, aluminum is 
not an expected constituent of the types of MEC and MD found at the sites, and samples 
collected in Arbuckle Creek during the SI two miles upstream of the former bridge also 
exceeded the project screening level at similar or higher concentrations and is not judged 
to be present due to past DoD activities.  Therefore, the reported concentrations of 
aluminum in surface water are not related to historical DoD use of the sites. 

2.		 Copper exceeded the surface water project screening level in only one surface water 
sample collected at Target XII.  However, copper was determined to not pose any 
unacceptable human or ecological risks and is also not an expected constituent of the 
types of MD found at the site and is not judged to be present due to past DoD activities.  

3.		 Iron and lead exceeded the surface water project screening level in only one surface water 
sample collected at Target XII.  However, lead was determined to not pose any 
unacceptable human or ecological risks and is not an expected constituent of the types of 
MD found at the site.  The single marginal exceedance for iron is also not considered 
significant due to the low frequency of exceedance, and the known iron-containing soils 
in this area of Florida (Chen et. al. 1999).  

f. Analysis of soils for lead using field XRF and laboratory confirmation samples from 
select machine gun targets at Ranges XII and XIX indicates that lead is not present at 
concentrations above the human or ecological risk-based project screening levels for lead 
specified in the UFP-QAPP in Appendix G of the Final Work Plans (ZAPATA, 2012).  
Therefore, there are no unacceptable impacts to the site soils from historical DoD use of the 
machine guns targets and it is recommended that the net acreages for these two sites, 21,197.08 
and 28,165.66 acres, respectively, be delineated into the recommended Remaining Lands MRS.  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
8.2 RISK ASSESSMENT 

8.2.1 Human Health Risk Assessment 
a. The results of the HHRA indicated that there were no analytes detected above applicable 
human health-based screening criteria.  Therefore, there are no unacceptable human health risks 
due to MC at the Former Avon Park Army Airfield. 
8.2.1.1 Screening-Level Ecological Risk Assessment 
a. The results of the SLERA determined that analytes were below applicable ESVs for all 
sediment samples, were not related to DoD use of the sites, and did not pose any unacceptable 
ecological risks.  For soil samples, antimony, lead, and zinc exceeded ESVs in only 1 out of 75 
samples collected.  However, due to the low frequency of exceedance, generally low magnitude 
of the exceedances, and the fact that these metals are not expected to be associated with the 
munitions used (or only at trace levels) the metals were determined to not pose unacceptable 
risks to ecological receptors.  All surface water sample results for aluminum exceeded the ESVs, 
and one surface water sample also exceeded ESVs for copper and iron.  However, aluminum is 
not a metal expected to be associated with the types of munitions apparently used at the sites, and 
historical background (upstream samples in Arbuckle Creek) show similar aluminum 
concentrations as the samples collected from the sites. Additionally, copper and zinc had very 
low frequencies of marginal exceedances, are not expected to be associated with the types of 
munitions used at the site, and were determined to not pose any unacceptable risks to ecological 
receptors.   
8.2.1.2 MEC Risk Assessment 
a. As described in Section 5.2, the Arbuckle Creek Fuze Disposal Area was the only site 
where MEC, in the form of DMM (bomb fuzes), was identified during the RI investigation.  
Arbuckle Creek is considered to have Unacceptable Risk.  Remaining Lands did not have any 
MEC finds and is deemed to have Acceptable Risk. 

8.2.2 Conclusion 
a. Confirmed MEC, in the form of DMM, was found only at the Arbuckle Creek Fuze 
Disposal Area (one each AN-M101A2 and AN-M103 bomb fuzes).  Munitions-related items 
(MD) are present in locations indicative of historical bombing targets in Target XI-Land Skip 
Bombing Target, Target XII-Combination BGR, Target XIII-Practice Bombing Target, Target 
XV-Practice Bombing Target, and the Area Bombing Target.  No evidence of historical DoD 
munitions use was found in the North and Central Restricted Use Areas and Target XIV-Practice 
Bombing Target.  However, none of the items found in these bombing targets presented an 
explosive hazard.  
b. Historical evidence collected from previous investigations was combined with findings 
from this RI to present a comprehensive understanding of the nature and extent of MEC, MD and 
MC at the sites included in this investigation.  Given the access to all sites, the multiple and 
effective methodologies used to investigate each site, and the results obtained from the RI 
fieldwork, all sites are considered to be well characterized. 
c. It is recommended that the Arbuckle Creek Fuze Disposal Area MRS be defined as the 
area of the former bridge over Arbuckle Creek at East Arbuckle Road (see Exhibits 2-2 and 4-1).  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
d. The remaining site acreage is recommended for delineation. It is recommended that all 
acreage excluding the Arbuckle Creek Fuze Disposal Area be delineated into one MRS 
(Remaining Lands) which includes all other net site acreage for the project (59,562.28 acres).   A 
comprehensive depiction of the recommended delineation for the Remaining Lands MRS is 
shown on Exhibit 8-6.  Exhibit 8-7 illustrates the site overlap acreage that was used to determine 
net FUDS site acreages used in the acreage calculations. The site total, overlap, and net acreages 
are also shown in detail on Table 8-1. The recommended delineations for the various MRSs is 
summarized as follows: 

	 Arbuckle Creek Fuze Disposal Area MRS – A 1.04 acre area at the location of the former 
bridge on Arbuckle Creek at East Arbuckle Road. 

	 Remaining Lands MRS – Entire acreages of Targets XI, XII, XIII, XV, and the Area 
Bombing Target where MD was found and apparent practice bombing targets were 
identified, and the entire acreage of Target XIV and net acreage (net of site overlap) of 
the North and South Restricted Use Areas and the two PFCs (59,562.28 acres total).  

e. The 59,562.28 acres of remaining lands are considered appropriate for a No Action 
decision, do not require evaluation of additional munitions response actions, and do not require 
evaluation in an FS.  
f. The Arbuckle Creek Fuze Disposal Area MRS should be carried forward for 
development, analysis, and recommendation of appropriate munitions response alternatives in 
the FS.  
g. A summary of the results of the RI and the recommendations is provided on Table 8-2 
below.  Table 8-1 provides detailed acreage information for each site, net acreage based on site 
overlap, and proposed acreages for the recommended delineation for the Arbuckle Creek Fuze 
Disposal Area MRS and Remaining Lands MRS. Table 8-3 provides a simplified crosswalk 
table to further summarize and describe the acreages considered for delineation for each 
recommended MRS.  
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Summary of Results 
TABLE 8-1 FORMER AVON PARK ARMY AIRFIELD ACREAGE CALCULATIONS 

Site 

Total 
Acreage 
(within site 
boundary)1 

Overlap Acreage Arbuckle 
Creek 
Fuze 

Disposal 
Area  
MRS 

Acreage 

Remaining 
Lands 
MRS 

Acreage 

Site 
(see left 
column 

No.) Acres 

Net Site 
Acreage 

(after removing 
overlap)2 

1 Arbuckle Creek Fuze Disposal Area 1.04 N/A N/A 1.04 1.04 N/A 
2 North Restricted Use Area 2,782.79 9 16.65 2,766.14 N/A 2,766.14 
3 Central Restricted Use Area 3,572.10 N/A 0.00 3,572.10 N/A 3,572.10 
4 Target XI-Land Skip Bombing Target 648.55 N/A 0.00 648.55 N/A 648.55 
5 Target XII-Combination BGR 648.55 N/A 0.00 648.55 N/A 648.55 
6 Target XIII-Practice Bombing Target 648.55 N/A 0.00 648.55 N/A 648.55 
7 Target XIV-Practice Bombing Target 648.55 N/A 0.00 648.55 N/A 648.55 
8 Target XV-Practice Bombing Target 648.55 N/A 0.00 648.55 N/A 648.55 
9 Area Bombing Target 648.55 N/A 0.00 648.55 N/A 648.55 

10 Range XII-Position Firing Course 21,258.01 5 60.93 21,197.08 N/A 21,197.08 

11 Range XIX-Position Firing Course 33,074.82 

3 3,572.10 

28,135.66 N/A 28,135.664 210.26 
5 127.91 

10 1,028.89 
TOTALS 64,580.06 5,016.74 59,563.32 1.04 59,562.28 

Notes: 
1 Represents total acreage within original site boundary, not considering site overlap. 
2 Overlap based on depiction of color-coded sites shown on Exhibit 8-7. 

N/A Not Applicable to this site. 
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Summmy of Results 

T ABL E 8-2 SUMMARY OF CONCLUSIONS AND RECOMME:NDATIONS 

Site 

Arbuckle Creek F uze 
Disposal Area 

NOI·th Restricted Use 
Area 

Cen tral Restricted 
Use Area 

Target XI-Land Skip 
Bombing Target 

Target XII-
Combination 
Bombing and 
Gunnery Ran2e 

Range XII- Position 
Firing Course 

Target Xill-Practice 
Bombing Target 

Target XIV- Practice 
Bombing Target 

Range XIX-Position 
Firing Course 

June 2018 
Revision 0 

Site 
Acreaee 

1.04 

2 ,766.14 

3,572.10 

648.55 

648.55 

21,197.08 

648.55 

648.55 

28,135.66 

MEC MD 
Present? Present? 

Type? Type? 

One each 
AN-MlOl 

15 bomb fuze 
and AN-

wind vanes 
Ml03 bomb 
fuze 

M38A2* 
No 

M50* 

No No 

No M38A2 

No M38A2 

No No 

No M38A2 

No No 

No No 

MC Present 
at Levels of RI-Determined 
Concern? Munitions Use 

Bomb fuze disposal 
off fonner bridge at 
second entrance to 

No active USAF Avon 
Park Anny Airfield 
on East Arbuckle 
Road. 

No None 

No None 

Bombing target in 
No n01iheast portion of 

site. 

Bombing target in 
No northeast portion of 

site. 

No None 

Bombing target in 
No southern portion of 

site. 

No None 

No None 

Page 8-1 1 

Explosive 
Hazard? Recommendation 

Yes, if any 
bomb fuzes 

Evaluate potential munitions 

remain in the 
remedial response a lternatives in a 
Feasibility Study. 

creek. 

No action required. Delineate 
No 2,766.14 net acres of site into 

Remaining Lands MRS. 
No action required. Delineate 

No 3,572.10 acre site into Remaining 
Lands MRS. 
No action required. Delineate 

No 648.55 acre site into Remaining 
Lands MRS. 

No action required. Delineate 
No 648.55 acre site into Remaining 

Lands MRS. 

No action required. Delineate 
No 21 ,197.08 net acres of site into 

Remaining Lands MRS. 
No action required. Delineate 

No 648.55 acre site into Remaining 
Lands MRS. 
No action required. Delineate 

No 648.55 acre site into Remaining 
Lands MRS. 
No action required. Delineate 

No 28,135.66 net acres of site into 
Remaining Lands MRS. 
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Task Order No.: 0008 



Final Remedial Investigation/Feasibility Study Report for the Avon Park A1my Airfield 
Okeechobee and Highlands Counties, Florida 

Summmy of Results 

TABLE 8-2 SUl:VIMARY OF CONCLUSIONS AND REC OMME1''DATIONS 

MEC MD MC Present 
Site Present? Present? at Levels of RI-Determined 

Site Acrea2e Type? Type? Concern? Munitions Use 

Target XV- Practice 
Bombing target in 

648.55 No M38A2 No southern p01tion of 
Bombing Target 

site. 

M38A2 Bombing target in 
Ar ea Bombing Target 648.55 No M50 No no1th-central 

Fuze parts portion of site. 
* -Determined to be associated with nearby bombing target identified within the Area Bombing Target site. 

June 2018 
Revision 0 Page8-12 

Explosive 
Hazard? 

No 

No 

Recommendation 
No action required. Delineate 
648.55 acre site into Remaining 
Lands MRS. 

No action required. Delineate 
648.55 acre site into Remaining 
Lands MRS. 

Contract No.: W912DY-10-D-0028 
Task Order No.: 0008 



Final Remedial Investigation/Feasibility Study Report for the Avon Park Anny Airfield 
Okeechobee and Highlands Counties, Florida 

Summmy of Results 

TABLE 8-3 RECOMMENDED M UNITIONS RESPONSE SITE D ELINEATION SUMMARY 

MC 
Recommended MEC MD Present at 

Munitions Present? Present? Levels of RI-Determined Explosive 
Response Site Acreae:e Type? Type? Concern? Munitions Use Hazard? 

Bomb fuze 
One each disposal off Yes, if any 
AN-MlOl 15 bomb fo1mer bridge at 

Arbuckle Creek 
1.04 and AN- fuze wind No second entrance bomb fuzes 

Fuze Disposal Area Ml03 to active AP AFR 
remain in tlle 

vanes creek.. 
bomb fuze on East Arbuckle 

Road. 
M38A2 

M50 
within five 

Practice bombing 
bombing 

Remaining Lands 59,562.28 No targets, no No 
targets or no 

No 
MD apparent 

present on 
munitions use. 

remaining 
acreages . . . . . . 

See Exhibit 8-6 for a depiction of the acreage breakdov.'ll for the Remauung Lands Murut10ns Response Site. 

June 2018 
Revision 0 Page 8-13 

Acreae:e Defmitions 

A 1.04 acre area centered on the 
fonner bridge at Arbuckle Creek 

where East Arbuckle Road abuts the 
creek. 

Consists of all other net site acreage 
except for the Arbuckle Creek Fuze 

Disposal Area. 

Contract No. : W912DY-10-D-0028 
Task Order No.: 0008 



0 

~ 
:;; 
0 ..; 

8 
"' g 
0 
..; 

0 

8 
0 
8 ..; 

81°6'0'W 
490 000 

Mil~ary Trail 

490 500 

, , , , , 

,,'' , , , 

, 
I , , 

I 
I 

I 
I 

I , 

491 000 

------------~--------- --__ ....,,--
,--,, ,, 

,,'' 

491 500 

.. -... ....... .... .... 

81°5·o·w 

••••• ••• 
' ' ' ' ' ' ' ' '\ 

492 000 

' ' ' ' \ 
\ 

\ , \ 
I \ 

I \ 
I \ 

I \ 
I \ 
I \ 
I t 
I t . ' • • I I 

I I 

: i 
: ... -""i I 

........ 1 1 so5.55 ac. I 1 I ,..,....... l . . t ,..,.. ,,. I I 

' 

,,.,..,...,. I t 
,..,.. I I I\ ,..,..,..,.. I I 

__,-"" I I 
... I I --.. ______ ,__ \ : /: 

__ .. \ •· 
-~--- ' .. , \ I I 

--- ' I --•••• -------··••• ••••----- · ·- I ___ ., ' •------- ----- - I 

Target XI 

~----- ' - --- --- - -r-- --
' I - - - -

492 500 

' , I ~-----. \ I ---....-.... ____ ...._ ......._ 

\ I - -\ I 
\ I 
'\ I ' , ' , ' , ' , 

' / ', , 
' ,' 
',,,L ,,' 

~ ,' ,, ,, 
'~ ,' 

---~-.L ____ ,,,'' 
·-....._ --

.. _ ..... _________ . ---------

z 
9 
"' ~ 

o r-. ........ 
"' 0 ..; 

8 
"' g 
0 
..; 

0 

8 
0 
8 ..; 

0 0 

5! 5! 
~ ..... ~~~~~ .... ~~~..-~~~~~~~~..-~~~~~~~~~~~ .......... ~~~~~~~~~~~ .... ~~~~~~--~~~~~ ..... ~~~~~~~~~~~ .... ~~~~~ ... ~ 
~ 490,000 490,500 491,000 491,500 492,000 492,500 ~ 

81°s·o·w 81°5·o·w 

Reommen<led Target XI Boundary Delineation 
Rl/FS Report 

Former Avon Par1< Army Airfield 

Project Number 
R20049 

Date 
APRIL 2018 

KEY 
;': ! Original Area of Interest Boundary 

e:0 Remaining Lands 

0 Identified Bombing Target 

Anomalies I Acre• 
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C3 1.1 - 5 

C3 5.1 - 10 

C3 10.1 -15 

C3 15.1 -20 
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Exhibit 
8-1 

• NOTE: The depiction of anomaly density is 
interpolated and should not be interpreted as 
absolute at any specific location. 
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Rl/FS Report 

Former Avon Park Army Airfield 

Project Number 
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APRIL 2018 
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;" :! Original Area of Interest Boundary 

0 Identified Bombing Target 

~ Remaining Lands 
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C3 0 - 100 

C3 100.1 - 150 
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NOTE: 

Exhibit 
8-2 

- The depic ion of anomaly density is 
interpolated and should not be interpreted as 
absolute at any specific location. 
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Rl/FS Report 

Former Avon Park Army Airfield 
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C) Identified Bombing Target 

~ Remaining Lands 
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Il a 
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C3 50.1 - 100 
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NOTE: 

Exhibit 
8-4 

•Total Acerage for Bombing Target MRS is 256 ac. 
(160.94 ac. inside original boundary, 
95.06 ac. outside original boUndary) . 

•• The depic ion of anomaly density is 
interpolated and should not be interpreted as 
absolute at any specific location . 
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• NOTE: The depiction of anomaly density is 
interpolated and should not be interpreted as 
absolute at any specific location . 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Feasibility Study 

9.0 FEASIBILITY STUDY 
a. The purpose of the FS is to ensure appropriate remedial alternatives are developed and 
evaluated and an appropriate remedy is selected according to the NCP, 40 CFR 300.430(e).  The 
results of the remedy screening process are presented, and a specific remedy is not selected 
during the FS process since other stakeholder input is required before a final remedy is selected. 
Once potential alternatives have been developed, it may be necessary to screen out certain 
options to reduce the number of alternatives that will be analyzed.  The screening process 
involves evaluating alternatives with respect to their effectiveness, implementability, and cost. 
The remaining alternatives were evaluated against seven of the nine NCP criteria and then 
compared against each other (the last two modifying criteria are assessed once community and 
State input are received through the public relations process).  The nine NCP criteria include: 

Threshold Criteria 
1. Overall protection of human health and the environment 
2. Compliance with ARARs 

Balancing Criteria 
1. Long-term effectiveness 
2. Reduction of toxicity, mobility, or volume 
3. Short-term effectiveness 
4. Implementability 
5. Cost 

Modifying Criteria 
1. State acceptance 
2. Community acceptance 

b. The first two criteria, categorized as “Threshold Criteria,” are those that each alternative 
must meet to be eligible for further comparative analysis. The third through seventh criteria 
represent the “Balancing,” or primary criteria upon which the analysis is based.  The last two 
criteria are categorized as “Modifying Criteria,” and are discussed with respect to each individual 
alternative; however, comparative analysis will be further addressed following comments on the 
FS by the public and government agencies.  Evaluation and comparative analysis of alternatives 
are intended to provide the rationale for selection of the preferred remedial alternative. 
c. A description of the metrics used to measure each of the alternatives against the NCP 
criteria is provided in Section 9.3 of this FS report. 

9.1 RESULTS OF THE RI 
a. The results of the RI concluded that the Former Avon Park Army Airfield sites should be 
delineated into two MRSs, only one that requires evaluation in an FS (also see Section 8.0) as 
follows: 

 Arbuckle Creek Fuze Disposal Area MRS (1.04 acres) (see Exhibits 1-1 and 2-2). 
b. Based on the results of the RI and previous investigations completed at the FUDS sites, 
the Arbuckle Creek Fuze Disposal Area has been recommended for a FS to assess munitions 
response action alternatives for managing risk associated with potential human interaction with 
MEC.  The results and discussion of the FS conducted for the MRS are included in this 
combined RI/FS document.  An analysis of alternatives was not performed based on MC since 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Feasibility Study 
risk assessments conducted during the RI concluded that the potential for adverse risks to human 
health or ecological receptors from exposure to MC in soil, sediment and surface water is non-
existent or negligible at the Former Avon Park Army Airfield. 
c. At the Arbuckle Creek Fuze Disposal Area, potential MEC hazards were determined to 
exist and exposure pathways to explosive hazards are potentially complete; as such, a qualitative 
MEC Risk Assessment was conducted using information from historical documentation and 
previous studies and removal actions, combined with field observations made during the RI.  The 
results of the MEC Risk Assessment assigned an Unacceptable Risk to Arbuckle Creek Fuze 
Disposal Area. The results of the MEC Risk Assessment provide the baseline for assessment of 
response alternatives to be conducted during this FS. 
d. Because no explosive hazards were found within the identified bombing targets, no MEC 
or MD concerns were identified within the Remaining Lands MRS, and there were no MC 
concerns within the MRS, the Remaining Lands MRS will be listed in the upcoming PP as 
FUDS site acreage that is appropriate for the No Action alternative, and will have a No Action 
Decision Document (DD). Therefore, the Remaining Lands MRS does not require development 
and screening of alternatives in the FS report.  However, if future finds of MEC or MC, that 
could cause a potential explosive hazard or human/ecological health risk, are identified within 
the boundaries of the Remaining Lands MRS, appropriate actions and measures will be 
implemented to address the concern(s) at a later date. 
e. Each MRS and selected remedial response actions will be addressed in the PP and MRS-
specific DDs, which will be submitted following the FS for the Former Avon Park Army 
Airfield. 

9.2 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 
a. The objective of the FS is the analysis and design of potential response actions by 
assessing the following factors [40 CFR 300.430(d)(2)]: 

1.		 Physical characteristics of the property; 
2.		 Characteristics/classification of soil, sediment, surface water, and groundwater; 
3.		 Characteristics of the waste or military munitions (e.g., quantities, concentration, toxicity, 

persistence, mobility, depth, nature and extent, etc.); 
4.		 The extent to which the source can be characterized; 
5.		 Actual and potential exposure pathways through environmental media; 
6.		 Actual and potential exposure routes (e.g., inhalation and ingestion); and 
7.		 Other factors such as sensitive populations that pertain to the characterization of the site 

or support the analysis of potential remedial action alternatives. 

b. These considerations, in addition to the previous investigations, RI data and Remedial 
Action Objectives (RAOs) were used to screen various technologies for the development of 
remedial alternatives. 
c. The physical characteristics of the Former Avon Park Army Airfield sites were described 
in Section 2.2.  This section includes a description of the property and discussions of 
manmade features, physical characteristics of the Former Avon Park Army Airfield including 
geology, hydrogeology, wildlife, cultural resources, potential human and ecological receptors, 
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Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Feasibility Study 
and land use for the various Former Avon Park Army Airfield sites.  Historical information 
for the Former Avon Park Army Airfield is provided in Section 2.3.  

9.2.1 Remedial Action Objectives 
a. RAOs address specific goals for reducing the potential explosive safety hazards for 
individual MRSs to ensure protection of human health, safety, and the environment. The RAOs 
are intended to be as specific as possible but not so specific that the range of alternatives that can 
be developed is excessively limited.  The Arbuckle Creek Fuze Disposal Area lies in a 
perennially flowing creek that drains Arbuckle Lake.  The creek is in a heavily wooded and 
vegetated area with a private residence located on the west creek bank.  This MRS is completely 
aquatic.  Unique potential receptors at the MRS include residents and recreational users in the 
form of boaters and fishermen as well as SFWMD workers. 
b. The RAO for the Arbuckle Creek Fuze Disposal Area MRS can be stated as follows: 

 The RAO for the 1.04 acre Arbuckle Creek Fuze Disposal Area MRS is to reduce the 
unacceptable hazard probability for human interaction with M101 and/or M103 
bomb fuzes in creek sediments during recreational, residential, or construction 
worker land use scenarios such that a negligible probability of an explosive hazard 
encounter and response complete (RC) can be supported for the MRS. 

c. The rationale for the maximum depth of removal at the Arbuckle Creek Fuze Disposal 
Area MRS is as follows: MEC and MD were found in Arbuckle Creek banks, below the high 
water line, at depths of 1.0- to 1.5-ft. Depositional processes are not expected to have buried 
potential MEC much deeper, even given the length of time since the fuzes were deposited in the 
creek.  A review of historical aerial photography reveals no shifts in the channel of Arbuckle 
Creek dating back to 1995, which is as far back as aerial photos are readily available. 
Documentation of overbank deposition events are obscured by heavy tree cover. A depth of 2-ft. 
is chosen to provide a safety margin. 

9.2.2 General Response Actions 
a. General Response Actions (GRAs) are those actions that will achieve the RAOs and may 
include treatment, containment, excavation, extraction, disposal, LUCs, or combinations of these 
options.  Table 9-1 provides a description of general MEC response actions and the rationale for 
consideration.  The general response actions may be combined in developing remedial action 
alternatives. 
9.2.2.1 No Action (Baseline Condition) 
a. The No Action alternative is included to provide a baseline for comparison of other risk-
reduction alternatives.  No alternative technology is associated with this alternative, and no risk-
reduction measure resulting in the treatment, containment, removal of, or limited exposure to 
potential MEC will take place.  No action will be taken to address MEC potentially present at the 
MRS and no restriction will be placed on access to the MRS.  This alternative is typically 
appropriate only for sites where 1) no MEC has been found, or 2) where there is no documented 
evidence of military munitions usage. 
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9.2.2.2 Land Use Controls/Education 

a. LUCs are physical, legal, or administrntive mechanisms that restrict the use of, or limit 
access to, real prope1ty to prevent or reduce risks to human health, safety and the environment. 
LUCs are considered response actions under CERCLA and, as such, must be coordinated with 
the cun ent landowner(s), regulatory agencies, and appropriate local authorities. In order to 
assess alternatives that include LUCs, the USACE perfo1med an IA to dete1mine 
landowner/agency acceptance and willingness towards implementing any of these (or other) 
options, as well the capability to execute a LUC Alternative (Appendix C). 

b. LUCs considered potentially appropriate for the Arbuckle Creek Fuze Disposal Area 
MRS (depending on landowner acceptance) include: 

1. Info1mational and safety fact sheets/notices attached to constmction pe1mits; and 

2. MEC recognition and safety training involving educating landowners and workers 
conducting intrusive activities within the MRS boundaries. 

TABLE 9-1 GENERAL RESPONSE A CTIONS FOR MEC 

Rationale for 
Response Action Description Consideration 

This is the baseline alternative required for use as a - Cunent land use 
No Action measure against the other alternatives. No action would - Future land use 

be taken to reduce potential MEC risks. - If no evidence of MEC/MD 
LUCs are physical or legal controls that limit or prohibit 

- Cunent land use Land Use Controls access to an MRS, warn people of potential dangers, 
- Future land use 

(LUCs)/Education impose use restiictions, or prevent migration of MEC. 
- If MD, potential MEC LUCs can be a component of other remedial actions. 
- Cunent land use 

AquaticMEC 
Involves removal ofMEC and/or MD from the - Future land use 
sediments below water bodies to a depth of 2 ft. below - If documented MEC, DMM 

(DMM) Removal the top of the sediment. and/or MD in water body 
sediments 

9.2.2.3 Signs 

a. Signs describing fonner militaiy use and MEC safety info1mation, including appropriate 
actions if suspected MEC is encountered, may be installed at site access points. 

9.2.2.4 Informational Brochures and Fact Sheets 

a. Brochures and/or Fact Sheets describing fo1mer milita1y use and MEC safety 
info1mation, including appropriate actions if suspected MEC is encountered, may be distr·ibuted 
to any person, company, or agency planning to work within the MRS. In addition, the brochures 
will be available to anyone upon request. 

9.2.2.5 MEC Recognition and Safety Training 

a. MEC recognition and safety tr·aining involves educating landowners and workers 
conducting intrusive activities within the MRS. Training may include such topics as recognition 
and avoidance ofMEC, precautions to take if a suspected MEC item is encountered, and the 
proper procedures for contacting authorities if a suspected MEC item is found. 
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9.2.2.6  Aquatic MEC (DMM) Removal to Support Unlimited Use 
a. This alternative involves all activities necessary to locate, excavate, and remove potential 
MEC from the creek bed of Arbuckle Creek conducive to the future land use and overall health 
and safety of the affected community.  Due to the unique conditions present in Arbuckle Creek 
(standing and flowing water), removing MEC/DMM from the creek bed cannot be achieved 
without excavating the creek bed sediments.  Therefore, the components of this alternative 
include: 

1.		 Excavation of the Arbuckle Creek bed sediments to a depth of 2 ft. using standard 
excavating equipment.  The DMM found during the RI was present at a maximum depth 
of about 1.5 ft. and a depth of 2 ft. is considered adequate to provide the necessary level 
of protection.  Sedimentation processes that have taken place since 1945 are not expected 
to result in DMM below 2 ft. 

2.		 Sifting and inspection of the removed sediment by UXO personnel for the presence of 
MEC/DMM. 

3.		 Demolition of any MPPEH, and proper inspection, certification, and disposal of MDAS 
and MD. 

4.		 Replacement of the removed sediments into the Arbuckle Creek bed. 
9.2.2.7  Long-term Management/Five Year Reviews 
a. Five year reviews are a requirement for all alternatives not allowing for Unrestricted 
Use/Unlimited Exposure (UU/UE) in accordance with 40 CFR 300.430(f)(4)(ii).  Five-Year 
Review Reports will document the information collected and evaluated, and present the findings 
of the evaluation of the continued protectiveness of the MR actions.  The report will document 
whether the response action that was implemented continues to minimize explosive safety risks 
and is still protective of human health, safety, and the environment and/or recommend follow-up 
actions that may be warranted. 

9.2.3 Identification and Screening of Remedial Technologies 
a. Remedial alternatives presented in this document are screened initially for effectiveness, 
cost, and implementability.  When evaluating the remedial alternatives, implementability is 
carefully considered, including the effectiveness of the technology/methodology, and availability 
of qualified personnel and materials (equipment).  The following discussion focuses on the 
evaluation of technologies that may be considered for use when implementing a given remedial 
alternative.  Potential applicable technologies, and those considered ineffective for the MRS are 
presented in Table 9-2; technologies considered ineffective based on site conditions have been 
eliminated from further evaluation.  The controlling site conditions considered for technology 
effectiveness are dense vegetation, accessibility, soil type, presence of standing water, and 
anomaly density. 
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TABLE9-2 POTENTIALLY APPLICABLE REMEDIAL TECHNOLOGIES 

Time Domain EM 
(TDEM) Induction Metal 
Detectors 

Frequency Domain EM 
Induction Metal Detectors 

Magnetometer-EM 
Induction Dual Sensor 
Systems 

Hand-held 

Ski1t-mode 

Catt-mounted (man-
po1table) 

June 2018 
Revision 0 

APPROPRIATE FOR CONSIDERATION 
DESCRIPTION I RATIONALE 

Detection Technolof[ies 
Induces a pulsed magnetic field into the eaith MEC industiy familiruity. Developed to detect Flux Gate 
using a ti·ansmitter coil, which causes a small metal objects. Detects both fenous and Magnetometers 
seconda1y magnetic field to emanate from nonfenous metal objects. 
neai·by objects that have conductive prope1ties. 

Generates one or more defined frequencies in a MEC industiy familiruity. Detection of shallow Atomic Vapor 
continuous mode of operation. Demonsti·ated fenous and nonfenous objects. Magnetometers (G-
capability of detecting small items using a 858) 
handheld unit. 
Integrates magnetic and electromagnetic Medium industiy familiru·ity. Higher potential for Ground Peneti·ating 
technologies. Detects fe1rnus and nonfe1rnus discrimination of MEC-like items. Radru· 
metallic objects. 

Detection/Sensor Platforms 
The detection sensor is held or cru1ied by the Deployable in most site conditions and often the Airborne 
operator. most suitable in ai·eas with steep or uneven tenain. 

The detection sensor is suspended from the Deployable in most site conditions and often the Towed AlTays 
operator's shoulders. most suitable in ai·eas with steep or uneven tenain. 
The detection sensor is mounted on a wheeled Limited by topography and vegetation, and requires 
ca.it , which is pushed or pulled across the significant operator stamina and sti·ength to operate. 
smvey area by a person. 
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NOT APPROPRIATE FOR CONSIDERATION 
DESCRIPTION I RATIONALE 

Most flux-gate magnetometers 
measure the vertical component of 
the geomagnetic field along the axis 
of the sensor and not the total of the 
geomaimetic field. 
Based on the theo1y of optical 
pumping and operates at the atomic 
level as opposed to nucleru· state. 

Propagates electromagnetic waves 
into the ground via an antenna. 
Transmitted signals are reflected by 
objects and features that possess 
contrasts in electrical prope1t ies 
with the sunounding medium. 

The detection sensor is affixed to 
either a helicopter or fixed-wing 
aircraft. 
Use of a vehicle to tow a crut-
mounted detection sensor. 

High industiy familiarity. Detects fenous objects 
only. Due to gradiometer design, is most adept at 
detecting smaller shallow items as opposed to 
relatively large, deeper items. 

Industiy familiaiity. Detects fenous objects only. 

Extremely sensitive and responds to changes in the 
magnetic, conductive, and dielectric prope1ties of 
the subsmface. Low success rate as a stand-alone 
detector for MEC. Detects both metallic and 
nonmetallic objects but is susceptible to numerous 
environmental/ geological conditions. 

Lower detection capabilities than ground-based 
systems for smaller, single anomalies. 

Limited by topography and vegetation. 
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TABLE 9-2 POTENTIALLY APPLICABLE REMEDIAL TECHNOLOGIES CONTINUED 
APPROPRIATE FOR C ONSIDERATION 

DESCRIPTION 

Robotic Total Station (RTS) 

Differential Global Positioning 
System (GPS) 
(open areas only) 

Fiducial Method 

Manual excavation of 
individual anomalies 

Mechanical excavation of 
individual anomalies 

June 2018 
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Laser-based smvey station that 
derives its position from smvey 
methodology and includes a se1vo-
operated mechanism that tracks a 
prism mounted on the geophysical 
sensor. 
Worldwide positioning and 
navigation system using a 
constellation of satellites orbiting the 
earth. GPS uses the satellites as 
reference points to calculate positions 
on the earth's surface. Advanced 
GPS can provide cm accuracy 

Digital marking of a data suing (data 
set) with an indicator of a known 
position. Typically, lines or markers 
are placed on the ground at known 
positions (e.g., 25 ft.) . 

Excavation of individual anomalies 
using hand-tools. 

Uses a swamp excavator or sifter to 
excavate anomalies. 

RATIONALE 

Positioninf[ T echnolof[ies 
Ve1y effective in open areas and near buildings. Ranger 
Achieves centimeter (cm) accuracy. 

Ve1y effective in open area; ve1y accurate when Odometer 
differentially conected. Not as effective in wooded 
areas or near large buildings. Accuracy degrades when 
minimum satellites are available. Easy to set up and 
operate, available from multiple vendors, and systems 
are often mggedized and ve1y durable. Some work 
time may be lost when insufficient satellites are 
available. 
Medium effectiveness when performed by expe1ienced Ine1tial Navigation 
personnel; low when pe1fo1med by inexperienced 
personnel. Generally achieves accuracy of 15-30 cm. 

Acoustic 

Laser 

Recoverv!Removal Teclm olo2ies 
Thorough. Can be accomplished in most terrain and Mechanized soil 
climate. Minimal impact to landscape as no heavy processing 
equipment is used, although slower than mechanized 
excavation. 
Used in conjunction with hand excavation when soil is 
hard. Works well when excavating large and/or deep 
anomalies. Approp1iate for removal ofMEC from 
sediments under standing water if the subject removal 
area can be reached from the waterline. 
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NOT APPROPRIATE FOR CONSIDERATION 
DESCRIPTION 

Radio frequency system that uses four 
to eight fixed radio transponders and a 
mobile radio integrated with the 
geophysical detection system. 

Physically measures distance traveled. 
Similar to fiducial method. 

Measures the acceleration of an object 
in all three directions and calculates the 
location relative to the sta1ting point. 
The starting point is input and 
periodically refreshed, typically via 
Differential GPS (DGPS). 
Uses ulu·asonic techniques to dete1mine 
location. Consists of a data pack, up to 
15 receivers, and a master control 
center. 

Calculates locations by u·iangulating 
signals from stationa1y lasers placed on 
the edge of a giid. 

Excavated soil is processed through a 
se1ies of screening devised and 
conveyors, resulting in segregated soils 
of different erain sizes. 

RATIONALE 

Limited by tenain. 

Medium effectiveness when perfo1med by 
expe1ienced personnel; low when perf01med by 
inexpe1ienced personnel. Affected by 
tenain/environment. 

Time consmning with below average accuracy. 
Required refreshing ofbaseline/sta1ting point 
significantly reduces productivity. Difficult to 
operate. 

Not ve1y efficient in open areas due to 
substantial calibration time. Reasonably 
effective in wooded areas, achieving an 
accuracy of 15-30 cm. Difficult to set up, 
minimal technical suooo1t, affected by te1Tain. 
Effective in wooded areas. Time consmning 
to setup. Not mggedized for field use. 

Most effective and economical in areas 
saturated with anomalies. 
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9.2.4 Development and Screening of Alternatives 
9.2.4.1 Development of Alternatives 
a. The FS presents three GRAs (Section 9.2.2) for assessment, based on the nature, extent, 
and analysis of potential MEC occurrence, intended future land uses, and ultimately, risk-
reduction goals.  In this section, each alternative is discussed in detail and evaluated with respect 
to the requisite evaluation criteria.  Alternatives to address potential MEC occurrence may be 
categorized as either non-removal or removal alternatives.  Non-removal alternatives include No 
Action and LUCs, while removal alternatives include removal of MEC from an aquatic 
environment.  Table 9-3 presents a comparison of alternatives generally considered to mitigate 
risk at a MEC site; these alternatives are not specific to the Former Avon Park Army Airfield 
MRS.  A summary of the screening, including initial screening, of individual alternatives is 
presented in Table 9-4. 
b. Per Engineer Regulation (ER) 200-3-1, evaluation of alternatives should consider, at a 
minimum, the following: 

1.		 A no-action alternative. 
2.		 An alternative that reduces or eliminates the toxicity, mobility, or volume (TMV) 

of waste. 
3.		 An alternative that considers LUCs. 
4.		 Unrestricted Use. 
5.		 Consideration of innovative technologies. 
6.		 Consideration of monitored natural attenuation (MNA). 
7.		 Alternatives that provide various levels of protection from explosives safety 

hazards for projects involving munitions and explosives of concern MEC. 
8.		 Consideration of Presumptive Remedies. 

June 2018 Contract No.: W912DY-10-D-0028
	
Revision 0 Page 9-8 Task Order No.: 0008
	



TABLE9-3 General Comparative Analysis of Remedial Alternatives 

Desc1iption of 
Effectiveness 

Remedial Alternative Achieve Remedial Alternative Protectiveness Obiectives 
x - Public health x - No residual effect No action would be and community 

Alternative 1 taken to reduce NI A - Workers dming concerns 

No Action potential MEC tisks to implementation x - Maintains control until 
long-te1m solution is a potential receptor. x - Environment implemented x - ARAR Comvly 

Physical or legal ../ - Public health and controls that limit or community x - No residual effect 
Alternative 2 prohibit access to an ../ - Workers dming 

concerns 
Land Use Controls MRS, warn people of implementation 

../ - Maintains control m1til 
(LUCs)/Education the potential dangers, ../ - Environment long-te1m solution is 

or impose a use implemented ../ - ARAR Comply restliction. 

Alternative 3 ../ - Public health 
and community 

:::::: - No residual effect 
MEC Removal in Removal of MEC ../ - Workers during concerns 
Creek to Support from the Arbuckle ../ - Maintains conn·ol until 

implementation 
Unlimited Use Creek sediments. long-tenn solution is 

:::::: - Environment 
../ - ARAR Comply implemented 

NOTE: Table is a general comparison of alternatives and is not specific to Former Avon Park Army Airfield MRS. 
X - Does not meet objectives 

Technical Feasibility 

NI A - Construction considerations 
NI A - Demonstrated perfonnance 
NI A - Adaptable to environmental conditions 
NI A - Contributes to remedial pe1fo1mance 
NI A - Can be implemented in one year 

../ - Construction/implementation 
considerations 

../ - Demonstrated pe1fo1mance 

../ - Adaptable to environmental conditions 
:::::: - Contributes to remedial perfo1mance 
../ - Can be implemented in one year 

../ - Consnuction/implementation 
considerations 

../ - Demonstrated pe1fonnance 

../ - Adaptable to environmental conditions 

../ - Contributes to remedial perf 01mance 

../ - Can be imvlemented in one year 

:::::: - May or may not meet objectives. Alternatives 3 and 5 would result in potential disturbance to sensitive ecological habitat, padicularly in KPPSP . 
../ - Meets objectives 
NI A - Not applicable 
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Implementability 
Administrative 

Feasibility 

NIA - Permits required 
NIA - Easements/Rights-

of-Enny required 
NIA - Ability to impose 

LU Cs 

NIA - Permits required 
../ - Easements/Rights-

of-Entry required 
:::::: - Ability to impose 

LU Cs 

NIA - Permits required 
../ - Easements/Rights-

of-Enny required 
- Ability to impose 
LU Cs 

Availability 
Cost 

NI A - Equipment 
NI A - Personnel and services 
NI A - Off-site disposal capacity $0 
NI A - Post removal site conn·ol 

../ - Equipment 

../ - Personnel and services 
NI A - Off-site disposal capacity 
../ - Post removal site conn·ol $ 

../ - Equipment 

../ - Personnel and services 

../ - Off-site disposal capacity $$ 

../ - Post removal site conn'Ol 
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TABLE9-4 SUMMARY OF SCREENING OF REMEDIAL ALTERNATIVES 

Remedial Alter native 
Alternative 1 

No Action 
No action would be taken to 

reduce potential MEC risks to 
a potential receptor. 

Alternative 2 

Land Use Controls 
(LUCs)/Education 

Physical or legal controls that 
limit or prohibit access to an 

MRS, warn people of the 
potential dangers, or impose a 

use restriction. 

June 2018 
Revision 0 

Short-term 
Effectiveness 

No action 
would be taken 
to reduce 
potential MEC 
risks to a 
potential 
receptor. 

Individuals 
familiar with 
forn1erly used 
milita1y sites, 
munitions 
types, and 
safety would 
be involved 
with the 
development 
of MEC 
awareness and 
safety 
materials. 

Long-term 
Effectiveness 

No action would be 
taken to reduce 
potential MEC risks 
to a potential 
receptor. 

Since MEC is not 
removed from the 
MRS, the long-tenn 
eff ectiveness/pe1man 
ence is questionable. 
Distribution of MEC 
awareness and safety 
material would need 
to occur continually 
to ensure availability 
to residents, 
recreational users, 
workers, and 
constrnction 
personnel. 
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Effectiveness 

Implementability Cost 

No action would be taken to reduce 
potential MEC risks to a potential 

No cost associated with 
this alternative. 

receptor. 

• Controls such as 
production/distribution of MEC Minimal cost for such 
awareness and safety material are controls as 
technically feasible. development and 

• Materials and personnel are readily distribution of 
available for implementation. brochures, and 

• Implementation of LU Cs can occur implementation of an 
within three to six months. educational awareness 
Distribution of materials should be program. 
ongomg. 

Contract No.: W912DY-10-D-0028 
Task Order No.: 0008 



Final Remedial Investigation/Feasibility Study Repol'tfor the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Feasibility Study 

TABLE9-4 SUMMARY OF SCREENING OF REMEDIAL ALTERNATIVES CONTINUED) 

Remedial Alternatives 
Alternative 3 

MEC Removal from Creek 
to Suppor t Unlimited Use 

Removal of MEC from 
Arbuckle Creek sediments. 

June 2018 
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Long-Term 
Effectiveness 
This 
alternative is 
extremely 
effective as a 
long-tenn 
remedy. 

Short-Term 
Effectiveness 

• The removal of 
MEC/DMMis 
extremely effective in 
mitigating immediate 
risk in Arbuckle 
Creek. 

• UXO-qualified 
personnel are 
exposed to potential 
MEC, but follow 
stringent protocol to 
ensm e their safety 
and the safety of 
sunounding 
population. 
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• 

• 

• 

• 

• 
• 

Effectiveness 

lmplementabilitv Cost 
Removal of MEC from Arbuckle Creek is More costly 
technically feasible. than 
Depending upon conditions, DGM of the creek Alternatives 

may be perfonned to identify specific subsmface 1and2. 
items most likely to be potential MEC. These 
items would be mechanically excavated from 
creek sediments by UXO-qualified personnel. 
Another methodology is for UXO-qualified 
personnel to manually excavate all subsmface 
metallic items within a given area, as identified 
by an analog sensor emitting an audible signal. 
All excavated items are inspected for explosive 
hazards and disposed of accordingly. 
ROEs would be required . 
Can be implemented within fom to eight months, 
and is dependent upon areal extent to be cleared, 
vegetation, ten ain/topography, and nun1ber of 
MEC/MD items. 
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9.2.4.2 Screening of Individual Alternatives 

Introduction 
a. Potentially effective technologies for detection, removal and disposal of MEC were 
screened for implementability.  Information on the capabilities of existing technologies was 
balanced against site-specific conditions to eliminate technologies that are not suitable for the 
MRSs.  This section provides an analysis of risk-reduction alternatives for areas potentially 
containing MEC. Each criterion is divided into specific factors for a complete analysis of the 
alternatives, as discussed in the following paragraphs.  During the initial screening, munitions 
response-action alternatives are evaluated in terms of their effectiveness, implementability, and 
cost. 

Effectiveness 

	 Long-Term Effectiveness - This evaluation criterion addresses the effectiveness of an 
alternative in terms of the risk remaining at the site after the response objectives have 
been met. 

	 Short-Term Effectiveness - This evaluation criterion examines the effectiveness of 
alternatives in protecting human health and the environment during the construction and 
implementation of a remedy until response objectives have been met. 

Implementability 

a. This criterion refers to the technical and administrative feasibility of implementing the 
alternative and the availability of goods and services required for implementation.  Stakeholder 
acceptance must be considered during the implementation analysis. 

	 Technical Feasibility - The ability to execute the alternative, the reliability or ability of a 
technology to meet specified performance goals, the ability to undertake possible future 
risk-reduction actions and the ability to monitor the effectiveness of the alternative should 
be considered relative to the practicality of completing the alternative considering 
physical constraints and the previous use of established technologies. 

	 Administrative Feasibility - This factor evaluates the activities required to coordinate 
with multiple offices and agencies (e.g., obtaining permits, right-of-way or alignment 
agreements, compliance with statutory limits) and property owners. 

	 Availability of Services and Materials - This factor evaluates the availability of 
technologies (materials and services) required to implement the alternative.  The 
availability of personnel and technology to implement the alternative, the availability of 
prospective technologies, and the availability of services and materials are considered. 

Cost 
a. The cost evaluation consists of estimated cost, investment, and benefit. 
Investment evaluates each alternative in terms of monetary investment required.  The benefit of 
an alternative considers the most effective means of risk reduction for the cost required to 
perform this action.  A complete cost estimate for the MRS is included in Appendix O. 
b. Each remedial alternative is evaluated with respect to these criteria, as described 
below.  Table 9-1 presents a comparison of GRA alternatives generally considered to mitigate 

June 2018 Contract No.: W912DY-10-D-0028
	
Revision 0 Page 9-12 Task Order No.: 0008
	



   
     

 

    
      

 
 

  
  

 
 

 

  
 

 

 

 

 
   

 

  

  
  

  

 
 

 
  

 

  

 

Final Remedial Investigation/Feasibility Study Report for the Avon Park Army Airfield 
Okeechobee and Highlands Counties, Florida 

Feasibility Study 

risk at a MEC site; these alternatives are not specific to the Former Avon Park Army Airfield 
sites. 
9.2.4.3 Alternative 1 – No Action 
9.2.4.3.1 Description of Alternative 1 – No Action 
a. This alternative is carried forward to represent the current existing condition at the 
Arbuckle Creek Fuze Disposal Area MRS.  Under CERCLA, the No Action alternative is 
required for use as a baseline measure against the other alternatives.  Under this alternative, no 
action would be taken at an MRS to reduce potential MEC risk to potential receptors. 
9.2.4.3.2 Evaluation of Alternative 1 – No Action 
a. This alternative may be considered at an MRS where there is no documented MD or 
MEC, or concerns from MC.  This alternative, if selected, would involve continued use of the 
MRS in its current condition. 

Effectiveness 
a. This alternative has neither short-term nor long-term effectiveness in protecting 
human health or the environment at sites which MEC present risks to potential receptors. 

Implementability 
a. There are no implementability concerns posed by this remedy, since no action 
would be taken. 

Cost 
a. There is no cost associated with this alternative. 
9.2.4.3.3 Alternative 1 Screening Evaluation Summary 
a. This alternative is carried forward for further analysis to provide a baseline for 
comparison (Table 9-3). 
9.2.4.4 Alternative 2 – Land Use Control/Education 
9.2.4.4.1 Description of Alternative 2 – Land Use Controls/Education 
a. Alternative 2 - Land Use Controls (LUCs)/Education:  LUCs are physical, legal, or 
administrative mechanisms that restrict the use of, or limit access to, real property to prevent or 
reduce risks to human health, safety and the environment (ER 200-3-1).  LUCs will include a 
community MEC educational awareness program, signage and safety training.  Educational 
awareness is an effective means of influencing behavior to reduce interaction with MEC. 
9.2.4.4.2 Evaluation of Alternative 2 – Land Use Controls/Education 
a. Use of this alternative alone assumes that no physical MEC remediation would take 
place.  Based on site-specific conditions, the nature and use of the MRS, and the willingness of 
the landowners to implement LUCs, this alternative will likely include distribution of MEC 
awareness material and/or MEC safety training.  The use of fencing and/or signs was considered 
and evaluated for the IA (Appendix C). 
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Effectiveness 
a. Although LUCs and education are an effective means of reducing the risk of incidents 
and exposure when encountering potential MEC, they do not remove potential MEC and any 
associated potential explosive hazards.  

Implementability 
a. Development and printing of MEC awareness materials, emplacing signage, and 
conducting MEC safety training are readily implementable.  Restrictive LUCS may not be 
considered acceptable by the various landowners. 

Cost 
a. The relative cost of cconducting training and printing MEC awareness and safety 
material, as identified in the IA, is low compared to MEC removal alternatives.  Refer to 
Appendix O for a detailed cost analysis.  
9.2.4.4.3 Alternative 2 Screening Evaluation Summary 
a. This alternative is carried forward for further analysis at the MRS (Table 9-3). 
9.2.4.5 Alternative 3 –MEC Removal in Creek to Support Unlimited Use (Arbuckle Creek) 
9.2.4.5.1 Description of Alternative 3–MEC Removal in Creek to Support Unlimited Use 
a. This alternative involves surface and subsurface removal of MEC that are present within 
the confines of the Arbuckle Creek bed to depth of 2 ft. bgs (Exhibit 4-1).  The removal area 
would be confined to a distance of 800 ft. downstream and 200 ft. upstream from the former 
bridge location.  Such a removal action is warranted at the Arbuckle Creek Fuze Disposal Area 
MRS where DMM was found during the RI.  This removal would provide sufficient levels of 
protectiveness to current and potential future human receptors under current and expected land 
uses such that the DoD could justify UU/UE for the MRS and the site would require no further 
expenditures.  Alternative 3 remediates potential MEC items within the creek bed and is 
appropriate when land use allows the for public access. 
9.2.4.5.2 Evaluation of Alternative 3 – MEC Removal in Creek to Support Unlimited Use 

Effectiveness 
a. MEC removal from sediments in Arbuckle Creek is a reliable means of reducing 
potential exposure to individuals who access Arbuckle Creek and will reduce potential direct 
contact with MEC/DMM at the MRS, if present.  The possibility of exposure during intrusive 
activities will remain; therefore, complete reduction of risk associated with MEC will not be 
fully achieved.  

Implementability 
a. Removal of MEC from the sediments of Arbuckle Creek is relatively easily implemented 
and technically feasible.  Efforts associated with implementing this alternative will vary based on 
accessibility.  MEC removal must be performed by UXO-qualified personnel.    

Cost 
a. The cost of MEC removal from Arbuckle Creek is significantly higher than the cost for 
Alternatives 1 and 2.  Refer to Appendix O for a detailed cost analysis. 
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9.2.4.5.3 Alternative 3 Screening Evaluation Summary 
a. Based on the results of the previous investigations and the RI, MEC items (DMM) in the 
form of bomb fuzes have been observed at the Arbuckle Creek Fuze Disposal Area MRS 
(Exhibit 5-1).  At this time, it is unknown whether any of the metallic anomalies observed in 
Arbuckle Creek during geophysical surveys are MEC or MD.  
b. Arbuckle Creek Fuze Disposal Area MRS is located adjacent to privately-owned lands to 
the west and the MRS is considered accessible to residents, recreational users, construction and 
SFWMD workers, and active APAFR workers.  The MRS vegetation is relatively thick in spots 
on the banks and in the creek itself, with some areas being more open.  Therefore, given that 
current land use activities are expected to continue well into the future, a potentially complete 
MEC exposure pathway exists in this MRS.  Alternative 3 will achieve risk reduction at a 
significant cost above Alternatives 1 and 2.  This Alternative is an effective response action to 
remediate potential explosive hazards in Arbuckle Creek and will allow for unlimited use at the 
site.  In summary, this alternative is carried forward for further analysis for the Arbuckle Creek 
Fuze Disposal Area MRS (Table 9-3). 

9.3 DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 

9.3.1 Introduction 
a. Three remedial alternatives were developed for the Arbuckle Creek Fuze Disposal Area 
MRS:  

1. Alternative 1 – No Action; 
2. Alternative 2 – LUCs/Education; and, 
3. Alternative 3 – MEC Removal from Arbuckle Creek to Support Unlimited Use. 

b. The purpose of the detailed analysis of remedial action alternatives is to provide the 
project decision makers the necessary information to select a response alternative for the MRS at 
the Former Avon Park Army Airfield, and develop a PP that will be acceptable to regulatory 
agencies and the public.  The potential response alternatives to manage MEC-related hazards and 
risks are analyzed against seven of the nine NCP criteria (Section 300.430).  The nine criteria 
include: 

Threshold Criteria 
1. Overall protection of human health and the environment 
2. Compliance with ARARs 

Balancing Criteria 
3. Long-term effectiveness 
4. Reduction of TMV through treatment 
5. Short-term effectiveness 
6. Implementability 
7. Cost 

Modifying Criteria 
8. State acceptance 
9. Community acceptance 
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c. State and community acceptance are considered “Modifying Factors,” and cannot be fully 
evaluated until receipt and consideration of their comments on the RI, FS, and PP.  The 
remaining seven criteria are categorized as either “Threshold Factors” or “Balancing Factors.” 
Criteria #1 and #2 are considered Threshold Factors in response to the NCP requirement that all 
project sites have protective remedies and meet ARARs.  A determination of what is protective 
at a given MRS must be made on a case-by-case basis, taking into consideration the likelihood of 
MEC and reasonably anticipated future land use and exposure pathways.  Criteria #3 through #7 
are categorized as Balancing Factors, which are weighed against each other to determine which 
remedies are cost effective and “permanent,” to the maximum extent possible.  

9.3.2 Individual Analysis of Alternatives 
9.3.2.1 Alternative 1 – No Action 

Description 
a. The No Action alternative, which presents a baseline for comparing other alternatives, 
does not implement a response or remedy.  Because no remedial activities would be 
implemented, long-term human safety risks are unaffected. 

Assessment 
a. The following discussion evaluates Alternative 1 against the first seven of the nine NCP 
criteria.  

Threshold Criteria 
a. Overall Protection of Human Health and the Environment – Not protective.  
Alternative 1 provides no reduction in potential MEC risks to receptors.  No action will be taken 
to address potential MEC hazards to provide any protectiveness for human health and the 
environment.  Existing and future pathways will be unchanged and the RAO would not be met. 

b. Compliance with ARARs or To Be Considered Requirements - Alternative 1 does not 
comply with ARARs as no action would be taken.    

Balancing Criteria 
a. Long-term Effectiveness and Permanence - This alternative includes no controls for 
exposure and no long-term management measures.  All current and potential future risks will 
remain under this alternative.  

b. Reduction of TMV through Treatment - This alternative provides no reduction in 
TMV of MEC.  

c. Short-Term Effectiveness - This alternative includes no controls to limit potential 
exposure to current receptors.  There will be no additional risks posed to current receptors as a 
result of this alternative being implemented since no action is taken.  

d. Technical and Administrative Implementability - There are no implementability 
concerns posed by this remedy since no action will be taken.  
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e. Cost - The present worth cost and capital cost of Alternative 1 are estimated to both be 
$0, since there will be no action.  

Summary 
a. Alternative 1 does not reduce current and potential future exposure hazard.  There will be 
no additional protection to human health as Alternative 1 does not implement a remedy to 
prevent potential future MEC exposure.  In addition, there is no reduction of TMV of MEC.  
Uncertainty exists about the long-term effectiveness of this approach for risk management.  No 
costs are associated with this alternative. 
9.3.2.2 Alternative 2 – LUCs/Education 

Description 
a. This Alternative is comprised of an educational awareness program, installation of 
signage (if the landowner allows), and performance of five-year reviews.  An educational 
awareness program would educate the public and land users about the potential hazards (i.e., 
MEC) associated with the MRS and the appropriate response if MEC is encountered.  MEC 
recognition and safety training involves educating landowners and workers conducting intrusive 
and non-intrusive activities on the MRS.  Training may include such topics as recognition and 
avoidance of MEC, precautions to take if a suspected MEC item is encountered, and the proper 
procedures for contacting authorities if a suspected MEC item is found.  Additionally, signage 
would be used to warn the public of potential dangers related to MEC remaining from past DoD 
use of the MRS.  
b. Five-year reviews would be required for Alternative 2 to monitor and review the 
effectiveness of this alternative. 

Assessment 
Threshold Criteria 
a. Overall Protection of Human Health and the Environment - Under Alternative 2, 
protection of human health and the environment is successfully achieved through education and 
behavior modification.  Risk would not be managed by source removal but through measures 
implemented to modify behavior.  An appropriate response to encountering potential MEC (e.g., 
recognize, retreat, report) can be an effective means for managing risk.  Educational awareness 
may address the appropriate response to finding MEC; however, Alternative 2 cannot be 
expected to completely control the behavior of all individuals who may become potential 
receptors.  There is also residual, long-term risk associated with the possibility that an individual 
may encounter MEC who has not been exposed to the educational awareness program.  Five-
year reviews will provide monitoring, which will ensure that the educational awareness program 
is reaching land users. 

b. Compliance with ARARs or To Be Considered Requirements - Alternative 2 would 
comply with ARARs shown on Table 3-6.  
Balancing Criteria 
a. Long-term Effectiveness and Permanence - Controls for exposure will include long-
term management measures such as reassessment of the effectiveness of the remedy during five-
year reviews.  
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b. Reduction of TMV through Treatment - This alternative provides no reduction in 
TMV of potential MEC.  

c. Short-Term Effectiveness - There will be no additional risks posed to the land users or 
site workers during implementation of this alternative.  

d. Technical and Administrative Implementability - There are no implementability 
concerns posed by this remedy.  Materials and personnel are readily available for 
implementation.  Property ROEs will likely be required for the Arbuckle Creek Fuze Disposal 
Area MRS. Implementation of LUCs/Education can occur within three to six months.  
Distribution of educational materials should be ongoing.  

e. Cost - The estimated cost of Alternative 2 is $451,060 for the Arbuckle Creek Fuze 
Disposal Area MRS. This cost includes the preparation of educational material,  and MEC 
training material for MEC safety presentations.  The estimated cumulative cost for five-year 
reviews over a 30-year period is also included in the costs for LUCs. Appendix O contains the 
cost details.  

Summary 
a. Alternative 2 will achieve the RAO at the MRS based on findings of the RI.  Five-year 
reviews will provide monitoring to ensure educational information is being distributed 
effectively.  Alternative 2 is protective of human health and the environment and would comply 
with ARARs; therefore, Alternative 2 meets the threshold criteria.  Educational awareness may 
help modify behavior to reduce the risk of exposure and long-term effectiveness will be 
monitored through five-year reviews.  There is no source reduction of potential MEC associated 
with this alternative.  The cost associated with implementing this alternative is relatively low 
when compared to other alternatives.  
9.3.2.3 Alternative 3 – MEC Removal from Creek to Support Unlimited Use 

Description 
a. Alternative 3 includes the removal of MEC/DMM from the Arbuckle Creek bed.  
MEC/DMM removal would be completed to a depth of 2 ft. below the creek sediments for a 
distance of 200 ft. upstream and 800 ft. downstream from the former bridge.  The MEC removal 
would be conducted by trained UXO-qualified personnel.  The objective of the MEC removal is 
to identify and remove MEC/DMM from the creek sediments .  MEC removal from the creek 
includes TPP, community relations support, preparation of a Work Plan, mobilization and 
demobilization, field work (including collection of confirmation samples if consolidation shots 
are performed), MEC and MD disposal, and preparation of a Site Specific Final Report.  

Assessment 
Threshold Criteria 
a. Overall Protection of Human Health and the Environment - This alternative is 
protective of human health at the Arbuckle Creek Fuze Disposal Area MRS.  Some disruption to 
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ecologically sensitive habitat may occur through the completion of this Alternative.  However, 
engineered controls can be implemented to minimize ecological impacts.  

b. Compliance with ARARs or To Be Considered Requirements - Alternative 3 would 
comply with ARARs shown in Table 3-6.  

Balancing Criteria 
a. Long-term Effectiveness and Permanence - This alternative is extremely effective as a 
long-term remedy.  

b. Reduction of TMV through Treatment - This alternative has the greatest reduction of 
MEC/DMM volume between the three alternatives considered for the Arbuckle Creek Fuze 
Disposal Area MRS.  MEC would be removed using the most effective technology available, 
resulting in the reduction of mobility and volume. 

c. Short-Term Effectiveness – MEC/DMM removal from Arbuckle Creek is effective in 
the short-term.  There is potential for exposure of MEC to UXO workers during implementation.  
Risk to the public resulting from implementation is considered minimal.  

d. Technical and Administrative Implementability - Removal of MEC and MD from an 
aquatic environment such as the shallow Arbuckle Creek is technically feasible.  UXO-qualified 
personnel would complete the removal by excavating the Arbuckle Creek sediments to a depth of 
2 ft. using swamp excavators or sifters.  The excavation activities would occur in the area 200 ft. 
upstream to 800 ft. downstream of the former bridge.  The removed sediments would be sifted 
and inspected for the presence of MEC/DMM, followed by placement back into Arbuckle Creek.    
Suspected MEC items would be inspected for explosive hazards and disposed of accordingly.  

e. Cost - The estimated cost for MEC Removal from Creek to Support Unlimited Use is 
$1,190,650. This cost includes TPP, community relations support, preparation of a Work Plan, 
mobilization and demobilization, field work (including collection of soil samples if consolidation 
shots are performed), MEC and MD disposal, and preparation of a Site Specific Final Report.  
See Appendix O for cost details. 

Summary 
a. Alternative 3 will achieve the RAO at the Arbuckle Creek Fuze Disposal Area MRS.  
Alternative 3 would also be required to meet the ARARs. MEC and MD would be removed 
from Arbuckle Creek for a distance of 200 ft. upstream and 800 ft. downstream of the former 
bridge using the most effective technology available, resulting in the reduction of mobility and 
volume, mitigating immediate risk in remediation areas. Diversion of the creek flow is not 
anticipated to be necessary for this alternative; however, sediment and erosion controls may need 
to be considered.  
b. Alternative 3 will greatly reduce the risk associated with potential interaction with 
MEC/DMM for potential receptors.  
c. Alternative 3 would be readily implemented from a technical perspective; however, 
extensive brush removal and some deforestation, and avoidance of endangered species habitat, if 
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present, may prove time consuming.  There will also be some explosive risks posed to the field 
crews through the implementation of this alternative.  
d. The cost associated with implementing this alternative for the Arbuckle Creek Fuze 
Disposal Area MRS is the highest of all the alternatives considered. 

9.4 COMPARATIVE ANALYSIS OF ALTERNATIVES 

a. In the following analysis, the alternatives are evaluated in relation to one another for each 
of the evaluation criteria to identify the relative advantages and disadvantages of each alternative 
in terms of the threshold and balancing criteria.  Details regarding the comparative analysis are 
provided in the following sections. 

9.4.1 Overall Protection of Human Health and the Environment 
a. The protectiveness criterion was evaluated in terms of possible future human interaction 
with MEC/DMM.  All alternatives, except Alternative 1, provide adequate protection of human 
health and the environment at the MRS.  Alternative 2 reduces exposure risk by preventing 
receptor interaction with potential MEC/DMM at the Arbuckle Creek Fuze Disposal Area MRS. 
b. Alternative 3 would provide protection to human health and the environment from future 
potential interaction with MEC/DMM that may still be present in creek sediments at the MRS.  
The alternative would greatly decrease the risk of receptors coming into contact with 
MEC/DMM.  
c. Environmental protectiveness was assessed for the possible detrimental impact an 
alternative would have on the existing environment and ecology.  Implementation of Alternatives 
1 and 2 have little to no detrimental effect on the environment since physical disturbance is not 
required for Alternatives 1 and 2. Alternative 3 may potentially have a negative impact on the 
environment and cultural resources due to extensive vegetation removal necessary to conduct the 
response action and its inherent intrusive nature.  Engineered controls could be emplaced to limit 
the ecological disruption from this alternative. 

9.4.2 Compliance with ARARs and To Be Considered Requirements 
a. All alternatives would comply with ARARs, except for Alternative 1. 

9.4.3 Long-Term Effectiveness and Permanence 
a. The permanence criterion evaluates the degree to which an alternative permanently 
reduces or eliminates the potential for MEC exposure hazard.  Alternative 3 provides the best 
long-term effectiveness and permanence, assuming MEC or DMM is still present.  Alternative 2 
requires five-year reviews to verify that the remedy remains effective into the future. 

9.4.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
a. Alternatives 1 and 2 offer no reduction of TMV; they provide no reduction of the MEC 
source.  However, implementation of Alternative 2 is anticipated to reduce the impact of 
potential exposure to MEC/DMM through education.  Alternative 3 would provide a reduction 
of risk to MEC by removing the MEC source hazard, if present. 

9.4.5 Short -term Effectiveness 
a. Alternative 3 presents risk in the short-term effectiveness to workers conducting the 
removal; however, UXO-qualified individuals with appropriate training would perform the 
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removal activities. Alternative 3 is not expected to cause increased risks to the community 
during implementation. Alternatives 1 and 2 present no short-term or adverse impacts on 
workers and land users. 

9.4.6 Implementability 
a. Alternatives 1 and 2 are the easiest to implement.  Alternative 1 is both technically and 
administratively feasible as no action would be taken, and no services or materials are necessary 
for implementation.  Alternative 2 is also both technically and administratively feasible.  
Alternative 3 is technically and administratively feasible but requires specialized personnel and 
equipment to implement, and require the development of detailed work plans. 

9.4.7 Cost 
a. The cost criterion evaluates the cost to implement the alternative, and includes direct, 
indirect, and long-term operation and maintenance costs.  Direct costs are those costs associated 
with the implementation of the alternative; indirect costs are those associated with 
administration, oversight, and contingencies.  The actual costs will depend on true labor rates, 
actual site conditions, final project scope, and other variable factors.  The EPA specifies that FS-
level costs should be calculated to within +50 percent to -30 percent of actual costs.  
b. Alternative 1, which requires no action, has no incurred cost.  Alternative 2 requires 
relatively low costs in comparison to Alternative 3.  MRS Alternative 3 is more costly than 
Alternatives 1 and 2.  Cost detail for individual elements of Alternatives 2 and 3 are included in 
Appendix O. 

9.4.8 State Acceptance 
a. State acceptance cannot be evaluated and assessed until comments on the FS and PP are 
received; however, it is expected at this time that Alternative 1 would not be acceptable to the 
State.  Modifying criteria (i.e., state and community acceptance) will be considered in remedy 
selection. 

9.4.9 Community Acceptance 
a. Community acceptance cannot be evaluated and assessed until comments on the FS and 
PP are received.  Community acceptance will be considered in remedy selection. 

9.4.10 Summary of Comparative Analysis 
a. The alternatives were evaluated in terms of seven criteria for the MRS (Table 9-5).  Table 
9-6 provides a comparative analysis of the alternatives for the MRS. 
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TABLE9-5 ASSESSMENT OF REMEDIAL ALTERNATIVES -ARBUCKLE CREEK FuZE DISPOSAL AREA MRS 

Remedial Alternative 

Alternative 1 

No Action 
No action taken to reduce 

potential MEC/DMM 
risks to potential 

receptors. 

Alternative 2 

Land Use Controls 
(LUCs)/Education 

Physical or legal conti·ols 
that warn people of the 
potential dangers, or 

impose a use restriction. 

Alternative 3 

MEC/DMM Removal 
from Creek to 

Support Unlimited 
Use 

Removal of MEC/DMM 
in Arbuckle Creek bed 
and on banks of creek. 

June 2018 
Revision 0 

Threshold CI'iteria 

Overall Prntection of 
Human Health and the 

Compliance 

Environment withARARs 

Not protective. No action 
Will not would be taken to reduce 

comply witl1 
potential MEC/DMM risks 

ARARs 
to a potential receptor. 

Protective although no 
action would be taken to 
reduce potential MEC/DMM 
in an MRS. 
Relies on behavior Will comply 
modification of individuals withARARs 
when accessing MRS as to 
appropriate actions (do not 
handle item and contact 
appropriate autllotities). 

Protective. Removal of 
MEC/DMM from the creek 
is protective for all MRS use 
activities. May have some, Will comply 
but conti·ollable, impacts on withARARs 
environmental habitat. 

EPA's CERCLA Nine Evaluation C1iteria 
Balancing C1iteria 

Reduction of Toxicity, 
Short-Term Long-I t'l'm Effectiveness 

Mobility, or Volume 
Effectiveness & Permanence Through Treatment 

No action would be No action would be taken 
taken to reduce No action would be taken 
potential MEC/DMM 

to reduce potential 
to reduce mobility or 

risks to a potential 
MEC/DMM 1isks to a 

volume of MEC/DMM. 
receptor. potential receptor. 

Since MEC is not removed, 
the long-tenn effectiveness/ 
permanence is not 

Implementation of 
provided. Distribution of No reduction in volume as 

LUCs effective in 
MEC awareness/safety 

no MEC removal would 
sho1t-te1m. material needed continually take place. 

to ensure availability to 
residents, landowners, 
recreational users and 
constiuction personnel. 

Extl"emely effective 
The long-term All MEC/DMM in 

in mitigating 
effectiveness/ pennanence Arbuckle Creek a to a deptll 

immediate risk. 
of MEC removal is of2 ft. would be removed, 
dependent upon tlle resulting in tlle reduction of 

UXO personnel are presence of additional mobility and volume. exposed to MEC, but 
subsurface MEC not follow stiingent recovered with 

protocol to ensure 
implementation of the their safety and tlle 

safety of smrnlmding 
alternative and potential for 

population. 
those items to migrate to 
the surface via erosion. 
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Modifying C1ite1ia 

Implementability Cost 
State Community 

Acceptance Acceptance 

Not administratively feasible, 
$0 NO NO otherwise easy to implement. 

Production/distiibution ofMEC 
awareness and safety material and 
placing of infonnational signs are 
technically feasible. 
Materials and personnel are readily 

$451,060 TBD TBD available for implementation. 
Property ROEs likely not required. 
Implementation can occur witllin 
three to six months. Disti·ibution of 
materials should be ongoing. 

Technically feasible. Moderate 
technical effort required for 
implementation. 
UXO personnel would excavate, sift 
& inspect creek sediments for the $1 ,190,650 TBD TBD 
presence ofMEC/DMM. Suspected 
MEC items are inspected for 
explosive hazards and disposed of 
accordingly. 
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TABLE 9-6 COMPARATIVE A NALYSIS OF REMEDIAL ALTERNATIVE S -ARBUCKLE CREEK FuzE DISPOSAL AREA MRS 

EPA's Nine CERCLA Alternative 1 

Evaluation C1itel'ia 
No Action (Baseline 

Condition) 

'T:l Overall Protection of Human - ~ 0 0 · -.c s.. Health and the Environment 
"' Q,l 

~ ·E 
.c u 
F-- Compliance with ARARs 0 

~ Short-T eim Effectiveness 0 
'£: 
Q,l - Long-Tem1 Effectiveness 0 ·c: 
u 
e.o Reduction of Toxicity, Mobility, c 0 '<:i or Volume Through Treatment c 
~ 
-; 
= Implementability 0 

Cost \L.J NIA 
e.o:::-

State Acceptance No c ~ ·- ~ >-·-... s.. 
· - Q,l 

'T:l - Community Acceptance No 0 · -:; u 
Notes: 
ARARs Applicable or Relevant and Appropriate Requirements 
CERCLA Comprehensive Envicownental Response, Compensation, and Liability Act 
MEC munitions and explosives of concern 
NIA Not Applicable 
TBD To Be Determined 
e Alternative meets the specified comparative analysis criteria. 
0 Alternative does not meet criterion. 
$ Low or minimal costs to implement relative to other alternatives evaluated 
$$ Moderate costs to implement relative to other alternatives evaluated 
$$$ High costs to implement relative to other alternatives evaluated 
(1) Modifying criteria (state and community acceptance) will be factored in at a later point 
(2) Based on overall cost (not cost-pee-acre) 

e. 
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Remedial Alternative 

Alternative 2 

Land Use Controls 
(LUCs)/Education 

• 
• 
• 
• 
0 

• 
$ 

TBD 

TBD 

Alternative 3 

MEC Removal from Creek to Suppo11 
Unlimited Use 

• 
• 
• 
• 
• 
• 
$$ 

TBD 

TBD 
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