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1.0 STUDY AREA 54, BACKGROUND SAMPL8 LOCATIONS oRso AND oRso‘16 

This report contains information gathered as a result of site screening 
activities conducted at Study Area (SA) 54. SA 54 is comprised of two surface 
soil sampling locations from the Background Sampling Report at the Naval Training 
Center (NTC) inorlando, Orange County, Florida (ABB Environmental Services, Inc. 
[ABB-ES], 1995), at which polynuclear aromatic hydrocarbons (PAHs) were detected 
at concentrations exceeding screening criteria (Figure 1). Site screening 
investigations were completed in October and November 1997. Proposed field 
activities were presented in a letter workplan dated March 13, 1997, to 'Wayne 
Hansel, the Base Realignment and Closure Environmental Coordinator for NTC, 
Orlando (ABB-ES, 1997). 

1.1 SA 54. BACKGROUND AND CONDITIONS. Harding Lawson Associates (HLA) conducted 
a field investigation at SA 54 to evaluate the nature and extent of PAHs in the 
surface soil at concentrations in excess of screening criteria at two background 
soil sampling locations (OKSOO9 and ORS016) at the McCoy Annex. These locations, 
originally sampled in October 1994, were resampled in December 1996 to verify the 
initial results. The two sample locations have collectively been designated SA 
54 and are approximately 1,100 feet apart (Figure 2). The samples were located 
near the Family Camp in the southwest portion of McCoy Annex (Figure 2). The 
Family Camp was once a small airstrip called the Pinecastle Aero Club. Therle was 
an aircraft hangar and several other buildings associated with this club. The 
airstrip was operated in the 1950s. Based on analysis of aerial photographs and 
a literature search, the sample locations were sited in undisturbed areas. 
However, there were detections inboth surface soil samples of PAHs at concentra- 
tions exceeding residential and industrial screening criteria. 

The original background soil sampling point ORS009 was collected during the 
installation of monitoring well OLD-OR-09. The well is located along the western 
property line of the Annex and just south of the Army Reserve Center. A dirt 
road parallels the property line and is located just east of the monitoring well. 
A narrow drainage ditch extends along the east side of the road. It should be 
noted that much of the western portion of SA 54 north and east of well OLD-OR-09 
has recently undergone significant development by the U.S. Army, including tree 
removal, regrading, stormwater control, and the construction of two buildings 
with an asphalt parking lot to the east. HLA estimates that the project 
encompasses approximately four acres. 

The original background soil sampling point ORS016 is located in a pine g,rove 
just northwest of the eastern boundary of SA 26 (Family Camp). 

1.2 SA 54, INVESTIGATION SUMMARY. The investigation consisted of the collection 
of surface soil and subsurface soil samples from between 21 and 24 locations in 
the vicinity of each of the background soil samples described in Section 1.1, 
above. Individual samples were collected at gridded locations varying from less 
than 25 to more than 100 feet of the original sample location, and they were 
analyzed semiquantitatively with immunoassay (IA) test kits to determine the 
concentration of total PAHs present. In addition, from five to nine surface and 
subsurface soil samples were collected from each of the background surface soil 
locations. These samples were submitted to an approved off-site analytical 
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laboratory for analysis of PARS by U.S. Environmental Protection Agency (USEPA) 
Method Modified 8270 (gas chromatograph/mass spectroscopy by selective ion 
monitoring) to confirm the results of the IA testing. 

For the purposes of this evaluation, a total PAH concentration of 1,000 parts per 
billion (ppb) (1 part per million) would represent the threshold value between 
"clean" and "dirty" sample locations. This value was selectedbecause other site 
screening results indicated that the PAH compound with the lowest residential 
soil cleanup target level (SCTL) and risk-based concentration (RBC), i.e., 
benzo(a)pyrene at 100 and 88 ppb, respectively, represented approximately 10 
percent of the total PAH concentration at a number of sites. 

IA analytical techniques are a rapid field screening tool to test for the 
presence of a family of compounds with similar chemical structure, For example, 
IA test kits also exist for benzene, toluene, ethylbenzene, and xylenes, 
polychlorinated biphenyls, and pesticides, and can be done on site with a minimum 
of preparation and training. Testing is accomplished by first performing an 
extraction of the collected sample, then mixing the extracted fluid with an 
enzyme. The enzyme reacts with the PARS present and, when the mixture is exposed 
to light, displays an optical signature that varies inversely with the total PAH 
concentration. Through comparison of the optical density of standard samples 
with known PAR concentrations to that of the test samples, a curve can be 
generated that correlates optical density to PAH concentration. 

IA analysis allows for a rapid, semiquantitative measurement of the total PAR 
concentration but cannot distinguish between various PAR compounds that may be 
present. Accordingly, a percentage of samples selected from a wide range of PAH 
concentrations shouldbe submitted to an approved laboratory for analysis of PARS 
using USEPA Method 3510/8270M, in accordance with USEPA Level IV data quality 
objectives. Laboratory results would provide confirmation of the accuracy and 
precision of the IA procedure and would quantify the various PAH compounds 
present. 

1.2.1 Backpround Sample Location ORS009 A sampling grid was established with 
monitoring well OLD-OR-09 (and surface soil sample ORS00901) in the center. 
Samples were collected from eight locations during this first phase of screening: 
four from within approximately 25 feet of well OLD-OR-09, and four within 
approximately 50 feet of the well. All of the samples were surface soil (0 to 
1 foot below land surface [bls]), and all had a total PAR concentration greater 
than 1,000 micrograms per kilogram (pg/kg). 

Because the PAH IA concentrations exceeded 1,000 pg/kg, a second phase of 
sampling was completed in which 11 samples were collected 75 feet frommonitoring 
well OLD-OR-09. From the 11 sample locations established in the second phase, 
three samples collected from the shallow interval (0 to 1 foot bls) and one from 
the deeper interval (2 to 3 feet bls) were "clean." All other samples had total 
PAH concentrations in excess of 1,000 pg/kg. 

For the third (and final) phase of screening, samples were collected 125 feet to 
the east and 175 feet to the north and south of well OLD-OR-09. The IA 
screening results indicated that the PAH concentration in all of the shallow 
samples still exceeded 1,000 pg/kg. No further sampling was completed because 
the PAH concentrations did not appear to be decreasing and the elevated PAH 
concentrations defined up to this point occupied an area of at least 5,000 square 
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feet and included both surface an~"~Gb~u-rfac~'sample results'.“' The area extends 
a distance of at least 200 hundred feet from OLD-OR-09 in both directions along 
the roadway. 

Five confirmation samples were taken and submitted to an approved laboratory for 
analysis of PAHs to confirm the IA screening results. 

A summary of the sampling program, including the IA results, is provided in 
Table 1. A map showing the location of each sampling point is provided on 
Figure 3. As stated above, much of the western portion of SA 54 north and east 
of well OLD-OR-09 has recently undergone significant development by the U.S. 
Army, including tree removal, regrading, stormwater control, and the construction 
of two buildings with an asphalt parking lot to the east. HLA estimates that the 
project encompasses approximately four acres, and includes many of the samples 
collected in this portion of the SA. 

1.2.2 Background SamnLe Location ORS016 A sampling grid was established with 
surface soil sample ORSO in the center. Samples were collected from eight 
locations during this first phase of screening: four from within approximately 
25 feet of ORS01601, and four within approximately 50 feet of the sample. Three 
of the samples collected from the east side of the grid had total PAR concentra- 
tions of 20,000 pg/kg, whereas those to the west were less than 3,000 p&/kg. 

Because some samples had PAH IA concentrations that exceeded 1,000 pg/kg, a 
second phase of sampling was completed, in which samples were collected 75 feet 
north, east, and south of sample ORS01601. Samples were collected from both the 
surface and subsurface intervals. Results indicatedthatmost of the surface and 
subsurface samples collected from the north and east sides of the grid had a 
total PAH concentration greater than 1,000 pg/kg, whereas those collected from 
the south were "clean." 

For the third (and final) phase of IA screening, surface and subsurface samples 
were collected an additional 50 feet to the east and northeast of sample 
ORS01601. The IA results failed to completely delineate the extent of PARS to 
the north and east. However, the PAR extent was defined on the west and south 
for both depth intervals. The IA results indicated that the area with elevated 
PAHs covers at least 3,000 square feet in both sampling intervals, and extends 
eastward and northward from ORS016 for a distance of at least 300 feet. The 
eastern limits are likely located on the north side of SA 26. 

Eighteen confirmation samples from nine locations were taken and submitted to an 
approved laboratory for analysis of PA& to confirm the IA screening results. 

A summary of the sampling program along with the IA results is provided in 
Table 2. A map showing the location of the confirmation sampling points is 
presented on Figure 4. 

1.3 SA 54 RESULTS. The analytical results for SA 54 of the surface and 
subsurface soil samples collected during site screening were evaluated by 
comparing the concentration of the various compounds detected to screening 
criteria, including Florida SCTLs, and USEPA Region III RBCs. 
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Table 1 

Polynuclear Aromatic Hydrocarbon Immunoassay Testing Results, 
Background Surface Sample Location ORSOOS 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 54 
Naval Training Center 

Orlando, Florida 

Sample 
Location 

PHASE I (07/02/97) 

0 to 1 Foot bls Sampling Interval 2 to 3 Feet bis Sampling interval 

Total PAH Total PAH 
Optical Density Concentration Optical Density Concentration 

ti/W 019/W’ 

61 

82 

B3 

B4 (ORS019012) 

B5 

B6 

87 (ORS020012) 

08 

PHASE II (10/22/97) 

ORSO22 

ORS023 

ORSO 

ORSO 

ORS026 

ORS027 

ORS028 

ORS029 

ORSO 

ORS031 

ORS032 

PHASE Ill (1 l/05/97) 

ORS047 

ORSO 

ORS049 

ORS050 

oRSO 

See notes at end of table. 

0.02 50,000 NA - 

0.02 50,000 NA - 
0.01 50,000 NA - 

0.01 50,000 NA - 
0.02 50,000 NA - 
0.02 50,000 NA 

- 
0.01 50,000 NA 

0.01 50,000 NA - 

_,,^. - 

0.10 17,000 0.30 3,200 - 

0.06 25,000 0.47 400 - 

0.17 10,000 0.26 5,500 - 
0.44 500 0.20 7,700 

- 

0.49 300 0.23 6,‘300 - 

0.10 17,000 0.34 1,000 - 

0.31 3,200 0.48 3,500 - 

0.45 4,300 0.09 20,000 - 

0.38 800 0.08 20,000 - 

0.05 24,000 0.16 11,000 - 

0.20 7wO 0.17 10,000 

- 

0.04 32,000 0.32 16,000 - 
0.72 1,500 0.76 1,800 - 

0.72 1,500 0.80 1,300 - 
0.19 11,000 0.74 1,600 - 

0.11 25,000 0.35 16,000 - 

- 
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Table 1 (Continued) 
Polynuclear Aromatic Hydrocarbon immunoassay Testing Results, 

Background Surface Sample Location ORSOOS 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 54 
Naval Training Center 

Orlando, Florida 

Sample Identifier 

Laboratory Confirmation Samples’ 
. 

Sampling 
Interval Comments 

I. (feet bls) 

ORS05201 

ORB05201 

oto 1 Collected during week of 1 l/20/97. 

2 to 3 Collected during week of 11/20/97. 
I 

I ORS05301 I 0 to 1 1 Collected during week of 1 l/20/97. 

ORB0530 1 2to 3 

ORSO oto 1 

ORB05401 2 to 3 

Collected during week of 1 l/20/97. 

Collected during week of 1 l/20/97. 

Collected during week of 1 l/20/97. 

ORS05501 oto 1 Collected during week of 1 l/20/97. 

ORB05501 1 to 2 Collected during week of 1 l/20/97. 
b 

ORS05601 

ORB05601 

0 to 1 

1 to 2 

Collected during week of 11/20/97. 

Collected during week of 1 l/20/97. 
~. ,.“.(.. 

’ Immunoassay testing methods based on USEPA Methods SW846 and 4035 
’ Samples submitted to laboratory for confirmation of immunoassay results. 

Notes: bls = below land surface. 
PAH = polynuclear aromatic hydrocarbon. 
pg/kg = micrograms per kilogram. 

L---b 

f-x 
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Table 2 
Polynuclear Aromatic Hydrocarbon Immunoassay Testing Results, 

Background Surface Sample Location ORSOl 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 54 i 
Naval Training Center 

Orlando, Florida 

0 to 1 Foot bls Sampling Interval 2 to 3 Feet bls Sampling Interval 

Sample 
Location 

Total PAH Total PAH 
Optical Density Concentration Optical Density Concentration 

(M/b) b&VW’ 

PHASE I (07/02/97) 

Al 0.11 20,000 NA 

A2 (ORS017012) 0.10 20,000 NA 

A3 (0RS018012) 0.10 20,000 NA 

A4 0.26 2,000 NA 

A5 0.17 3,000 NA _- 

A6 0.22 NA 

A7 0.34 l,ooO NA 

A8 0.30 1,m NA 

PHASE II (10/Z/97) 

ORS033 0.09 19,000 0.17 10,000 

ORS034 0.47 600 0.51 400 

ORS035 0.07 21,000 0.52 400 

ORS036 0.14 16,000 0.51 400 

ORSO 0.25 8,OOf3 0.21 fXOO 

ORS038 0.51 400 0.47 500 

ORS039 0.43 800 0.45 600 

ORS040 0.58 200 0.30 1,000 

ORSO 0.43 800 0.65 1WJ 

PHASE Ill (11/06/97) 

ORS042 0.48 800 0.18 12,000 

ORSO 0.20 10,000 0.17 13,000 

ORSO 0.10 15,000 0.32 16,000 

ORS046 0.08 28,000 0.36 14,000 

Laboratory Confirmation Samples2 

Sampling 
Sample Identifier Interval Comments 

(feet bls) 

ORS05701 oto 1 Collected week of 1 l/20/97. 

ORB05701 1 to 2 Collected week of 1 l/20/97. 

ORS05801 oto 1 Collected week of 11/20/97. 

See notes at end of table. 
-A 
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Table 2 (Continued) 
Polynuclear Aromatic Hydrocarbon Immunoassay Testing Results, 

Background Surface Sample Location ORSOl 

Sample Identifier 

ORB05801 

ORSO 

ORB05901 

ORSO 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 54 
Naval Training Center 

Orlando, Florida 

Laboratory Confirmation Samples’ 

Sampling 
Interval Comments 

(feet bls) 

2to 3 Collected week of 1 l/20/97. 

oto 1 Collected week of 1 l/20/97. 

1 to 2 Collected week of 1 l/20/97. 

oto 1 Collected week of 1 l/20/97. 

I 
I I 

ORB96001 I 2 to 3 1 Collected week of 1 l/20/97. 

oto 1 Collected week of 1 l/20/97. 

ORB06101 

ORSO 

1 to 2 

oto 1 

Collected week of 1 l/20/97. 

Collected week of 1 l/20/97. 

ORB06201 1 to 2 

ORSO oto 1 

ORS06301 1 to 2 

ORSO oto 1 

ORB06401 2 to 3 

OR%6501 oto 1 

Collected week of 1 l/20/97. 

Collected week of 1 l/20/97. 

Collected week of 1 l/20/97. 

Collected week of 1 l/20/97. 

Collected week of 1 l/20/97. 

Collected week of 11/20/97. 

ORB06501 1 1 to 2 Collected week of 11/20/97. 

’ Immunoassay testing methods based on USEPA Methods SW846 and 4035. 
2 Samples submitted to laboratory for confirmation of immunoassay results. 

bls = below land surface. 
PAH = polynuclear aromatic hydrocarbon. 
&kg = micrograms per kilogram. 
-- = no sample taken. 
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Analytical results are presented as Positive Detections Tables in Appendix A. 
A summary of all analytical results is presented in Appendix B. Exceedances of 
background screening or regulatory guidance concentrations (shaded on the 
positive hits tables) are displayed as total PARS normalized to benzo(a)pyrene 
in them-boxes near their respective explorations on Figures 3 and 4. The 
calculation of the normalized total PAH value is explained in the notes to 
Appendix A. 

1.3.1 Backp~round Sample Location ORSOO9 In order to delineate the extent of 
PARS above screening criteria in surface soil, surface soil samples were 
collected from eight locations (Bl through BS) within 25 to 50 feet of surface 
soil sample ORSOO901. These samples were collected on July 2, 1997, and were 
analyzed in the field for total PAH concentrations with IA test kits in the depth 
range of 0 to 1 foot bls. All samples had total PAH concentrations substantially 
greater than 1,000 pg/kg, the minimum sem.iquantitative screening level for this 
IA test kit in soil. This minimum level is nevertheless useful as a screening 
tool because there are many PAH compounds with Florida SCTLs many times higher 
than this. 

Due to the relatively high PAH concentrations determined by IA for the initial 
eight samples, the sampling grid was expanded approximately 25 feet to the north, 
east, and south (a retention pond is located west of sample location ORS009). 
Surface soil (0 to 1 foot bls) and subsurface soil (2 to 3 feetbls) samples were 
collected from 11 locations (SO22 to S032) and analyzed with IA test kits. These 
samples were collected on October 22, 1997. Most samples had total PAH 
concentrations greater than 1,000 pg/kg, the default screening value. 

Since the extent of PAH contamination in soil had not yet been defined, 
additional samples were collected on November 5, 1997. The sampling grid was 
expanded an additional 50 feet to the east, north, and south. Surface soil (0 
to 1 foot bls) and subsurface soil (2 to 3 feet bls) samples were collected from 
five locations (SO47 to SO51) and analyzed with IA test kits. All of these 
samples had total PAH concentrations greater than 1,000 pg/kg. 

On November 25, 1997, 10 confirmation samples from five locations were collected 
to verify the results of the IA survey. One sample each was collected 
approximately 100 feet beyond the existing sample grid to the north and south 
(SO52 and SO53), and three samples were collected along the eastern extent of the 
sample grid (SO54 to S056). All of the confirmation surface soil samples 
contained concentrations of between three and five PAHs that exceed Florida 
residential SCTLs. Sample ORS05301 was the most contaminated, and contained 
benzo(a)pyrene at a concentration of 22,000 pg/kg, as compared with the Florida 
residential SCTL of 100 pg/kg for that compound. The subsurface soil samples did 
not contain PAHs that exceed leaching values. 

The screening results failed to find the limits of impact to the north and south, 
but the total PAH concentrations along the east side of the grid were from 1,000 
to 2,000 /Ig/kg. The grid was not expanded further due to the size of the area 
that had been defined, and the apparent lack of a definable source area. The 
footprint of the area occupies at least 25,000 square feet and extends a distance 
of at least 200 hundred feet from OLD-OR-09 inboth directions along the roadway. 
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A summary of the sampling program, including the IA results, is provided in 
Table 1. A map showing the location of each sampling point is provided on 
Figure 3. 

1.3.2 Backpround Sample Location ORS016. In order to delineate the extent of 
PAEs above screening criteria in surface soil, surface soil samples were 
collected from eight locations (Al through A8) within 25 to 50 feet of surface 
soil sample ORS01601 (Figure 4 and Table 2). These samples were collected on 
July 2, 1997, and were analyzed in the field for total PAH concentrations with 
IA test kits in the depth range of 0 to 1 foot bls. All samples had total PAR 
concentrations greater than or equal to 1,000 pg/kg, the minimum semiquantitative 
screening level for this IA test kit in soil. This minimum level is nevertheless 
useful as a screening tool because there are many PAR compounds with Florida 
SCTLs many times higher than this. 

Samples collected from the east side of the grid had total PAH concentrations up 
to 20,000 pg/kg, whereas those to the west were generally less than 2,000 pg/kg. 
The sampling grid was expanded 25 to 50 feet in all directions. Surface soil (0 
to 1 foot bls) and subsurface soil (2 to 3 feet bls) samples were collected from 
9 locations (SO33 to S041) on October 22, 1997 and analyzed with IA test 'kits. 
Southwest of the original background sample location, surface soil samples (SO38 
through S041) generally had total PAH concentrations of less than 1,000 p,g/kg, 
whereas all other samples had total PAH concentrations of up to 21,000 pg/kg. 
Subsurface soil samples generally had total PAH concentrations of less than or 
equal to 1,000 pug/kg. 

Since the extent of PAH contamination in soil had not yet been defined, four 
additional samples (S042, S044, S045, and S046) were collected on November 05, 
1997. The sampling grid was expanded an additional 25 to 50 feet to the 
northeast and southeast. Surface soil (0 to 1 foot bls) and subsurface soil (2 
to 3 feet bls) samples were collected from four locations and analyzed with IA 
test kits. Except for the surface soil sample at 5042, these samples also all 
had total PAH concentrations of greater than 1,000 pg/kg, with one surface soil 
sample (S046) with a total PAH concentration of 28,000 pg/kg. 

The IA results indicate that most the surface and subsurface samples collected 
from the north and east sides of the sampling grid had a total PAH concentration 
of greater than 1,000 pg/kg, whereas those collected from the south and west were 
generally below this value. IA screening failed to completely delineate total 
PARS below 1,000 pg/kg to the north and east but appears to have been successful 
in screening total PAHs to the west and south for both depth intervals. IA 
results indicate that total PAHs exceeding 1,000 pg/kg are present in an area of 
at least l/3 acre in both the upper and deeper sampling intervals. The impacted 
area is irregularly shaped and extends eastward and northward from ORS016 for a 
distance of at least 125 feet. 

On November 11, 1997, confirmation surface and subsurface soil samples were 
collected from nine locations (SO57 to S065) to verify the results of the IA 
survey. Confirmation samples were located from 25 to 100 feet beyond the IA 
sample locations. Concentrations of PARS in three samples (ORSO5801, ORS05901, 
and ORS06001) exceeded Florida residential SCTLs, but in only one sample 
(ORSO5801) did concentrations of PARS exceed the Florida industrial SCTL. None 
of the subsurface soil samples exceeded the leaching value. 
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1.4 SA 54. CONCLUSIONS AND RECOMMENDATIONS. There is nothing in the historical 
record to suggest that past site- use has ~contributed to,,the release of PAH 
compounds over the broad areas of the two parcels defined during this investiga- 

K-3 

tion that comprise SA 54. It is likely that the PAHs are present due to either 
forest fires that are known to have occurred in adjacent areas during the 197Os, 
or to controlled burning that may have taken place to mitigate the potential for 
forest fires during periods of drought. 

Although there is nothing in the historical record to suggest that past site use 
has contributed to the release of PAH compounds, because the concentrations of 
PAHs exceed residential and industrial SCTLs, HLA recommends that SA 54 be 
reclassified from -//Gray to G/Red. HLA also recommends that remedial options be 
evaluated to mitigate the risks associated with exposure to surface soils, and 
that institutional controls be implemented until appropriate remedial measures 
are implemented. Additional screening and delineation of PAHs may be appropri- 
ate, depending on the intended reuse of the parcel. 

The undersigned members of the Orlando Partnering Team concur with the findings 
and recommendations.,of the preceding investigation. 

STUDY AREA 54 

/a . 
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Appendix A. 
Table A-l. Summary of Positive Detections in Soil Analytical Results, Location ORS009 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

, / I / \ L 

, / -1---v--- .. / 

TOTAL / / / PAHs NORMALIZED TO BEI;ZO(A)PYRENE 1 

@g/kg) 64621 / 95071 
1 
1 

~- -__ ------ .~~ .-. - ..-.-~ 
32693 

__ _ 
7354 19721 426 
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Appendix A. 
Table A-l. Summary of Positive Detections in Soil Analytical Results, Location ORS009 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

. .._...._.. -r ..-. 
2-Methylnaphthalene 
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Appendix A. 
Table A-l. Summary of Positive Detections in Soil Analytical Results, Location ORS009 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

1 -Methylnaphthalene 
2-Methvlnaohihalene 

11125i97 11125197 

lBenzo(klfluoranthene 

jDibenz(a,h)an*acene 1001 I 14,000[ j 780/c 1 I I I 

I Naphthalene ___--~. 
Phenanthrene 

.--. - 
____~ 

TOTAL PAHS NORMALIZED TOpg,kgj 
I I I ---- I I L 

15) / Oi 
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Appendix A. 
Notes for Summary of Positive Detections in Soil Analytical Results, Locations OR009 and OR016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 

SCTL = Florida Department of Environmental Protection, Soil Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 
Values indicated are for direct exposure residential scenario (SCTL Residential) and leachability based on groundwater criteria 

RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. 
RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 

pg/kg = micrograms per kilogram. 
n = noncarcinogenic effects. 
c = carcinogenic effects. 
ND = Not determined. 
NQ = Not quantified or parameter not included in reporting list. 
J = Reported concentration is an estimated quantity. 
PF = This laboratory qualifier indicated that the reported result is uncertain since the percent difference between the 

original and confirmation analysis is greater than 50%. 
FDEP = Florida Department of Environmental Protection. 
OSWER = Office of Solid Waste and Emergency Response. 
USEPA = U.S. Environmental Protection Agency. 
All results expressed in micrograms per kilogram @g/kg) soil dry weight. 

Bold/shaded values indicate exceedance of regulatory guidance and background. 

Blank space indicates analyte/compound was not detected at the repotting limit. 

Total PAHs Normalized to Benzo(a)pyrene - is the result of the sum of the individual PAH concentrations divided by the Florida SCTL times the SCTL 
for benzo(a)pyrene (100 pg/kg); i.e., (PAHIKCTLI + PAH2/SCTL2 + PAHYSCTW + . ..__. + PAHn/SCTLn)*lOO 
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Appendix A. 
Table A-2. Summary of Positive Detections in Soil Analytical Reslts, Location ORS016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

Identifier Residential Soil 

Sampling Date 

Sampling depth, ft bls .~____. 

Acenaphthene 

Genaphthylene 
-_ 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

t 

Benzo(b)fluoranthene ~-- 
Benzo(g,h,i)perylene 

IBenzo(k)fluoranthene 

610,000,000 n 
7,800 c 

780 c 

Fluorene 2,100.000~ 1 87,OOOl / 3,100,000/n 1 82,000,000/n / 1901J 

/lndeno(l,2,bcd)pyrene 1,500/ I 28,OOOl / 8801~ / .- 7,8 

Naphthalene . 5.5 - 
Phenanthrene 100 

Pyrene 2,200,000 570,000 2,300.OOO n 61 ,OOO,OOO n 11,000 900 4900 1300 - - 

TOTAL PAHs NORMALIZED TO BENZO(&PYRENE (pg/kg) - 
12156 1353 #REFI #REFi- 

- .-. 
4306 f205 
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Appendix A. 
Table A-2. Summary of Positive Detections in Soil Analytical Reslts, Location ORS016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

I 
-__. 
Anthracene 
rl~n-?n,o\ml+hrrrrca”c. 

(Chrysene I 

a Fluorene I Indeno(l,2,3-cd)pyrene 

IT- Naphthalene -~-__ 

87.00~~00,000 n __~~-- -__- 
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Appendix A. 
Table A-2. Summary of Positive Detections in Soil Analytical Reslts, Location ORSO16 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

I 
SCTL for SCTL 1 RBC for ’ RBC for Industrial 

Identifier Residential Soil Leachabilitv / Residential Soil Soil ORB05901 flRSflfillfl1 flRRfJGfll7l f-lRWf?il-ll ~RR*CCl~l nRso6201 

I Acenaphthylene ~~__~____ .._._ --~ 
Anthracene 

Benzo(a)anthracene 

IReF<o(g,h,i)perylene .- 

(Chrvsene I 140.000/ I 80.0001 I 88.000/c 1 780.0001c I 3101 I 

I Indeno(l.2.3~cd)pyrene 

Naphthalene 

Phenanthrene 

IPvrene I 2.200.000/ I 570.000/ 1 2.300.000/n 1 61.000.000~n 1 4801 I u- ,~~ ,~ ~. --- 250 40 14 __-. 

__-- --XT- I I ~__ 
TOTAL PAHs NORMALIZED TO BENZO(A)PYRENE @g/kg) I 1 f-- 287 - --------- ------‘-Y-I-_-- - 283 20 f4 
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Appendix A. 
Table A-2. Summary of Positive Detections in Soil Analytical Reslts, Location ORS016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando. FL 

Acenaphthene 
Acenaphthylene 

I Benzo(g,h.i)perylene ’ __ 
Benzo(k)fiuoranthene 

I- Nanhthalmw 

1 1,900,00~ 120,o - ~.- ___ 
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Appendix A. 
Table A-2. Summary of Positive Detections in Soil Analytical Reslts, Location ORS016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

I I I I 

ldentifierj Res?zi&oit / Lez&ity 1 ReEtiF.Soit / RBC f~~~dustria’ 1 ORB0650j 

Samalina de&h. ft bls . - . 
Polynuclear Aromatic Hydrocarbons, pglkg 

._..~___ 
~.. 
I-Methylnaphthalene 

___~ ~__-- ..-~-I_--_ .-____ 

2-Methytnaphthalene 
~--~__I_ 

.-___ 
Acenaphthene 2,300,OOO 4,000 - 
Acenaphthylene 1,100.000 22,000 
Anthracene 19 000,000 2,ooo.ooo __-- -- -’ ~~ 
Benzo(a)anthracene 1,400 2,900 880 c 
Benzo(a)pyrene 100 7,800 88 c --.- 
Benzo(b)fluoranthene 1,400 .g,SOO 880 c 
Benzo(g,h,i)perylene 2,306 000 13 000 000 ‘---l’_ 2.300,OOO n -.- ~~- 
Benzo(k)fluoranthene 15 000 ~___~___ --L- - 25,000 8,800 c 
Chrysene 140,000 80,000 ___. 88,000 c 
Dibenz(a,h)anthracene 100 - 14,000 80 c 
Fluoranthene 

.__--~ - 

7,800 c 
780 c 13 

7 800 c 8.8 --L-. ~__--- .- 
61,000,OOO n 

78,000 c 
780,000 c -.__-.- 

780 c 

Indeno(l,2,3-cd)pyrene - -______..-~--.-__ 

-.___ 
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Appendix A. 
Notes for Summary of Positive Detections in Soil Analytical Results, Locations OR009 and OR016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

NOTES: 
1 

SCTL = Florida Department of Environmental Protection, Soil Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 
Values indicated are for direct exposure residential scenario (SCTL Residential) and leachability based on groundwater criteria. 

RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. 
RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 

pg/kg = micrograms per kilogram. 
n = noncarcinogenic effects. 
c = carcinogenic effects. 
ND = Not determined. 
NQ = Not quantified or parameter not included in reporting list. 
J = Reported concentration is an estimated quantity. 
PF = This laboratory qualifier indicated that the reported result is uncertain since the percent difference between the 

original and confirmation analysis is greater than 50%. 
FDEP = Florida Department of Environmental Protection. 
OSWER = Office of Solid Waste and Emergency Response. 
USEPA = U.S. Environmental Protection Agency. 
AI1 results expressed in micrograms per kilogram (@kg) soil dry weight. 

Bold/shaded values indicate exceedance of regulatory guidance and background. 

Blank space indicates analyte/compound was not detected at the reporting limit. 

Total PAHs Normalized to Benzo(a)pyrene - is the result of the sum of the individual PAH concentrations divided by the Florida SCTL times the SCTL 
for benzo(a)pyrene (100 pg/kg); i.e., (PAHl/SCTLl + PAH2KCTLP + PAHYSCTLJ + ,..... + PAHn/SCTLn)*lOO 
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APPENDIX I3 

SUMMARY OF SOIL ANALYTICAL RESULTS 

Table B-l Summary of Soil Analytical Results, Locations OR009 and OR016, 
1994 Initial Sampling Activity 

Table B-2 Summary of Soil Analytical Results, Locations OR009 and OF1016, 
Polynuclear Aromatic Hydrocarbons 



TABLE B-l 
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1994 INITIAL SAMPLING ACTIVITY 



Appendix B. 
Table B-l. Summary of Soil Analytical Results, Locations OR009 and OR016 

1994 Initial Sampling Activity 

Naval Training Center, Orlando 
Orlando, FL 

Lead I- Maanesium 
0.3 B 

l--F 
___- .-- 

0.01 u 

1 ,l-Trichloroethane 
12.2-Tetrachloroethane 
l.P-Trichloroethane 

4-Methyl-jlpentanone ~-- 1 
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Table B-l. Summary of Soil Analytical Results, Locations OR009 and OR016 

1994 initial Sampling Activity 

Naval Training Center, Orlando 
Orlando, FL 



Appendix B. 
Table B-l. Summary of Soil Analytical Results, Locations OR009 and OR016 

1994 Initial Sampling Activity 

Naval Training Center, Orlando 
Orlando, FL 

4Chloroaniline 
4-Chlorophenyl-phenylether 
4-Methylphenol 
4-Nitroaniline .-___ --____-.- 
4-Nitrophenol 

Acenaphthylene .--. ~~ -- ..-... ~~~.---_--__.--~~. 
Anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene -~~-~~_~-~- 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 

bis(2-Ethylhexyl)phthalate 
Butylbenzylphthalate 
Carbazole 

- 
- 

- 
.- 

- 
- 
- 

- 
- 

Chrvsene 

Dimethylphthalate 
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Appendix B. 
Table B-l. Summary of Soil Analytical Results, Locations OR009 and OR016 

1994 Initial Sampling Activity 

Naval Training Center, Orlando 
Orlando, FL 

Identifier ) ORS00901 ~ORSO1601 
__- --e-~-*-. A-1 n. ___.--., .o-Kr-- .---~--- _ . . 

Fluorene 
Hexachlorobenzene ~.___~ -- - 
Hexachlorobutadiene 
Hexachlorocy,:;,~~:;~~--- 

5O”I” I -- I 

IAmrlnr 

IUL,“I-IL”” ” ~___ ~____.I__~ --- 

I 
oeta-BHC .--- __- .--__ 
delta-BHC 
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Appendix B. 
Table B-l. Summary of Soil Analytical Results, Locations OR009 and OR016 

1994 Initial Sampling Activity 

Naval Training Center, Orlando 
Orlando, FL 

Igamma-Chlordane I 391NJ 1 

IHeptachlor epoxide I 76/U 1 

2 
z I 2 
Dalaoon 
Dicamba 
Dinoseb 

MCPP 
Silvex (2,4,5-TP) 

Page 5 Of 5 

54.xls / initial94 

7/27/99 



TABLE B-2 
f 

SUMMARY OF SOIL ANALYTICAL RESULTS, LOCATIONS OR009 AND OR0’16, 
POLYNUCLEAR AROMATIC HYDROCARBONS 



Appendix B. 
Table B-2. Summary of Soil Analytical Results, Locations OR009 and OR016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

.--.----. - 
Polvnuclear Aromatic Hvdrocarbons. uolko __--__ 

3u - ~-_I_- --. 
4 ~. --. --- :- _I 14 -.- __~ ~- __--~~ 

12 ----~ -~..~ 
180 

=-- Benzo(a)anthracene 
Benzo(a)pyrene -.. 
Benzo(b)fluoranthene 
Benzolahi1oervlene __-____---.--- 
Benzo(k)fluoranthene .___.-- 

.-~--.. 
-.__I_ 
-___ __----- 

Naphthalene ___-----. - 1-T-.‘- --.- -~- __ .-_ 
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Appendix B. 
Table B-2. Summary of Soil Analytical Results, Locations OR009 and OR016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

SamplelDi ORB05An’ I nRRn%nl / ORB05fjOl / ORB05701 

Polynuclear Aromatic Hydrocarbons, p 
I-M&hvlnanhthalene --- ~-- 
2-Methylnaphthalene _____ - I Acenaphthene .~~__~ 
Acenaphthylene ___~I_.- _. .__ 
AnthrarPne 

t 

““,,~“\~‘I~,~~.,.-..- --- 
i%%&$%%nthene 
-a 

(Chrysene 
(Dibenz(a,h)anthracene _~.~~.-i_~9~1---26/pFI~_c_ 

i I 
__- 
Fluoranthene --- 

: Fluorene 
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Appendix B. 
Table B-2. Summary of Soil Analytical Results, Locations OR009 and OR016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

%Nl’lpk~~i 0Ri306101 I 0RBf1~7Ol I ~RRnG?ni 1 f-lRRflRAnl I ORBOfj501 j ORS,-,s7n, / nRSnqRn1 I nRQlf=.Anl I ..-- 
Samnlinn natr 

iPolvnuclear Aromatic Hvdroc; 

IP-Methvlnaohthalene 

I:-- . ‘. - Benzo(b)fluoranthene - ~--.~ 

liiGGpmy~r-- ~ .___ 
Anthracene --- 
Benzo(a)anthracene 
Benzo(a)ovrene 

IBenzo(k)fluoranthene I 191 I 1.81 -j---1.9 
Chrysene .___-.. ___-- 
Dibenz(a,h)anthracene _____- 
Fluoranthene 
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Appendix 8. 
Table B-2. Summary of Soil Analytical Results, Locations OR009 and OR016 

Polynuclear Aromatic Hydrocarbons 

Naval Training Center, Orlando 
Orlando, FL 

I ---rl-lnl 0~~06101 --__~-- 
1 l/Z 

IPolynuclear Aromatic Hydrocarbons, pj 
-___ i , .-7’ / I IIL”I;I , , 

-. 
II-Methylnaphthalene 

I 
-.___ Acenaphthyiene---~----~.-- 
Anthracene -.~..__-- 
Benzo(a)anthracene 

I Benzo(a)pyrene __-__- 
Benzo(b)fluoranthene 

lpewlene 
Benzo(k)fluoranthene 



Appendix B. 
Notes for Summary of Analytical Results Tables 

Study Area 54 

Naval Training Center, Orlando 
Orlando Florida 

1 
-___ - - 

I “. -... . ., 1 - 
NA = identified parameter not analyzed. __. 
Sample ID = Sample Identifier / 

Lab ID = Laboratory identifier 
p-7 

I 

Units: 
---F/_ 

/ 

mg/kg milligram per kilogram 1 

us/kg microgram per kilogram 1 
/ 
1 

/The following standard analytical data qualifiers have the following definitions: ---+- 

U The analyte/compound was analyzed for but was not detected above the reported sample quantitation limit I 

The number preceding the U qualifier is the reported sample quantitation limit. I 

J ‘The analyte/compound was positively identified and the associated numerical value is an estimated concentratior- 

---I of the analytelcompound in the sample. LLL 
B Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 

PF = This laboratory qualifier indicated that the reported result is uncertain since the percent difference between the 
original and confirmation analysis is greater than 50%. 
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