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May9, 1996 

Baker Environmental, Inc. 

..p Geophex, Ltd. 
605 Mercury Street 

Raleigh, North Carolina 27603-2343 
(919) 839-8515 

Mr. Thomas C. Fuller, P.G. (412) 269-6000; FAX (412) 269-2002 
Airport Office Park - Building 3 
420 Rouser Road 
Coraopolis, PA 15108 

Ref: Geophysical Surveys in .Support of a Subsurface Investigation at Tow Way Fuel Farm, 
Roosevelt Roads Naval Station, Puerto Rico. 

Dear Mr Fuller: 

Attached are 1) a summary statement of the geophysical survey activities conducted between 
March 25 and April 3, 1996 at the subject site and 2) analysis of the collected data. 

Ms. Lynn Sutton, Mssrs. Ed Rostosky, James Dukes and George Fields conducted ground
probing radar (GPR) and electromagnetic (EM) terrain conductivity surveys at the Tow Way Fuel 
Farm (Solid Waste Management Unit [SWMU] -8) and SWMU -9, areas A, B, and C (Figures 1, 
2, 3, and 4). The geophysical survey was conducted to identify former fuel disposal sludge pits 
resulting from the cleaning of individual fuel tanks. The fuel sludge disposal areas were 
reportedly near their underground storage tank sources. 

Geophex personnel conducted a GPR survey over the two SWMUs. The original delivery order 
requested GPR profiling to a maximum of 150 feet from the edges of the fuel tanks. Dense 
vegetative growth adjacent to the maintained fuel storage facilities prohibited the extensive 
aquisition ofGPR data. We collected GPR profile data within the mowed areas of the SWMUs 
and along some transects cut into the vegetation by Baker personnel. We collected GPR data via 
two different systems: 1) GSSI SIR-2 digital system using a 500 MHz monostatic (transmitter and 
receiver housed together) antenna, and 2) Sensors & Software's pulseEKKO N digital system 
using a 1 00 MHz bistatic (transmitter and receiver separate) antenna. 

The GSSI SIR-2 system collects a continuous reflection profile of the subsurface. The 500 MHz 
antenna can resolve sufficiently large targets or geologic discontinuities, depending on subsurface 
conductivity, to a typical depth of8-10 feet. We collected profile data using the SIR-2 system in 
reconnaissance mode to determine the average depth of penetration of the radar signal. The radar 
pulse was severely attenuated by the surface and subsurface materials (a mixture of volcanic and 
alluvial silts and clays). This attenuation resulted in poor penetration of the radar sigilal. Often 
we were unable to penetrate deeper than 30 inches. Figure 5 shows a typical radar profile record. 

Los Alamos, NM 
(505) 661-6140 

Oak Ridge. TN 
(615) 483-5008 

Macon, GA 
(912) 929-2827 

Jacksonville. NC 
(91 0) 353-9702 

Bowie. MD 
(301) 577-6739 

Boston, MA 
(508) 393-4600 



We collected 54 GPR profile lines (6,660 linear feet) using our SIR-2 digital monostatic GPR 
system. 

The Sensors & Software pulseEKKO IV system also collects a continuous reflection profile of the 
subsurface. The bistatic nature of the transmitter and receiver increases the reflectivity of planar 
targets that are typically visible in the geologic environment. We Collected profile data using the 
pulseEKKO system and a 100 MHz antenna. We collected a velocity profile west of Trunk 1088 
and calculated an average velocity for the subsurface material of 0.40 ftlnsec. The depth of 
penetration increased two fold from the GSSI system; however, the resolving power of near 
surface targets decreased. We collected GPR profile data over two known pipe locations. Pipe 1 
is 8 inches in diameter and 3.75 feet below ground surface (bgs), pipe 2 is 12 inches in diameter 
and 5.5 feet bgs. Figure 6 shows the GPR record traces with interpreted section and known pipe 
locations. Neither pipe is discernable in the GPR record. We collected 30 GPR profile lines 
( 1 , 7 50 linear feet) using our pulseEKKO IV digital bistatic GPR system. 

Figures 7 through 11 show the collected GPR profile line locations for both radar systems at the 
individual areas. Information supplied to Geophex personnel indicated the top ofthe disposal pits 
were within four feet of the surface. Because we were unable to identifY the locations of two 
pipes at a known depth and horizontal location we systematically profiled the remaining :sites at a 
greater distance between GPR profiles. This reconnaissance type survey characterized the depth 
of GPR penetration over a broad area. 

Due to the lack of resolvable GPR profile data, we utilized our multi-frequency EM induction 
sensor, the GEM-2, at 1,530 Hz and 7,290 Hz. We collected EM profile data within the mowed 
areas of the SWMUs and along transects cut into the vegetation by Baker personnel. Figures 7 
through 11 also show the EM data collection locations. Figures 12 through 31 show the color 
contoured EM data. All anomalous features in the contour maps were correlated in the field to a 
surficial feature or known location of underground piping or conduit. We collected EM and GPR 
profile data at SWMU-9c (Areas 3A & B) (Figures 32 through 34) due to space constraints and 
abundance of cultural features. The high frequency EM anomalies were correlated to known 
surface features. The conductivity data for SWMU-9c (Site 3a) is plotted at two different vertical 
scales to express the data relief attnbutable to the site's cultural features. Conductivity data at 
SWMU-9c (Site 3b) exhibits less noise, however, the data quality is adversely affected by the 
proximity of the cultural features. GPR profile data were collected coincident with GEM[-2 
profile lines 1, 2. and 3. Again, radar signal penetration was minimal. 

Detailed site maps of each area were unavailable at the time of this report. No fuel sludge 
disposal sites were identified within the survey areas for either method. Both methods were 
applicable techniques for determining the location of the suspected disposal pits. Physical site 
conditions (e.g., volcanic detritus, and alluvial silts and clays) attenuated GPR signal penetration, 
cultural site conditions (e.g., underground piping, aboveground vaults and manways, and 
electrical works associated with the tank systems) degraded the ability to discern anomalous data 
from the influence of cultural features. 



We thank you and your Baker colleagues for working with us and successfully completing this 
phase of the project. We are open to suggestions for improving and, if necessary, revising the 
report. 

~~-~~---~---------
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Figure l. Location of survey areas within SWMU-8a, 
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Figure 2. Location of survey areas within SWMU-9a and b, 
Naval Station Roosevelt Roads, Puerto Rico. 
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-P Geophex Figure 3. Location of survey area within SWMU-9c, 

Naval Station Roosevelt Roads, Puerto Rico. 
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Figure 4. Location of survey areas within SWMU-9c, 
Naval Station Roosevelt Roads, Puerto Rico. 
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..p Geophex Figure 5. A typ1cal radar profile record from the GSSI SIR-2 radar system. The profile is 

from SWMU-8a (Area !b) from !SOON to 1670N along tl1e IOOOE grid coordinate. 
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Figure 6. A typical radar profile record from the Sensor's and Software 

pulseEKK.O N radar system. The profile is from SWMU-8 
(Area lb} west ofTank 83. 
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...p Geophex Figure 12. Site 1a GEM-2 conductivity map, 1,530 Hz in-phase component. 
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....p Geophex Figure 14. Site Ia GEM-2 conductivity map, 7,290 Hz in-phase component. 
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..,P Geophex Figure 15. Site Ia GEM-2 conductivity map, 7,290 Hz quadrature component. 
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...,P Geophex Figure 16. Site 1b GEM-2 conductivity map, 1,530 Hz in-phase component. 
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..,P Geophex Figure 17. Site 1 b GEM-2 conductivity map, 1,530 Hz quadrature component. 
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...,P Geophex Figure 18. Site 1 b GEM-2 conductivity map, 7,290 Hz in-phase component. 
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-P Geophex Figure 19. Site I b GEM-2 conductivity map, 7,290 Hz quadrature component. 
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...p Geophex Figure 20. Site lc GEM-2 conductivity map, 1,530 Hz in-phase component. 



r 

880 900 920 940 960 980 1000 1020 1040 1060 1080 1100 

0 20 40 
Graphic Scale (feet) 

I 

1120 1140 

10000 

150 

130 

110 

90 

70 

50 

30 

10 

- 10 

-30 

-50 

-70 

-90 

-llO 

-130 

-150 

-10000 

mS/m 

..,P Geophex Figure 21. Site 1 c GEM-2 conductivity map, I ,530 Hz quadrature component. 
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...p Geophex Figure 22. Site lc GEM~2 conductivity map, 7,290 Hz in-phase component. 



r 

880 900 920 940 960 980 1000 1020 1040 1060 1080 1100 1120 1140 

0 20 40 
Graphic Scale (feet) 

10000 

75 

65 

55 

45 

35 

25 

15 

5 · 

-5 

- 15 

-25 

-35 

-45 

-55 

-65 

-75 

-10000 

mS/m 

~r-----------------.---------------------------------------~ 

-P Geophex Figure 23. Site lc GEM-2.conductivity map, 7,290 Hz quadrature component. 
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...,P Geophex Figure 24. Site 2a GEM-2 conductivity map, 1,530 Hz in-phase component. 
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...p Geophex Figure 25. Site 2a GEM-2 conductivity map, 1,530 Hz quadrature component. 
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....p Geophex Figure 26. Site 2a GEM-2 conductivity map, 7,290 Hz in-phase component. 
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Figure 27. Site 2a GEM-2 conductivity map, 7,290 Hz qnadrature component. 
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Figure 28. Site 2b GEM-2 conductivity map, 1,530 Hz in-phase component. 
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Figure 29. Site 2b <!EM-2 conductivity map, 1,530 Hz quadrature component. 
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Figure 30. Site 2b GEM-2 conductivity map, 7,290 Hz in-phase component. 
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APPENDIXB 
TEST PIT RECORDS· 



APPENDIX B.l 
TEST PIT RECORDS - PE£ASE I 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 

Test Pit No.: 9TPOI Date: 
Endpoint Coordinates: North: 

East: 
Elevation: 

Contractor: Soil Tech Equipment: 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) 

CTONo.: 277 
~--~----------------------

4/1/96 Weather: Sunny 80's 

Ford 555D 

Source 

North: 
East: 
Elevation: 
Baker Rep.: PAM/KAT ----------------

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 

>. ~ / / 
I Brown Topsoil Metal Pipe Metal Sheeting 

2 Gray, Lt. Brown, Tan Shell Fragments and Sand 
--

3 

4 Med. Brown Clayey Silt, Dry 

5 - Med. Brown Clayey Silt 

6 
r--

7 

8 Lt. Tan Clayey Silt, Dry 
i--

9 

IO Total Depth 9' 
r--

Total Length 16' 
11 No sample collected due to no visible signs of contamination -
12 

I 

2 -

3 

4 

5 -
6 --

7 

8 
-

9 

IO --

11 -
12 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP02 Date: 4/1/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: PAM/KAT 

Definitions 
PID=Photo Ionization Detector 
FID=Flarne Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
North 

2 

3 

4 

5 

Brown Broken 
Rock 

Green-White 

Silty Clay 

Total Length 96' 
Max. Depth 12' 

Lt. Brown Topsoil, Dry 

Tan and White Sand and Silt, Dry 

Dark Brown-Black Clay, V. Hard, Dry 

Red-Gray 

Mottled Clay 
Brown Clay, 

Damp 

Collected Sample 9TP02-06 at 12' 

Red-Gray 

Mottled 

Clay 

South 

2 

3 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP03 Date: 4/6/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 

Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
South North 

0 

2 

9 

Ground Surface 

Total Length 18' 
Min. Depth 3' 
Max. Depth 7' 

Dark Brown Topsoil, Dry 

Tan Fine Sand, Some Shell & Coral 
No Odor or Staining Present 

Collected Sample 9TP03-03 

Concrete 
Vault 

12 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP04 Date: 4/6/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 

PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
Northwest Southeast 

Brown Topsoil, Dry 

1 I 

2 2 
r-- -

Brown Medium Sand, Little Clay, Shells & Coral, Dry 
3 3 

I-- -
4 4 

5 5 
I-- -

6 6 
I-- -

Lt. Brown Medium Sand, Dry 
7 7 

I-- -
No odor or visible staining 

8 Total Length 19' 8 
I-- -Max. Depth 9' Confirmatory Sample 9TP04-04 Collected at 9' 

9 9 

10 10 
I-- -
11 11 
I-- -
12 12 



_;---- ,, 

TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 ---------------------------Test Pit No.: 9TP05 Date: 4/6/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

---------
Definitions 

PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
West East 

2 

3 

10 

12 

Sample 9TP05-04 Collected at 12' 

Total Length 8' 
Max. Depth 12' 

Brown Topsoil, Dry 

White-Green Silty Clay, Soft, Dry 

2 

3 

Lt. Brown Medium Sand, Trace Clay, Dry to Damp 

7' 

12 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP06 Date: 4/6/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
South North 

Topsoil 

1 1 

2 2 
r---

Brown-Red Medium Sand, Dry 
-

3 3 

4 4 
f-- -

5 5 
f-- -

6 6 
r---

Lt. Brown Medium Sand, Dry 
-

7 7 
r--- -

8 Total Length 13' 8 
f--

Max. Depth 9' -
Sample 9TP06-04 Collected at 9' 

9 9 

10 10 r--- -
11 II 
'-- -
12 12 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP07 Date: 4/8/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
West 

Brown Topsoil, Dry 

I 

2 
r--

Brown Clay and Sand, Dry 
3 

r--

4 
r--

5 

6 
r--

Blue-Green Silt and Clay 
7 

r--

8 Total Length 23' 
r--

Max. Depth 9' Sample 9TP07-04 Collected at 9' 
9 

IO 
r--

II 
r--

I2 

East 

1 

2 -
3 
-

4 -
5 

6 -
7 
-

8 -
9 

10 -

II -

12 



I 

2 ,__ 

3 
r--

4 
1---

5 

6 
1---

7 
1---

8 
1---

9 

10 
r--

II 
r--

12 

TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP08 Date: 4/8/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

East: East: 

Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 

Brown Topsoil, Dry 

Clay and Med. Sand, Trace Shells 

Blue-Green Silty Clay, Damp 

Total Length 12' 
Max. Depth 9' Sample 9TP08-04 Collected at 9' 

I 

2 -
3 -
4 -

5 

6 -

7 -
8 -
9 

IO -

II -
12 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP09 Date: ~--~---------------------
4/8/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

TEST PIT CROSS SECTION 

-----------
Definitions 

PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

North South 
Topsoil, Dry 

I 1 

2 2 -- -
Brown Clay and Med. Sand, Dry 

3 3 -- -

4 4 -- -
5 5 -- -
6 6 

r-- -
7 7 

8 Blue-Green Silty Clay, Dry 8 
1--

Total Length 12' 
-

9 Max. Depth 9' Sample 9TP09-04 Collected at 9' 9 

10 10 
1-- -

11 11 
r-- -
12 12 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP10 Date: 4/8/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
West 

Brown Topsoil, Dry 

1 

2 
r-

3 
r-

4 
r-

Brown Clay and Sand, Dry 

5 
r-

6 ,....__ 

7 Total Length I4' -
Max. Depth 8' Sample 9TPI0-04 Collected at 8' 

8 

9 
I--

IO -
11 
'--

I2 

East 

1 

2 -
3 -
4 -

5 
-

6 -
7 
-

8 

9 
-

IO -
II -
12 



I 

2 
-

3 -
4 

5 -
6 

r-

7 
r-

8 
:-

9 
r-

10 
r--

11 

12 

TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TPII Date: 4113/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 

Brown Topsoil, Dry 

Brown Clay, Damp 

Brown Med. Sand and Clay, Some Rock Fragments, Damp 

Total Length 15' 
Max. Depth 11' Sample 9TP11-05 Collected at 11' 

I 

2 
-

3 -
4 

5 -

6 -

7 
-

8 -
9 -

10 -

11 

12 



1 
f--

2 
r--

3 

4 

5 
r--

6 
r--

7 
1--

8 
1--

9 
1--

10 
f--

11 
1--

12 

TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP12 Date: 4113/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 

Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 

Dark Brown Topsoil, Dry 

Brown Med. Sand and Clay, Some Rock Fragments, Dry 
Brown Clay, Damp 

Bedrock 

Total Length 11' No environmental sample collected. No visible staining. 
Max. Depth 4' 

..., 
1 -
2 -

3 

4 

5 -

6 -

7 -
8 -
9 -

10 -

II -
12 



- TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP13 Date: 4/13/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
South North 

Brown Topsoil, Dry 

1 1 

White Shell Layer, Dry 

2 2 

3 3 
- -

4 4 
- -

5 5 - -
Brown Med. Sand and Clay, Some Rock Fragments, Dry 

6 6 - -
7 7 - -
8 Total Length I3' 8 - -

Max. Depth 9' Sample 9TPI3-04 Collected at 9' 

9 9 
Green Silty Clay, Damp 

IO 10 - -
I I 11 - -

12 12 

------·~---~-----



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP14 Date: 4/13/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

Contractor: 

Time 

East: 
Elevation: 

Soil Tech Equipment: 

AIR MONITORING 
PID (PS!BG) FID (PS!BG) 

Ford 555D 

Source 

East: 
Elevation: 
Baker Rep.: KAT/APS 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 

BG=Background (in ppm) 

TEST PIT CROSS SECTION 
East 

Lt. Brown Topsoil, Dry 

1 

2 -
3 -
4 

f--

5 
f--

Brown Clay and Med. Sand, Some Rock Fragments, Dry 

6 -
7 -
8 -
9 Total Length 13' -

Max. Depth 1 0' Sample 9TP14-05 Collected at 10' 
IO 

II 
f--

I2 

West 

I 

2 -

3 -

4 -
5 -
6 -

7 -
8 -
9 -

10 

11 -

12 



I 

2 
r--

3 
r--

4 
r--

5 
r--

6 
r--

7 
I--

8 
r--

9 
r--

10 

11 
r--

12 

TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TP15 Date: 4/13/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 

AIR MONITORING 
PID (PS/BG) FID (PS/BG) Source 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 

Brown Topsoil, Dry 

Red Clay and Med. Sand, Some Rock Fragments, Dry 

Total Length 15' 
Max. Depth 1 0' Sample 9TP15-05 Collected at 10' 

1 

2 
-

3 
-

4 -

5 -

6 -

7 -

8 -

9 -

10 

11 -

12 



I 

2 -
3 -
4 -
5 -
6 -
7 

I--

8 -
9 -

IO 

II 
1--

12 

TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TPI6 Date: 4/I3/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 

Brown Topsoil, Dry 

Brown Clay and Med. Sand, Some Rock Fragments, Dry 

Total Length I3' 

Max. Depth I 0' Sample 9TPI6-05 Collected at IO' 

1 r.J 

2 -

3 -

4 -
5 -
6 -

7 -

8 -
9 -

IO 

II -

I2 ...., 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 ---------------------------Test Pit No.: 9TP17 Date: 4/14/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 
East: East: 
Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

TEST PIT CROSS SECTION 

---------

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

East West 

Dark Brown Topsoil, Dry 

I 1 - -

2 2 
f-- -

3 3 
f-- -

4 4 
'--- -

Red Clay, Trace Med. Sand, Dry 

5 5 
f-- -

6 6 
f-- -

7 7 
f-- -

8 Total Length 14' 8 
-- -

Max. Depth 1 0' Sample 9TP17-05 Collected at 9' 
9 9 

Green Silty Clay, Damp 
IO 10 

II 1I - -
I2 I2 



TEST PIT RECORD 

Project: NSRR-OU2-SWMU 9 CTONo.: 277 

Test Pit No.: 9TPI8 Date: 4114/96 Weather: Sunny 80's 

Endpoint Coordinates: North: North: 

East: East: 

Elevation: Elevation: 

Contractor: Soil Tech Equipment: Ford 555D Baker Rep.: KAT/APS 

Time 
AIR MONITORING 

PID (PS/BG) FID (PS/BG) Source 

Definitions 
PID=Photo Ionization Detector 
FID=Flame Ionization Detector 
PS=Point Source (in ppm) 
BG=Background (in ppm) 

TEST PIT CROSS SECTION 
North 

/ / Topsoil 

'-~/ ~ Med. Sand, Dry 
Tan Med. Sand, Dry 

3 
1--

4 
t--

Dark Brown Clay, Trace Med. Sand, Dry 
5 

t--

6 
t--

7 
Brown-Green Clay, Little Rock Fragments, Dry 

8 

9 
1--

Dark Brown Clay, Trace Sand and Rock, Dry 
10 

Green-Blue Silty Clay, Damp. 
II 

Total Length I2' Sample 9TPI8-05 Collected at l 0' 
I2 Max. Depth 11' 

South 

I 
., 

-

2 

3 -
4 -

5 -

6 -

7 

8 

9 -
IO 

11 

I2 -



APPENDIX B.2 
TEST PIT RECORDS - PHASE II 



TEST PIT RECORD 

Baker Environmental,'"' 

PROJECT: 
CTONO.: 
DIRECTION: 
WEATHER: 

REMARKS: 

SWMU 9, NSRR, Puerto Rico TEST PIT NO.: 9TP01A 
62470-277 
Northeast/Southwest DATE: I 0/I/97 
Partly Sunny, humid- Approx. 90 degrees F 

Clay layer near bottom of pit. HNU "' Photo ionization Detector Reading "' Background 
(1.0 to 1.2 meter units) 

Depth Visual Description of Test Pit 
(ft.) (Principal Constituents, Gradation, Color, Moisture Content, Organic Content, and Other Observations) 

-
1 - 1-2 inch top soil 

-
2 2" to 4' tan fine sand -

-
3 - Subsurface soil sample 9TP01A-Ol collected from the 2.0 to 4.0 depth from the southwest end 

-
4 -

-
5 -

6 -
- Orange and brown clay and silt 

7 -
-

8 -
-

9 - Subsurface soil sample 9TP01A-02 collected from the 8.0 to 10.0 depth from the northeast end 

-
10 -

11 -
- Brown, clay, some silt, damp (Native soils). 

12 -
-

13 EXCAVATION TERMINATED AT 12.0 FEET -
- Two samples were collected from this test pit. 

14 -
-

15 -
-

16 -
-

17 -
-

r-ll--

BAKER REP.: Mark Kimes/Ron Krivan 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

11.0 -
-

12.0 -
-
-
-
-
-
-
-
-
-
-
-
-

SUBCONTRACTOR: Soil Tech Corp. 

EQUIPMENT: Ford Backhoe, HNu (10.2 lp) TEST PIT NO.: 9TP01A SHEET 1 OF 1 



9TP01A 

SWMU 9- AREA B 
Naval Station Roosevelt Roads, Puerto Rico 

October I, 1997 - 9TPO I A Excavated in a Northeast-Southwast direction; the dimension of this test pit was 22 ft x 3 
ft x 12 ft. A fine sand was encountered to a depth of 4.0 . An orange/brown clay was observed from 4.0 to 12.0 ft. 

October I, 1997 - 9TPO I A Facing northeast. Two subsurface soil samples were collected. The stockpile is visible 
in the photograph. No evidence of the fuel disposal was encountered. 

001FOBB4Y 



ak:er 
Baker Environmental,'"' 

PROJECT: 
CTONO.: 
DIRECTION: 
WEATHER: 

REMARKS: 

Depth 
(ft.) 

-

TEST PIT RECORD 

SWMU 9, NSRR, Puerto Rico TEST PIT NO.: 9TP02A 
62470-277 
Northwest/Southeast DATE: I 0/1/97 
Partly Sunny, humid- Approx. 90 degrees F 

Clay layer near bottom of pit. HNU = Photoionization Detector Reading= Background 
(0.2 meter units) 

Visual Description of Test Pit 
(Principal Constituents, Gradation, Color, Moisture Content, Organic Content, and Other Observations) 

L - 1-2 inch top soil 

-
2 Brown sand/silt soil -

-
3 -

-
4 -

-
5 - Subsurface soil sample 9TP02A-Ol(NW) dark gray clay-like material sampled from 4.0 to 6.0 depth. 

6 -
- Orange and brown clay and silt 

7 -
-

s -
-

9 - Soil sample 9TP02A-02 (SE) was collected from the 8.0 to 10.0 depth. 

-
10 -

11 11.0 -
- Brown, clay, some silt, damp (Native soils). 

12 12.0 -
-

13 EXCAVATION TERMINATED AT I2.0 FEET -
- Two samples were collected from this test pit. 

I4 -
-

15 -
-

16 -
-

17 -
-

r---E--

BAKER REP.: Mark Kimes!Ron Krivan 

-
-
-

-
-
-
-
-
-
-
-
-
-
,_ 

-

-
-
-
-,_ 
-

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

SUBCONTRACTOR: Soil Tech Corp. 

EQUIPMENT: Ford Backhoe, HNu (10.2 Ip) TEST PIT NO.: 9TP02A SHEET I OF I 



9TP02A 

SWMU 9 -AREA B 
Naval Station Roosevelt Roads, Puerto Rico 

October I, 1997 - 9TP02A Excavated in a Northwest-Southeast direction; the dimension of this test pit was 23 ft x 3 
ft x 12 ft. A brown sand/silt soil was evident through the initial 5 feet. An orange/brown clay was observed from 
5.0 to 12.0 ft. 

October I, 1997 - 9TP02A spoil pile is visible in the photograph. No evidence of the fuel disposal was encountered. 
Dark gray clay collected in one of the samples is visible in the stockpile. 



TEST PIT RECORD 

Baker Environmental, Inc 

PROJECT: SWMU 9, NSRR, Puerto Rico TEST PIT NO.: 9TP07A 
CTONO.: 62470-277 
DIRECTION: West/East DATE: 10/1/97 
WEATHER: Partly Sunny, humid- Approx. 90 degrees F 

REMARKS: Clay layer near bottom of pit. HNU = Photoionization Detector Reading= peak at 100 meter units (mu), 
consistant readings of 10 to 15 mu. 

Depth Visual Description of Test Pit 
(ft.) (Princ1pal Constituents, Gradation, Color, Mmsture Content, Organic Content, and Other Observations) 

-
1 - 1-2 inch top soil 

-
2 Brown sand/silt soil -

-
3 - Subsurface soil sample 9TP07A-01(NW) was collected from 2.0 to 4.0 depth. 

-
4 -

-
5 -

6 -
- Orange and brown clay and silt 

7 -
- Encountered petroleum odor and discolored soil (mottled gray, white, and orange) 

8 - HNu readings varied between 10 and 100 mu. 

-
9 - Odor encountered to bottom of test pit. 

-
10 - Subsurface soil sample 9TP07A-02 (SE) were collected from the 8.0 to 10.0 depth. 

-
11 -

- Brown, clay, some silt, damp (Native soils). 
12 -

-
13 EXCAVATION TERMINATED AT 12.0 FEET -

- Two samples were collected from this test pit. 
14 -

-
15 -

-
16 -

-
17 -

-
r--li--

SUBCONTRACTOR: Soil Tech Corp. 

EQUIPMENT: Ford Backhoe, HNu (10.2 Ip) 

BAKER REP : Mark Kimes/Ron Krivan 

TEST PIT NO.: 9TP07A 

-
-
-
-
-

-
-
-
-
-
-
-

-
-
-
-

-
-
-
-
-

11.0 -
-

12.0 -
-

-
-
-
-

-

-

-
-
-
-
-

SHEET 1 OF I 



9TP07A 

SWMU 9 -AREA A 
Naval Station Roosevelt Roads, Puerto Rico 

October I, 1997 - 9TP07 A Excavated in a West-East direction; the dimension of th is test pit was 25.5 ft x 3 ft x 12 
ft. A brown sand/si lt rocky soil was evident through the initial 4 feet. A brown clay/silt was observed from 4.0 
to 12.0 ft. 

October I, 1997 - 9TP07 A stockpile is visible in the photograph. A petroleum odor was noticed and discolored soil 
was visible. Photo ioization readings peaked at 100 meter units. Two subsurface soil samples were collected from 
this test pit. 



PROJECT: 
CTONO.: 
DIRECTION: 
WEATHER: 

REMARKS: 

Depth 

TEST PIT RECORD 

SWMU 9, NSRR, Puerto Rico 
62470-277 
North/South 
Partly Sunny, humid- Approx. 90 degrees F 

TEST PIT NO.: 9TP07B 

DATE: 10/1197 

Clay layer near bottom of pit HNU = Photo ionization Detector Reading = Background 
(0.2 meter units) 

Visual Description of Test Pit 
(ft.) (Princtpal Constituents, Gradation, Color, Moisture Content, Organic Content, and Other ObservatiOns) 

-
1 - 0 - 1 0" inch top soil 

-
2 - various clay, light grainy soil and rock 

-
3 -

-
4 -

-
5 - Subsurface soil sample 9TP07B-Ol(west side) from the 4.0 to 6.0 depth. 

6 -
- Orange and brown clay and silt 

7 -
-

8 -
-

9 - Subsurface soil sample 9TP07B-02 (east side) were collected from the 8.0 to 10 0 depth. 

-
10 -

11 -
- Brown, clay, some silt, damp (Native soils). 

12 -

-
13 EXCAVATION TERMINATED AT 12.0 FEET -

- Two samples were collected from this test pit 
14 -

-
15 -

-
16 -

-
17 -

-
~-

SUBCONTRACTOR: Soil Tech Corp. 

EQUIPMENT: Ford Backhoe, HNu (10.2 Ip) 

BAKER REP.: Mark Kimes/Ron Krivan 

TEST PIT NO.: 9TP07B 

-
-

-

-
-
-
-
-
-
-
-
-
-

-
-
-
-

-
-
-
-

11.0 -
-

12.0 -
-
-
-

-

-
·-

-
-
-
!-

-
-

SHEET 1 OF 1 



9TP07B 

SWMU 9 -AREA A 
Naval Station Roosevelt Roads, Puerto Rico 

October 1, 1997 - 9TP07B Excavated in a North-South direction; the dimension of this test pit was 25 ft x 3 ft x 12 
ft. Various clay, light grainy so il and rock was evident throughout the test pit. An orange brown clay/si lt was 
observed from 3.0 to 12.0 ft. 

October 1, 1997 - 9TP07B stockpile is visible in the photograph. Two subsurface soil samples were collected. No 
evidence of the fue l disposal was encountered. 



Baker Environmental,'"' 

PROJECT: 
CTONO .. 
DIRECTION: 
WEATHER 

REMARKS: 

Depth 
(ft.) 

-

TEST PIT RECORD 

SWMU 9, NSRR, Puerto Rico TEST PIT NO : 9TP09A 
62470-277 
North/South DATE: 10/1197 
Partly Sunny, humid- Approx. 90 degrees F 

Clay layer near bottom of pit. HNU = Photo ionization Detector Reading= Background 
(0.2 meter units) 

Visual Description of Test Pit 
(Principal Constituents, Gradation, Color, Moisture Content, Organic Content, and Other Observations) 

1 - 0- 10" inch top soil 

-
2 - various clay, light grainy soil and rock 

-
3 -

-
4 -

-
5 - Subsurface soil sample 9TP09A-Ol(west side) collected from the 4.0 to 6.0 depth. 

6 -
- Orange and brown clay and silt 

7 -
-

8 -
-

9 - Subsurface soil sample 9TP09A-02 (east side) were collected from the 8.0 to 10.0 depth. 

-
10 -

11 -
- Brown, clay, some silt, damp (Native soils). 

12 -
-

13 EXCAVATION TERMINATED AT 12.0 FEET -
- Two samples were collected from this test pit 

Also collected duplicate, matnx spike, and matrix spike duplicate from 9TP09A-Ol. 
14 -

-
15 -

-
16 -

-
17 -

-

~-

BAKER REP.: Mark Kimes/Ron Krivan 

-
-
-
-
-
-
-

-
-
-

-
-
-
-
-

-

-
-
-

-
-

11.0 -
-

12.0 -
-
-
-

-
-

-
-
-
-

-
-
-

SUBCONTRACTOR: Soil Tech Corp. 

EQUIPMENT: Ford Backhoe, HNu (10.2 Ip) TEST PIT NO.: 9TP09A SHEET 1 OF I 



/ 

9TP09A 

SWMU 9- AREA A 
Naval Station Roosevelt Roads, Puerto Rico 

October I, 1997 - 9TP07B Excavated in a North-South direction; the dimension of this test pit was 22 ft x 3 ft x 12 
ft. Various clay, light grainy soil and rock was evident throughout the test pit. An orange brown clay/silt was 
observed from 2.0 to 12.0 ft. The stockpile is visible in the photograph. 

October I, 1997 - 9TP09A View of the test pit bottom and sides. Two subsurface soil samples were collected. No 
evidence of the fuel disposal was encountered. 
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TEST BORING AND WELL CONSTRUCTION'RECORD 
Saker Environmental, "~ 

PROJECT: 
CTONO.: 
COORDINATES: 

!if :7 7- ?- BORING NO.: __ :2'-'M!.....!...!W~O'-'-/--------
EAST: NORTII: 

ELEVATION: SURFACE: TOP OF PVC CASING: 

RIG: 
WATER 

~----------r------r----~~------~~~~ DATE 
SPLIT CASING AUGERS CORE 

PROGRESS 
(FT.) WEA TilER DEPTII TIME 

(Ff.) 
SPOON BARREL 

DRILLING CO.: _,;>o~'/-=L'--"7£.-""-'?tt"""'-"----------------- BAKER REP.: _J.;;;__:. c!=:;;,v=Le.___ ________ _ 

DRILLER: BORING NO.: ~MW6/ SHEET 1 OF~ 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CTONO.: BORING NO.: 

II 

12 

(3 

(4 

15 

16 

17 

18 

19 

2l 

22 

23 

24 

25 

26 

S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D =Denison 

A=Auger 
W=Wash 
C=Core 
P =Piston 

SPT = Standard Penetration Test (ASTM D-1586)(Blows/0.5') 
RQD =Rock Quality Designation(%) 
PID (ppm) = Results recorded with Hnu or OVA in ppm 

N=No 
Samp. Samp. 

(ft.) Type Rec. 
and (ft. & 
No. %) 

2.0 

or 
RQD 

\'Z. 

Lab PID 
Class. (ppm) 

or 
Pen. 
Rate 

I 
/ f Visual Description 

\)" 

f~ 'L-r /3r-OWV1 fD hvc(J.JV1 1 ~L-T, 
~ SoML- O,lJi.. ., ) .f-.-,_ U- SA ~nd.., 

--11-+-~S:__-_::f::_ ___ ._lo_w _ _:.,~_<> __ ,_t._" ... _Z_, _______ +---1 1>-y, blc.u: .. l<- -5-bt t"-<-v.'i -
K~ ODOU... (_ 1-'\" { F"'). I 

lo 
14 
'L'J 
24 

9 
/0 
~~ 

2.2. 
. "Ottlv-;;---/tJ-bYtJVJf·', '$/J.....,-

-J 

i-1rrL£ a-A 'I:> {YtUe 
~LautN1--Lfc.-J J)ry, b/ack-

______ :_"l---~'---1-------l------• 5fd011n1 { M~/fC-). 

15 
/& 

! ~ ~I"OWr'l tM{e1i"0 4, @_'{ J.IJb 
ft..-t.;/~ ~ I I 

--<1----J--::_..:._•""'---f .. ..:..C.-J---------L.------·f-·-------- ~~, -rv-~u.- tza:_k.. r::=-vz.t~ i'l'1l.•H-C I'-

"). . () s -po'r1p 1 e,urtt..t... M'l /Ft ~-r~; i--i.Vf11 
:i .(. ~~ tJc bW 

2~ 

{0 

14-
S-14 Jq 

too% 31 

Well 
Installation 

Detail 

Elevation 
(ft. MSL) 

DRILLING CO.: ___:.;-5..-a..c.o.ul L.-<::-!li-'e.="·c.....JH~'--------- BAKER REP.: 
I 

.J.C.uL..r 

DRILLER: -~·:_-:>-:..,::. l ll~>;2.i, L...:::: BORING NO.: 9MW(}) I SHEETdoF 



TEST BORING AND WELL CONSTRUCTION RECORD 
Baker Environmental, ••• 

PROJECT: 
CTONO· BORING NO· .. .. 

SAMPLE TYPE UEFINITIOr!S 

S = Split Spoon A=Auger SPT = Standard Penetration Test (ASTM D-l586)(Blows/0.5') 

T = Shelby Tube W=Wash RQD =Rock Quality Designation(%) 

R = Air Rotary C=Core PID (ppm) =Results recorded with Hnu or OVA in ppm 

D =Denison P =Piston 
N=No Sample 

Depth Samp. Samp. SPT Lab PID ·' 
(ft.) Type Rec. Class. (ppm) -· Well or [ 

Elevation 
and (ft. & RQD or \! •\ Visual Description Installation 

(ft. MSL) '-

No. %) Pen. \l ; Detail 

Rate 

'{_0 ( ' Continued from Sheet L: _ ·-. -- 1~.:~ e?u:>t?Ji~, c;Y:.:tJ:!:Jt.:: fl_~:c- :- f- ... 
31 z.o i (· .. .. -- 1- ~ J: 

24- - f-' 1</ c. ~ I o L •. r c:• • <~ rc.. , -( nv Cr _ 

62 
- S-16 /{X/~ 33 f:A M ~ ~/J i r: i ; ;1 (_ M~ /Fe;..)_ f- ,. -

/'Jo Ot>t,e., t' cy ·'· f-
':J ,,' -

- 2_:_0 : (.: - ~ '•: -
33 Z-o U> Norc: btuou. ··vlf.>.Ui.+t" er 3z.~ ... 

- 3~ 
f- • .• -- -4.-:. ·,' 

-
5-IG /DO/o 50,'l:,'' - I-- -

:34 
. , 

- f- -
1· D ' 

~ ~ 
; ~ ; 

/}_, - 4-1' v - ,_ -- I .L·i .. ., . 
35 !·D 5CJ~·- --- .. 

- - - - .. -
~: f-

5-n 
.. 

- - f-
,:· -

36 /Docie ~- - ... 
----- --------- -. ----··-- ---------------- -

o ~.:F - ..'·'· -- .·' - - ~ ~- -
~7 B'l.Q.. - ' /,:: 

- - - - -- - .- ..:::. -
&!.•W>I "??I-N' ci , ....... ,.-I GIU»VC !_ oo;.F_ 

T~ .... ~ 

- - .. -
_38 ( ~<;.e..l-t);~£. ~ l-it+U.. - ·- - ·~ ~·· -- A-N. ... 

C:l..b ... l) ~·Jt-t _> Tvc-v. $-fA./ I U-·>'-~i -
.. 

- :: ,-. - ; - -
39 

I ,, 
- -. .. ,:~ -- -. ..,': ' - - - ~ ,;.. -

4<> -- - '· 
,. -

O·'if.o -
5-t'b /0 . , ::: ,., ;; 

- - - -
.Cf-1 boo/,., 5o/h'' ~. - I•: - - :'/.: -

- - .. 
1- -N . ' ; .. •'! 

~2 
,. 

--- --------- - .. 1- . ..• -
·;;- - .. ;_ ~ 

43 
- - f- .... ·~ -

- - - ,. -j25_ ' . ... . -- A-N - - - -- f- . ·~ -.. -~ , . 
44 ~-~-~'J(cf S u .. :r!l-11;) JJ:; -- - .... - -- ) ""·• 

- J.-. ~nA) ~E"f"'. - . - - ~ -;. -
i?p 

'. .. 
- ----

. - -- ·c.--:--£}c-:-c ~:~ / ~ ~~ 
5-ICI -

.1-«lYo.. ---·. ·- -- - -
4-6 - - ·~ -

4'1 
- - I / -

/ 

- T£~MINAi"'ON :t:Epn+.o. 4-:f.b 1
- -

48 - - -
- --

19 - - -
- --

$"0 

DRILLING CO.: BAKER REP.: 

DRILLER: BORING NO.: 9fv1 WO f SHEET30F 



TEST BORING AND WELL CONSTRUCTION'RECORD 

PROJECT; 
CTONO.: BORING NO.: __ '5'"""'-t-'--L.z Lll'\c....:/ (":';_,.,-"';=-_ -------

COORDINATES: EAST: NORTH: 
ELEVATION; SURFACE: ------------------ TOP OF PVC CASING: 

RIG: 
WATER PROGRESS 

DATE WEATIIER DEPTH TIME 
SPLIT 

CASING AUGERS 
CORE (FT.) 

(FT.) 
SPOON BARREL 

SIZE {DIAM.) 2" 3.z&3;·'t.Z'3 'I b· 4-- -1/~9( 
LENGTH 2' ,-: i 

~ 

TYPE Std. / .. /.:;. i{. 
HAMMERWT. 140# 
FALL 30" 
STICKUP 

REMARKS: ,,_:1--! t_·.-·c..· //,)1\) !::) ;.7 7'/'~:;.;./ ;t--::'c-rc.e / .. /1"_:---r- ,;;;v~iilA P:.LE . '. . . . 
SAMPLE TYPE Well Diam. Type Top Bottom 

S = Split Spoon A=Auger Information Depth Depth 
T = Shelby Tube W=Wash {ft.) (ft.) 
R =Air Rotary C=Core ;i /( 
D=Denison P=Piston ~MI 40 PY't - £.1St£1Z r.J.s -:24-.0 

N=No Sample - ·mt-or t?" -,;'f.() 40 tY f/Yt · .S t!ft.-tYe/11 -44.() 
Depth Samp. Samp. SPT PID 

~· 
~~-' . 

W<:Il 
(ft.) Type Rec. or (ppm) Elevation 

Visual Description Installation 
and (ft. & RQD (ft. MSL) 
No. 

-
I -

- A-N 
2 

-
3 -

-
4 -- .5-1 

-
5 -

-
6 ~-;2. 

-
7 -

-
8 S~3 

-
9 -

-
10 S-4-

DRILLING CO.; 

DRILLER: 

%) 

·. 

;. 7S' - 25' 
cJ.o 2~ 

22 -
85'% 

~b 

€:.i!- /2 
6'-0 16 

18 -
ot:l 

!_~ ----
;.'/ g 
,;,....--

cl-~ 15 -It 
tJ5'% ~I 

oJ.() ----Cl·t> 

/oo% 

Detail 

tr E~cJI<//'7 ,5/t-7 l(i.Jt'i ~ M. i/Z t-, _ ~-i jt·' -'- . :IJ: K._,$H'A.!t:-,... /. ,e.o,;;r.S; b . .ey - ~· I~ -l 6.8 ~g 
I - ·!t· . ~:t -

~ l?e;DOI~f-/ 0eAr.J.&E1UAy AND >tJ-.T
1 

- ~·~· -~1 f-+ra.a ~ Pt"d..'fMt'•t.f.S) ~ - 'i 

;i~ !4 -
~ - -

'k -
~- 'l -

. Nore:: ~or1U:D W'f) r:eo>Ortl.n1e. 1-

... 
:~ -

t;;>Jv J?l--1 h'tl $4 ~ e.ocL _ .3: ! .. ,,.J 
: -

.t-r~~ I'Yl£. "' • -
w~ ·'·>< $Jt, -

-

I ~ -
- -. l,. 

~ Mt ~ s tU:::ovt.. - 1\kltt-Aid<- _ 
. c 

~; ' -
\:)ICS<:..l .., L-LU. 0 t:>e> e.~ . - 1~ 

~ 
-

- -
:~ q. 

5A't'llc.-- P..~ Ai?P"e- St·rtw1:;.vf" --=: 'ff,'J :7\ -

j 
... 

oooe.6 I ·[~. -
- ~- -- ~· --

~~ ff.. t:,, 
- ~1 t¢ -

Match to Sheet 2 Itt ~ t:~. 
;.>•: 

BAKER REP.: 
' 

BORING NO.: 9J-I··woz SHEET I OF:::_. 



TEST BORING AND WELL CONSTRUCTION RECORD 
Baker Environmental, ... 

PROJECT: 
CTONO.: 

II 

SAMPLE TYPE 
S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D =Denison 

Depth 
(ft.) 

-
-
-

N=NoSample 
Samp. Samp. SPT 
Type Rec. or 
and (ft. & RQD 
No. %) 

A=Auger 
W=Wash 
C=Core 
P =Piston 

PID 
(ppm) 

12 5-S' 
--le--1--=----~---------· --- ---· ---

-
\3 -

-
14 ~[__~__:5:._-t, ~_o_ ---- ------ -----

-
{5-

-
' 

c/ 
(6 $- -:f DO/() 

-~----~~_:_ __ 1------.o__ ---1----- ------·-

-
17-

-
{8 

-
19-

-
1-0 

-
21 -

5-'1 

f..o 

-----2·0 

IDD% 

22 --= _ 5~1P __ 1oo% 
-

1.3_ 

24 --= f\-N 
-

BORING NO.: 
DEFINITIONS 

SPT =Standard Penetration Test (ASTM D~l586)(Blowsi0.5') 
RQD =Rock Quality Designation(%) 
PID (ppm) = Results recorded with Hnu or OVA in ppm 

Visual Description 
Well 

Installation 
Detail 

--::-
1-5 -1---+----1----1----J-.---1------ ..----- .,..- '~ ·. =- . -

~e: l;{rplc CD lot' vvdtAd.uL_ : --. -
1..6-

• c)/ 
5-11 :00 ;0 

----ll---1---------- ----·-· --- -- -----1---1----------l 
-

27 
-

1-8 -
-

29 -
A-N 

-
.30 

DRILLING CO.: 

IAN yvtt>~ - -~-- = 

BAKER REP.: 

·-"CO-

-·:,=--< 
-· ,<. 

--' - - -
•• - t - { (- ( ~ 

.. , -- -
_·.·,-··. 

- ~<·I=·:: 

--

DRILLER: BORING NO.: SHEET20I 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CTONO· .. BORING NO· .. 

SAMPLE TYPE UEFINITIONS 

S = Split Spoon A =Auger SPT =Standard Penetration Test (AS1M D-1586)(Blowsi0.5') 
T = Shelby Tube W=Wash RQD =Rock Quality Designation(%) 
R = Air Rotary C=Core PID (ppm) = Results recorded with Hnu or OVA in ppm 
D =Denison P= Piston 

N=NoSample 
Depth Samp. Samp. SPT Lab PID 
(ft.) Type Rec. or Class. (ppm) Well 

Elevation 
and (ft. & RQD or Visual Description Installation 

(ft. MSL) 
No. %) Pen. Detail 

Rate 

z.o Continued from Sheet 2- .. .:·.:... - - - -
31 -~-· ttboll.(... - .... 

- ·t. .c 
~ -· $1W1C.. 1:(? - - ... -.. - .-. 

- S-1'2.. I ·'! - .. -. . -
32 cc." - ~ 

- .. -, - -·- ; . ... -- --
33 

·. - . ' 

- - . - -.--- - -
A-l-l 

'.• -
34 - ,. 

- '· -- - ' -., - - -- . ' 
~5 

.. - '. -- ···--· .. --·· -·-·---- -·---------- ----- t.hoVC-
- - .. -
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38 - -
: •' -

- - '' - - ~,~ .. -
- - .. - {:: -

39 A-N -
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N~$: ~A,U.. or11Hilv ~~~r 
:'·· ..... 

- '2-.o ·,· -
41 ')..~ ··-· ~'··.' 

- (t:e.jrY1tj)1 No odor .;__ . ' ··.· -- - •'': ... -- - -
5-14- (oo% ·.·· " 

42 - :./ - ,·, 
·.·.' .(. -

~3 
- - .:.;'· - ., ' -

'' - '·' - - ' ·. ~' -:-- /<I - A-N - .· .. ; ., -
44 - 1- '' 44-.tJ-

/ v II - - -
45 L11tf qrtlJ1· Moll/td > e£()v,;;) - I v -

- 'J.,o 
(A e.. fo So;vte. StU.) Ldiu - l./ -

46 
__..._.. - J 'Z·O - - f2L,t L t--rJtjWif d~) '(;:;tlW F -= I v~ -

4'1 - S-fS' loo%' -
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- /erzv-t! AJA T10IJ l:z:.PJ~ · 4?-D'_ -
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DRILLING CO.: BAKER REP.: J.LuLf' 

DRILLER: BORING NO.: SHEET30F 



· ·a·:·_k .. e· r· _;: -~ .. ?··_; ··. 
·- ..... . 

. . .· .. TEST BORING AND WELL CONSTRUCTION RECORD 
Baker Environmental, b• 

PROJECT: 
CTONO.: Q.27? BORING NO.: -~9-'-M.::J....I!..W,L-'¢~.3'--------
COORDINATES: EAST: NORTII: 
ELEVATION: SURFACE: ------------------ TOP OF PVC CASING: 

RIG: 
WATER 

DATE 
PROGRESS 

WEATIIER DEPTII TIME 
SPLIT 

CASING AUGERS 
CORE (IT.) 

(IT.) 
SPOON BARREL 

SIZE (DIAM.) 2" 3.Z.5'/t.~~ "'r.b. 4·1!:·1, 4-1-0 Sunny, 15e-F 
LENGTII 2' 5' 
1YPE Std. 1/. ~-4. 
HAMMERWf. 140# 

FALL 30" 

STICKUP 

REMARKS: PJ.Io7~P loNIZ..AII~N k: re-t:. ro fl. P..IAS h~l' llrl11t./lea 
SAMPLE TYPE Well Diam. Type Top Bottom 

S =Split Spoon A=Auger Information Depth Depch 
T = Shelby Tube W=Wash (ft.) (ft.) 
R =Air Rotary C=Core 

frt - ;;;;.c- ,z. t-.?.? [:6/f. 40 "',, - 2.'3.D D=Denison P=Piston ,_.. 
N=NoSample 0· 0 I 0 $ttJt 

5d?40 z_o f/yt- ~ £,era; I'? -2-;,o - '/!.6 

Depth Samp. Samp. SPT PID 
Welll 

(ft.) Type Rec. or (ppm) 
Visual Description J.n.stallilltion 

Elevation 
and (ft. & RQD 

Detail 
(ft. MSL) 

No. %) 
- il ~:J; --

''I 1 ill" - ·. -
~.:; 

.:t ' -A-N ;j~ - ?Eo 1/A.!v!/u.un rr/(Jfflea / t!t~1, - -
2 

Lti.J/( S11.. 7 j -/rota Ft1C "- ;;;;:yM< •· ~ 
,f~! 

~ -:• v·(. 
/.t. ~""' :.~ 

-~ 

- -- iYr:J.a. rOtJis; d r y - )1" ~·~ 
. -

3 c).~ ~u~ c:) 
- - !ifl -- ~~t t~ ~ 

-
5-J qo% I.UHtrE J lttfli brc'I-.H'' crAI1'J(... 

- -
4 ~·:Y· fl hlolflc d..., '614 'f > (_,If it 5-tL-r-;. - ,,... ~: ~ -

j.4-

~i - ._.. d..4rn,) - - \ij -
5 - o7-t> -- - Ji ~~~- --- ~f~ -

:5-.J -~~~ 
- f.~ -

6 - ~.:~ J) -
/6!)' 5dm{ a~ cJ.i:..,n/C, 

·~~ ~: .~i - 3.0 - ~i: :1~ 
-

7 ri-.~ -- - - -
i~ - Is-? &2-~v -
~ ~~ -

8 
. 

. -!( -- '~~ ll{ln · b/Atl'c:. (tl') /Fc) 
;i: t j - /.E ~r.~ ('{. - rw ·~-~ -

9 ;....-- .5/M11;n1 - /1() (Jdor~ ~,, - c/-0 - ;' -; ~~ - lh 

~ 
- - - •H -

10 5::t_ _ia_ ;~t 
q 

- - --- ---- - ( . -
Match to Sheet 2 . \s ·' rt~ ~, ~i .• _. 
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Baker Environmental,"~ 

PROJECT: 
CTONO.: 

/1 

13 

14 

/5 

/6 

17 

(8 

19 

2.1 

22 

2.4 

S =Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D=Denison 

Depth 
(ft.) 

N=No 
Samp. Samp. 
Type Rec. 
and (ft. & 
No. %) 

S-to 

'2..0 -2·0 

/.C 
;- -( 

TEST BORING AND WELL CONSTRUCTION RECORD 

or 
RQD 

BORING NO.: 

A=Auger 
W=Wash 
C=Core 
P =Piston 

SPT =Standard Penetration Test (AS1M D-1586)(Blows.i0.5') 
RQD =Rock Quality Designation(%) 
PID (ppm) = Results recorded with Hnu or OVA in ppm 

Lab PID 
Class. (ppm) 

or Visual Description 
Pen. 
Rate 

I 

/5.4-
.. • • A 

LJqf._t brown} ~, Lt 
--- L6rt-<1), D4wtp /:tJ dry~ 

_ Sfo.mtn~ ( fe/MV -No~ 

Nort:.: tL-A'i ~___DvA-e-r,t, ~~~(YeA-_______ , or~ n.qc,( i,.;;'(n Jl'lLlt1tL4 . 

NDf£: bt<>uJJt:>j.JAT£~ e 19.o' 

~-- OJ ·ri--!J' 

tf( hJt::; flf;C(;l}N /VIO Tl L£0 1 

C.!:JlV ~- ~~) VVG1, fJLAU-
(Vlb/~} Sf11.tVHnt} 

No-n;:: _2n:r 0N-rt-;01 · 
1_)!':£-U 0/ r-.ib ~ ~1<--JV:.v--1 
-e.a.-L- r-1~&Mu~-rs 

Well 
Installation 

Detail 

Elevation 
(ft. MSL) 

~-II i:o'· 
'~1----1-----~---1 

29 

DRILLING CO.: BAKER REP.: J. /, ll. ';;7 

DRILLER: BORING NO.: SHEET2oF: 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: r: ; .. ~:.:..-. .. ')...._..,-' 
CTONO.: 62'7-9 . BORING NO.: 

DEFINITIONS SAMfLETYPE 
S = Split Spoon 
T = Shelby Tube 

A=Auger 
W=Wash 
C=Core 
P= Piston 

SPT =Standard Penetration Test (AS1M D-l586}(Blows/0.5') 
RQD =Rock Quality Designation(%) 

R =Air Rotary PID (ppm)= Results recorded with Hnu or OVA in ppm 

31 

D=Denison 

Depth 
(ft.) 

N=No Sample 
Samp. Samp. SPT 
Type Rec. or 
and (ft. & RQD 
No. %) 

Lab PID 
Class. (ppm) 

or 
Pen. 
Rate 

,_ 

\i Visual Description 
~-

Well 
Insutllation 

Detail 

tJ, ~ ;;c. Continued from Sheet Z _ :~· - :· .. 
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DRILLING CO.: BAKER REP.: 

Elevation 
(ft. MSL) 

DRILLER: BORING NO.: SHEET3oF 



TEST BORING AND WELL CONSTRUCTION'RECORD 
Baker Environmental, .... 

PROJECT: 
CTONO.: BORING NO.: 
COORDINATES: EAST: NORTH: 
ELEVATION: SURFACE: TOP OF PVC CASING: 

RIG: 

PROGRESS 
WATER 

DATE WEATIIEJR. DEP1H TIME 
SPLIT 

CASING AUGERS 
CORE (Ff.) 

(Fr.) 
SPOON BARREL 

SIZE (DIAM.) 2" L:.~h' .. /· "? 
:::/d'0//6;(,-_ 

_,. "Lt 4l!~ ~ ~I :5unn•t"" f'9l ::.. /8.tJ -
LENGTH 2' t:;''' 

j 

lYPE Std. l/ s. t.''' 
HAMMERWT. 140# 
FALL 30" 
STICKUP 

REMARKS: ?!lol~ 1 oJ./IZ!l!IIJY ~crt:z:r?J£- A0r lft/j>/ili,t;U 
SAMP~ETYPE Well Diam. Type Top Bottom 

S = Split Spoon A=Auger Information Depth Depth 
T = Shelby Tube W=Wash (ft.) (ft.) 
R = Air Rotary C=Core 
D=Denison P=Piston 

N=NoSample ' 

Depth Samp. Samp. SPT PID 
Wc:ll (ft.) Type Rec. or (ppm) 

Visual Description Installation 
Elevation 

and (ft. & RQD 
Detail 

(ft. MSL) 
No. %) 

- - -
I - ·. - -

- A-N 
'Sfdf - -

2 1b~6Wt~~. ') c t_l>.'{ > ~. -I(, ·;... \---- -~ - -
- /.b ~ -h·c..c c: k O(H_. t .,.~ ('., ...-v .... • ..... :- " .. ;·<· ~"'--- -- 4 3 ;z.o ((.(.' ,.""!' ...... ' :..,.' (\. ... -... ~ ·:- .. ...-·r._._ .. '-:;,;..w.)..~ - 4 

·(_. -. 
- Zt% 5 - -

4 S-1 - -
- I,? ~ 4.!) -- ~a_t~n\. ({(1"1~ JO v<>''<,<,. 

5 - ~_.(; f(;, P~"'ov..>" , <?, ~-,.., L .... t<. u... 5a.-vJ..., - -IZ. -
$-2. b:;% zq Dr•h K..1JV15 St-..1-'•\A...ir·"i · - -

6 l-Jorc;: Ve..vt1(..1J...L SotL ~v-,:~.c.r-~ 
c~ 

- -
- :)2 -{uu./ '-"/ {Ju'i Cw·;. - -

7 - l· ( •::tv,1 No~ iZuC ,_ ::- ,......_,; ~..,-~ .Js 14 ---((,(,c.£. - -
J - &5% - -

8 S-3 5.0 -
- .{;~ 85"" 4Z usc.:::. !Zo~ !-=IZ./'~l'/\ci,_ITS 1 - --- 'f{;/ IJ CLASS. 

9 - /.0 fl.; S0Mc s'L''r SA1'...1b, T'\2.;.,c...;:: - -
- 35% 

<:iC :~ Li;'i~ 'BR-o"'-1"-\ ... '\/."DEt-...r::c., --
10 5-4- ue'f - -

Match to Sheet 2 

DRILLING CO.: BAKER REP.: 

DRILLER: BORING NO.: '"':·!- : ,.~ ~' (2: 4 SHEET 1 OF ·~ 
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,• ... ·. . .· ...... . TEST BORING AND WELL CONSTRUCTION RECORD 
Baker Environmental, a 

PROJECT: 
CTONO· 

\1 

!2 

l3 

14 

15 

(6 

l1 

18 

19 

2.0 

2.1 

22 

23 

2.4 

25 

26 

n 

2.8 

29 

30 

SAMPLE TYPE 
S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D =Denison 

Depth 
(ft.) 

N=NoSample 
Samp. Samp. SPT 
Type Rec. or 
and (ft. & RQD 
No. %) 

r> -. " 
,t. c: ...... ..,... -
--·· ~-

c ~~ 

. '}OJ 
~J 

-
-

;w~'c 
&::(y' 
-· !v'' 

- 5S. 
--· 
i 'i tf / -- so: .. ..... -
l:-% 

- 0- s 5(_y~., 
-

(_). :.: -
-

A=Auger 
W=Wash 
C=Core 
P =Piston 

Lab PID 
Class. {ppm) 

or 
Pen. 
Rate 

S-:J l ~--c··t
--~~-----4-~~~-----~1-----4------

- (;. ~ :; 
.. -
; ()() -

- ~ \·.- (,; 
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I 
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-
-
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-
-
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.;· ., 

"' 

-

BORING NO.: 
DEFINITIONS 

SPT =Standard Penetration Test (ASlM D-1586)(Blowsi0.5') 
RQD =Rock Quality Designation(%) 
PID (ppm) =Results recorded with Hnu or OVA in ppm 

Well 
Elevation Installation 

Detail (ft. MSL) 
Visual Description 

Continued from Sheet 1 - -
-
-

-
-
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DRILLING CO.: ~:5:::-lo~r~L'---I.:...~;oc;..=c.."'-H'----------- BAKER REP.: 

DRILLER: BORING NO.: SHEETZ OF: 

1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: "· \t.: '/':.~_! -·~j 

CTONO.: 

'61 

SAMPLE TYPE 
S = Split Spoon 
T = Shelby Tube 
R = Air Rotary 
D= Denison 

Depth 
{ft.) 

-
-
-

N=No Sample 
Samp. Samp. SPT 
Type Rec. or 
and (ft. & RQD 
No. %) 

/.o .Yi 

A=Auger 
W=Wash 
C=Core 
P =Piston 

Lab PID 
Class. (ppm) 

or 
Pen. 
Rate 

~2 - --- _ _5_-::_U ______ I .c,-_, I, -·--t---t-----1 

-
33 -

-
34 - A-.i,J 

-
35 ·---·- ----J--- ---t---1 

-
:36 -

-
'9 

-
38 -

-
39 -

-
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-
41 -

-
42-

-
43 -

-44 -
-

4--5 -
-

4-6-
-

~7-

-f8 -
-

49 -
-

S"O 

BORING NO.: 
DEFINITIONS 

SPT = Standard Penetration Test (ASTM D-1586)(Blowsi0.5') 
RQD =Rock Quality Designation(%) 
PID (ppm) = Results recorded with Hnu or OVA in ppm 

Visual Description 

Continued from Sheet 
D~- ,~._::.. /v :/£f.·~--~·~ r.., 
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-
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37.t! / 

-· 
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-

-
-
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-
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-
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-

-
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Well 
Installation 

D<etail 
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-
-

-
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Elevation 
(ft. MSL) 

DRILLING CO.: _:$::;,;-::-::;;.;.-'.::::C-:.-7..::E;..::t-:;.;..11:.-______ _ BAKER REP.: 

DRILLER: BORING NO.: SHEET.30F 
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APPENHIX C.2 
TEST BORING AND WELL CONSTRUCTION RECORDS- PHASE II 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Roosevelt Roads SWMU 9 - Tanks 212-217 
CTONO.: 62470-277 BORING NO.: 9-MW02N 
COORDINATES: EAST: 779470.71 NORTH: 7151139.58 
ELEVATION: SURFACE: _10 _ .9.90 TOP OF PVC CASING· Ill 89 

!RIG: Mobile B-90 Truck MnnntP.cl Depth to 
Split Casing Augers Core Date Progress Weather Water 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) l" 3.25" 9/21/97 22 Clear Hi 80's 10.0 
I Length 2.0' 5.0' 
Type STD _HSA 
HammerWt. 140 lb. 
Fall 30" 
Remarks: 

SAMPLE TYPE WELL 11'1.1! JK!viATION 
S = Split Spoon A = Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C= Core _{ft.) (Ft.) 
D =Denison P =Piston PVC 2" -2.5 _10.0 

N No"· ,1, _EYG. Q._Ql()_ 2" 10.0 20.0 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. -) 
No. (Ft.,%) ps/bg Detail 

4 Fill material. Rxs. F. G. sand. - - -
1 S-1 u 7 0.2/0.2 Some clay. Lt. Brn. Dry. - - -

2.0 9 - - -
2 11 ··- -

11 -
Lt. Brn. clay. Little pieces of _=: -

3 S-2 0.9 15 0.2/0.2 - -
2.0 17 Rx.Damp. _ - -

4 19 - -
14 - - -

Lt. Brn. clay. Trace Rx. 5_ S-3 0.8 17 0.2/0.2 - -
- 2.0 15 Damp. -

~ 6 17 . 103.90 
-'----

10 - - -
7_ S-4 u 16 0.2/0.2 Mottled Lt. Reddish Brn. and _ -

- 2.0 16 Gray clay moist. -
~ 8 16 101.90 -

11 IMottlP.cl Lt. Reddish Brn. & - - -
9 S-5 14 Gray clay moist wet @ end. - - -

16 05 [Water@ 10.0' some blk. 
10 - - -

15 1~ 99.90 - ~ Match to Sheet 2 ~ 

DRILLING CO.: Soil Tech --------------------DRILLER: _Jo_r~ge_'_D_i~--------------
BAKER REP.: _J._T ...... e..:..ps;;..._ic-------·=---------
BORINGNO.: 9-MW02N SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Roosevelt Roads SWMU 9 - Tanks 212-217 
CTONO· .. 62470-277 BORING NO· .. 9-MW02N 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W=Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Denison P =Piston N=No Sample jps!bg =point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) pslbg Detail 

2.0 17 Continued from Sheet 1 ~ - ~ooouoooooooooouoooonouoonOOoOOUOOUonu•o•oonooooooooooooooooooo ~ -
11_ S-6 2.0 18 Lt. Bro. mottled gray/green _ ~ 

~ 
-

1428 17 moist. - - I= -
12 100% 20 - I= -I= 

- - I= -
13 I= 

- - I= -
A-N I= - - I= -

14- - I= -
I= - - I= -

15 ··································································- I= -
2.0 2 Lt. Bro. mottled Gray clay. _ I= - I= -

16_ S-7 2.0 4 Little silt. Moist. _ I= -1=. 1453 8 I= - - -
17 100% 10 I= - I= -

- - I= -
18_ I= - I= -

A-N t= 
- -- = 19- - = -= - - = -

20 .. ~ .. 2~ 89.90 
2.0 3 Lt. Bro. clay & silt. Blk. staining_ - -

21 S-8 2.0 5 along water paths. (Fe/mg) _ - -
1518 8 Relict Features Pres. Moist. - - -

22 100% 14 22.0 87.90 -

- - -
23 TD= 22' - - -

- - -
24 - - -

- - -
25 - - -

- - -
26 - - -

- - -
27- - -

- - -
28 - - -

- - -
29 - - -

- - -
30_ - -

DRILLING CO.: Soil Tech 
~--~~---------------

DRILLER: ~J~or~g~e·~D~i=~=--------------
BAKER REP.: 
BORING NO.: 

J. Tepsic 
9-MW02N SHEET20F 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Roosevelt Roads SWMU 9 - Tanks 212-217 
~~~=-~------~~~--~~~--~=---------~~~~----------------CTO NO.: 62470-277 BORING NO.: 9-MW02R 

COORDINATES: -=E--:-A-=s=T:-: ----=7--79-:2-:-9-:-0.-15----- NORTH: 9150691.89 

ELEVATION: SURF ACE: 109.81 TOP OF PVC CASING: 111.68 

RIG: Mobile B-90 Truck Mounted Depth to 
Split Casing Augers Core Date Progress Weather Water 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) 3" 3.25 9/21/97 17 Clear Hi 80's 
Length 2.0 5.0' 9/22/97 22 
Type SID H.S.A. 
HammerWt. 140 lb. 
Fall 30" 
Remarks: 

SAMPLE TYPE WELL ~]!'QRMA_TI_QN 
S = Split Spoon A = Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C= Core (Ft.) (Ft.}_ 
D =Denison P =Piston l'Y~ 2" -2.5 10.0 

N No c. .1. PVCO.OIQ 2" 10.0 20.0 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Deta:il 

·- . - -
1 __ S-1 0.2/0.2 Ftll Mat. F. G. Sand w/ Rxs. DIY:_ -

1555 - - -
2 - -

Fill Mat. same as above. - - - -
3 S-2 0.2/0.2 At btm. of sample. Red/Bm -- - -

!clay (Nat. Mat.) Fill is about 1600 - - -
4 13.5' to 4.0' thick Dry. -

- - -· 
5 __ S-3 0.2/0.2 Reddish Bm. clay & Silt Dry. _ -

1618 - - -
6 ~ 103.81 -

- - -
7 __ S-4 0.2/0.2 Mottled Reddish Bm. gray - -

1635 1yellow clay & silt Damp. - - -
8 

-~ ~ 101.81 

- Mottled Reddish Bm. gray clay _ -
9_ & silt Damp to moist slt.Petrol:.._ -

S-5 05 75 odor. - - -
10 1649 l<LQ. 99.81 

Match to Sheet 2 ~ 

DRILLING CO.: Soil Tech 
~~~--------DRILLER: -'-Jo-'-r...._ge_'_D_iaz _______ __ 

BAKER REP.: -'-J.;_T_;e~ps:..;.ic"----·-------
BORING NO.: 9-MW02R SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Roosevelt Roads SWMU 9 - Tanks 212- 217 
CTONO · .. 62470-277 

SAMPLE TYPE 
S = Split Spoon A= Auger 
T = Shelby Tube W = Wash 
R = Air Rotary C= Core 

D = Denison P = Piston N = No Sample 
Sample Sample Lab 

Depth (Ft.) Type& Rec. SPT ID 
No. (Ft.,%) 

!.& 22 -
11_ 2.0 24 

S-6 29 
-

12 1704 80% 24 

-
13 -

-
14_ 06 

-
15 

u 6 -
16_ S-7 2.0 9 

1716 13 -
17 75% 16 

-
18 -

-
19 -

-c 
20 

2.0 2 -
21 S-8 2.0 6 

-
0810 6 -

22 100% 9 

-
23_ 

-
24_ 

-
25_ 

-
26_ 

-
27-

-
28_ 

-
29 -

-
30_ 

DRILLING CO.: Soil Tech 
~~~~------------

DRILLER: ~J~or~g~e~'D~i~~---------

PID 
(ppm) 
ps/bg 

100 

100 

100 

20-50 

BORING NO· .. 9-MW02R 

DEFINITIONS 
SPT =Standard Penetration Test (ASTM Dl586) 
PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 
jps/bg =point source/background 

Well Elevation 
Visual Description Installation (Ft. MSL) 

Detail 
Continued from Sheet 1 -' = = -
Can smell Petroleum odor from_ = -= borehole- 100 ppm from borehole ~ -

~ - ~ -
10'-12' - ~ -
Mottled Reddish Brn. gray clay _ ~ 

~ -
& silt. Moist Pet. odor (old _ ~ -
gasoline???) ~ 

~ -
~ - ~ -

- ~ 
~ 

-

- ~ -
Same descrip. as above odor is _ ~ 

~ -
more that of solvent than _ = -
petroleum. = - = --

= - -= - = -
HNU readings on soil cuttings _ = = -
20-50ppm. _ = -= - = -

.. = .. 20.0 89.81 -
- -

Mottled Reddish Bm. clay little_ -
to some silt. moist. - -

22.0 87.81 --
- -

TD = 22' - -
- -

- --
- -

- -
- -

- -
- -

- --
- -

- -

- -
- __, 

- --, 

---" -

BAKER REP.: J. Tepsic 
BORING NO.: 9-MW02R SHEET20F 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Roosevelt Roads SWMU 9 - Tanks 212 - 217 
~~~~~~~~~~~~~~~~------------------------------·-------------

CTO NO.: ....:.6;:;..24....:.7....:.0....:.-2;..;..7..;_7_______ BORING NO.: 9-MW02S 
COORDINATES: EAST: 779468.40 NORTH: 8150269.05 
ELEVATION: SURFACE: 109.76 TOP OF PVC CASING: 112.42 

I RIG: Mobile B-90 Truck Mount Depth to 
Split Casing Augers Core Date Progress Weather Water 

Spoon Barrel (Ft.) (Ft.) 
Size (ID) 3" 3.25 9/21/97 Q-20 90's Humid Dry 
Length 2' 5' 9/21/97 90's Humid 11.8 
Type ss HS 
HammerWt. 140 lb. 
Fall 30" 
Remarks: 

SAMPI,E TYPE WELL !NjjUKM'ATIO~ 
S = Split Spoon A = Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) _{ft.) 
D =Denison P =Piston PVC Tluciiucd 2" -2.5 11.0 

N-Noc .1. PVC Slotted 0.010 2" 11.0 21.0 
-~. Sample Sample Lab PID Well Elevation 

)epth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

10 Gravel, some silt, slightly - - .-
1 S-1 2.0 29 0 weathered Basalt, dry, dense. - - -

2.0 24 - - -
2 22 - -

17 Gravel, some silt, slightly _ - - -
3_ S-2 2.0 24 0 weathered to fresh Basalt, dry, _ -

- 2.0 34 dense. __ -
4 28 -

- 19 Gravel, some silt, slightly -
~ 5_ S-3 1.2 31 0 weathered to fresh Basalt, dry Top of 104.76 

2.0 21 to damp, dense. - , .... -
6 13 -

16 Silt and clay, brown, black, - -
7_ S-4 LQ 15 0 red, damp, stiff, little gravel 

- 2.0 14 1Basalt fragments, mottled. of Sand 7J_ 102.26 
8 21 

6 Clay, some silt, moist, mottled,-= 
-

- -
9 S-5 u 7 0 1brown, red, grey, medium stiff._ - -:--

2.0 9 05 - - -
10 10 - -

Match to Sheet 2 

/··~LING CO.: Soil Tech BAKER REP.: Brian E. Davis 
JLLER: Jorge' Diaz BORING NO.: 9-MW02S SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: Roosevelt Roads SWMU 9 - Tanks 212-217 
CTONO· .. 62470-277 BORING NO· .. 9-MW02S 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W=Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Denison P =Piston N =No Sample ps/bg = point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) pslbg Detail 

6 Continued from Sheet 1 - - -
11 S-6 2.0 4 0 Clay, some silt, mottled, _ .. 1~ 98.76 - = 2.0 4 brown, grey, red, moist to wet, _ = - = -
12 2 medium stiff to soft. _ = -

2 Clay, some silt, mottled, brown, _ = - = -
13_ S-7 2.0 6 0 red, grey, little decomposed _ ~ -

2.0 ·8 Basalt, stiff to soft, wet zone _ = - = -
14 14 12.5-13.0 FT. _ = -

6 = - - = -
15 S-8 2.0 11 Clay, little silt, mottled, brown,_ = - = -

2.0 12 red, grey, little decomposed _ = -- = 16 21 Basalt stiff, moist. _ = -= - -- = 17 = - - -= - - = -
18_ A-N - = -= - - = -
19- = - = -= - - -
20 = - ::=:: -

5 Clay, little silt, mottled, brown, _ = - = 21.0 21_ S-9 2.0 5 red, grey, trace decomposed .. - ·:-: 88.76 -
2.0 8 Basalt, stiff wet. - --

22 8 22.0 87.76 

- End of boring @ 20.0 - -
23 - - -

- - -
24 

- - -
- - -

25 - - -
- - -

26 - - -
- - -

27_ - -
- - -

28_ - -
- - -

29 
- - -

.. -
- - -

30_ - - J 
DRILLING CO.: Soil Tech BAKER REP.: Brian E. Davis 
DRILLER: Jorge' Diaz BORING NO.: 9-MW02S SHEET20F 2 
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TEST BORING AND WELL CONSTRUCTION RECORDS

PHASE III 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-02R-HP10 

SAMPLE TYPE DEFINITIONS 
S = Macro Core Sampler A =Auger SPT =Standard Penetration Test (ASTM Dl586) 

T =Shelby Tube W =Wash PID =Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg =point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) Detail 

II_ - F= -
D-N -- -- -- -- F= 

- - F= -
I2 I2.0 I2.0 F= I2.0 90.85 

- BOH @ I2.0 feet - -
13 - - -

- - -
I4 - - -

- - -
I5- - -

- - -
I6 - - -

- - -
I7 - - -

- - -
I8_ - -

- - -
I9 - - -

- - -
20_ - -

- - -
2I - - -

- - -
22 - - -

- - -
23- - -

- - -
24 

- - -
25 - - -

- - -
- - -

26_ - -

27 - - -
- - -
- - -

28 - - -
- - -

29- - -

30 - - -

- - -

DRILLING CO.: BAKER REP.: Dave Schilling 
DRILLER: 

Inland Pollution Services Inc. 
Pedro J. Perez Quintero BORING NO.: 9-02R-HPIO SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-02R-HPIO 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geo;>robe 
Sm Core Casing 
Sampler 

779,487.6131 
102.85 

Augers Core 
Barrel 

NORTH: 150,662.9720 
TOP OF PVC CASING: None 

Date Progress Weather 
(Ft.) 

Size (ID) l-in. -- -- -- 6/26/1999 0.0- 12.0 ft. Sunny and hot 
Length 2-ft. -- -- --
Type Geoprobe -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: Sample prefix is 9-02R-HPIO 

SAMPLE TYPE WELL INFORMATION 
S = Macro Core Sampler S I = Large Core Sampler Top 

T =Shelby Tube W =Wash Type Diam. Depth 
R =Air Rotary C =Core (Ft.) 

D = Direct Push P =Piston Sch 40 PVC Riser I" 0 
N =No Sample Sch 40 PVC, 10-Siot Screen I" 2.0 

Sample Sample Lab PID Well 
Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation 

No. (Ft.,%) Detail 

- -
I - - -

- - -
2 S-1 4.0 -- 01 0 CLAY, some sand; damp; brown ~ -

100% with orange staining -= = - = -
3_ = - = -

- 3.± = -
4 4.0 = - = -= - - -
5_ = - = -

~ 

6 
-

S-2 4.0 CLAY; It brown becoming 
- ~ -

-- 0 ~ -
brown w/ orange staining; moist 

-
100% ~ - - ~ -

7 to wet ~ - - ~ -
- - ~ -

8 8.0 ~ - ~ -
- - ~ -

9 ~ - - ~ -
D-N -- -- -- -- ~ - -

~ 
-

10 
- - ~ -

Match to Sheet 2 ~ 

DRILLING CO.: Inland Pollution Services Inc. BAKER REP.: Dave Schilling 

Depth to 
Water 
(Ft.) 
2.6 

Bottom 
Depth 
(Ft.) 
2.0 
12.0 

Elevation 
(Ft. MSL) 

100.85 

99.45 

DRILLER: Pedro J. Perez Quintero BORING NO.: 9-02R-HP10 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-02R-HPI1 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geo:>robe 
Sm Core Casing 

779,131.1554 
107.48 

Augers Core 

NORTH: 150,813.2869 
TOP OF PVC CASING: None ------------------------

Depth to 
Date Progress Weather Water 

Sampler Barrel (Ft.) (Ft.) 
Size (ID) l-in. -- -- -- 6/26/1999 0.0 - 18.0 ft. Sunny and hot 8.4 
Length 2-ft. -- -- --
Type Geoprobe -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: Sample prefix is 9-02R-HPII 

SAMPLE TYPE WELL INFORMATION 
S = Macro Core Sampler A= Auger Top Bottom 

T = Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Sch 40 PVC Riser I" 0 8.0 
N =No Sample Sch 40 PVC, 10-Slot Screen ]" 8.0 18.0 

Sample Sample Lab PID Well Elevation 
Depth (Ft.) Type& Rec. SPT 10 (ppm) Visual Description Installation (Ft. MSL) 

No. (Ft.,%) Detail 
CLAY, some fine sand; brown; _ -

1_ damp -- -
1.5 105.98 

- -
2 S-1 4.0 -- 0 - -- ·-

100% - - -
3_ - ·-

- - -
4 4.0 - ·-

- - -
5_ - ·-

- - -
6_ S-2 4.0 -- 0 CLAY; mottled orangish- - ·-

100% brown & gray; damp - - -
7 - -- ·-

- - -
8 8.0 8.0 99.48 -- = ·-

- - = -
9 = - -- I= ·-

S-3 4.0 -- 0 I= - - -
10 100% I= 

-
Match to Sheet 2 

-- I= ·-
t; 

DRILLING CO.: Inland Pollution Services Inc. 
DRILLER: Pedro J. Perez Quintero 

BAKER REP.: -=D~a:-:v ..... e ...:.S--ch..._i~ll...:.in_..g'----:-:-:c=:::-:---::-c::---
BORING NO.: 9-02R-HP11 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase Ill RFI, Naval Station Roosevelt Roads 
CTONO· .. 26007-099 BORING NO.: 9-02R-HP11 

SAMPLE TYPE DEFINITIONS 
S = Macro Core Sampler A= Auger SPT = Standard Penetration Test (ASTM D 1586) 

T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P =Piston N=No Sample ps/bg = point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 Continued from Sheet 1 11.0 = 96.48 - = -
= - - -

12 12.0 = - ::= -= - - -
13 = - - = -= - - = -
14 S-4 2.4 01 0 CLAY, some gravel; brown; 

- ::= --
60% moist f= - - = -

15- - = -= 
- 16.0 

- = -
16 = - = -

= - - -
17 D-N -- -- -- -- = - - = -= - - -= 18 18.0 18.0 ,...- 18.0 89.48 

-
BOH @ 18.0 feet - -

19- - -
- - -

20 
- - -

- - -
21 

- - -
- - -

22_ - -
- - -

23 - - -
- - -

24 - - -
- - -

25_ - -
- - -

26 - - -
- - -

27 - - -
- - -

28_ - -
- - -

29 
- - -

- - -
30_ - -

DRILLING CO.: Inland Pollution Services Inc. 
DRILLER: Pedro J. Perez Quintero 

BAKER REP.: Dave Schilling 
BORING N 0.: -9--,-0,...,.2--:::-R--H-::-:P:-:1-:-1 ~--=s=-=H-:-E-:-ET=-=-2--::0-::-:F:--:--2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTO NO.: 26007-099 BORING NO.: 9-02R-HP12 
COORDINATES: EAST: 779,160.0346 NORTH: 150,541.3569 
ELEVATION: SURFACE: I 05.63 TOP OF PVC CASING: None 

Rig: GeoJrobe Depth to 
Sm Core Casing Augers Core Date Progress Weather Water 
Sampler Barrel (Ft.) (Ft.) 

Size (ID) l-in. -- -- -- 6/26/1999 0.0 - 18.0 ft. Sunny and hot 7.32 
Length 2-ft. -- -- --
Type Ge~robe -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Large Core Sampler A = Auger Top Bottom 

T =Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Sch 40 PVC Riser 1" 0 8.0 
N =No Sample Sch 40 PVC, 1 O-S lot Screen 1" 8.0 18.0 

Sample Sample Lab PID Well Elevation 
Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 

No. (Ft.,%) Detail 

- -
l_ S-1 2.0 0 CLAY; It gray w/ orangsih - ·-

100% brown staining; damp - - -
2 2.0 - ·-

- - -
3 S-2 2.0 0 - - ·-

100% 
- - -

4 4.0 - ·-
- - -

5 S-3 1.4 0 - - ·-
70% 

- - -
6 6.0 - ·-

- - -
7_ S-4 2.0 0 - ·-

100% - - -
8 8.0 8:.0 97.63 - ~ ·-

- - ~ -
9_ S-5 2.0 0 moist ~ - F= --

,.. 100% F= --
10 10.0 ~ 

Match to Sheet 2 
- ~ --

[::; 

DRILLING CO.: Inland Pollution Services Inc. 
DRILLER: Pedro J. Perez Quintero 

BAKER REP.: _D....;.a:._v..:..e ....;.S..:..ch:.:.:i..:..ll_in£g_-=---==----------
BORING NO.: 9-02R-HP12 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO· .. 26007-099 BORING NO · .. 9-02R-HP12 

SAMPLE TYPE DEFINITIONS 
S = Large Core Sampler A = Auger SPT =Standard Penetration Test (ASTM D1586) 

T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P =Piston N =No Sample ps/bg = point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 S-6 2.0 Continued from Sheet 1 ~ 
- - ~ -

100% 0 damp - ~ -- ~ 12 12.0 - = -= - - -= 13_ S-7 2.0 0 - = -
100% = - - t:= -

14 14.0 = - -= - - = -
15 S-8 2.0 0 - ~ - = -

- 100% - = -
16 16.0 ~ - ~ -

- - ~ -
17 S-9 2.0 0 Wet, water at 16' ~ 

- - = -
100% = -- = -

18 18.0 18.0 - 18.0 87.63 

- BOH @ 18.0 feet - -
19 - - -

- - -
20_ - -

- - -
21_ - -

- - -
22 -- -

- - -
23- - -

- - -
24- - -

- - -
25 -- -

- - -
26_ - -

- - -
27- - -

28 -
- -

- - -
- - -

29- - -
- - -

30 
- - -

DRILLING CO.: Inland Pollution Services Inc. BAKER REP.: .=D:...:a:..:.v..:.e.=S..:.ch::.i::.ll:.:.:in.:..g'--------
DRILLER: Pedro J. Perez Quintero BORING NO.: 9-02R-HP12 SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 778,691.8448 

112.46 ELEVATION: SURFACE: 

Rig: GeoJrobe 

BORING NO.: 9-A02-HP01 
NORTH: 150,745.4469 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress Weather 
Barrel (Ft.) 

Size (ID) 2-in. -- -- -- 6/2211999 0.0- 18.0 M. Sunny, High 80s 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A =Auger Top 
T =Shelby Tube W =Wash Type Diam. Depth 
R = Air Rotary C =Core (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 
P =Push N =No Sample Schedule 40 PVC 1 O-S lot Screen l-in. 8.0 

Sample Sample PID uses Well 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1_ - ·-
- - -

2_ - --
- - -

3 - - --
- - -

4 4.0 N-D NA 
Sandy clay. Hard. Light brown, green -

--
- - -

5 CL \black flecks. Dry; no odor. - ---
2.0 - - -

6 6.0 D 100.0% - --
- - -

7 - - --
- - -

8_ - = --
- - = -

9_ = - - = --
= 10 - - -

10.0 N-D NA = - = --
Match to Sheet 2 = 

Depth to 
Water 
(Ft.) 
>18.0 

Bottom 
Depth 
(Ft.) 
8.0 
18.0 

Elevation 
(Ft. MSL) 

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

BAKER REP.: Matt Maloney 
BORING N 0.: -:-9--A:--:0:-::2--:-H~P:-:O:-:-l"'-----=sH:-:-:E::cE:::T::-:-1-::0:-::F:--::-2 

----~---------------



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORINGNO· .. 9-A02-HP01 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM D1586) 
T =Shelby Tube W =Wash PID =Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N = No Sample ps/bg =point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 Same. Color change to green\white ~ - - I= -
- D 2.0 at 11.25 ft. - I= -

12 12.0 100.0% I= 
- I= -

- - I= -
13 I= 

- - - I= -
- - I= -I= 14 14.0 N-D NA - I= 

Color change to brown\white at I= 
-

- I= -
15- CL 14.25 ft. - I= - -

2.0 I= 
- - I= -

16 16.0 D 100.0% f:= - -= Moist at 18.0 ft. 
- - = -

17- - = = -
2 - = -

18 18.0 D 100.0% ~ 18.0 

- End of boring = 18.0 ft.:... -
19 - - -

- - -
20_ - -

- - -
21_ - -

- - -
22_ - -

- - -
23- - -

- - -
24- - -

- - -
25- - -

- - -
26_ - -

- -
27- - -

- - -
28 - - -

- - -
29 - - -

- -
30_ - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo BORING NO.: 9-A02-HP01 SHEET20F 2 

2/14/2000 9A02hp01 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geoxobe 

778,639.2205 
109.76 

Sampler Casing Augers Core 
Barrel 

BORING NO.: 
NORTH: 
TOP OF PVC CASING: 

Date Progress 
(Ft.) 

9-A02-HP02 
150,692.2488 
NA 

Depth to 
Weather Water 

(Ft.) 
Size (ID) 2-in. -- -- 6/22/1999 0.0- 18.0 M. Sunny, High 80s 16.9 
Length 4-ft. -- --
Type Stainless -- --
HammerWt. -- -- --
Fall -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A = Auger 
T = Shelby Tube W = Wash 
R =Air Rotary C = Core 

Type 

D = Direct Push, Macro Sampler P = Piston Schedule 40 PVC Casing 
N =No Sample Schedule 40 PVC 1 O-S lot Screen 

Sample Sample PID USCS 
Depth (Ft.) Type & Rec. (ppm) 

0.0 
1 -

-
2_ 

-
3 

-

-
4 4.0 

No. (Ft.,%) ps/bg 

D 
4.0 

100.0% 

lD 

CL 

Visual Description 

Top soil; roots, plant material from 
0.0 to 0.167'. 
Silty to sandy clay. Hard. Brown with 
white; dry. 

CL Sandy clay. Hard. Green/white; dry 

-

-
-
-

-

-

-
5_ to 7.8'. Moist from 7.8' to 8.0'. Petroleu~ 

-
6_ 

-
7_ 

-
8 8.0 D 

-
9_ 

10 -
-

4.0 
100.0% 

odor present from 7.8' to 8.0'. 

Match to Sheet 2 

-
-

-

-
-
-

-
-

-
-

Top 
Diam. Depth 

(Ft.) 
l-in. 0 
l-in. 5.5 

Well 
Installation 

i= 
f= 
f= 
f= 
t= 
f= 
I= 
I= t= 
= f= 
I= 
I= 
I= 
I= t:::: 

Detail 

-

·-
-

·-
-

·

-
·

-

·

-
·
-

·

-

--
-

--
-

--

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 

Bottom 
Depth 
(Ft.) 
5.5 
15.5 

Elevation 
(Ft. MSL) 

DRILLER: Domingo BORING NO.: 9-A02-HP02 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase Ill Investigation 
CTONO.: 26007-099 BORING NO· .. 9-A02-HP02 

SAMPLE TYPE DEFINITIONS 
S =Split Spoon A=Auger SPT =Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 Dry; no odor - ~ - ~ -
D 3.5 CL - ~ -

12 12.0 87.5% - ~ 
t: -

- - = -
13 Dry; no odor to 13 ft. Moist with = - - - = -

- petroleum odor from 13 to 14.1 ft. - t: -
14- = - ~ -

- r= -r= 15- D 2.0 CL - r= - -
50.0% r= 15.5 

16 16.0 - -
Dry; no odor. Brown/white; - -

17- D green\white. -
2 Fine sand. Dry; no odor. Brown\white _ - -

18 18.0 100.0% from 17.8 to 18.0 ft. -
- End of boring= 18.0 ft:... -

19- - -
- -

20 - - -
- -

21 - - -
- - -

22_ - -
- - -

23- - -
- - -

24_ - -
- - -

25_ - -
- - -

26_ - -
- - -

27- - -
- - -

28 - - -
- - -

29 - - -

30 - - -
- - -

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

~~~~---------------

BAKER REP.: ..:.M:..:::.:at:::.t.:.:M.:.:a::.lo::::.:n~e::.::y ____________ _ 
BORING NO.: 9-A02-HP02 SHEET 2 OF 2 

2/14/2000 9A02hp02 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURF ACE: 

Rig: Geoprobe 

778.696.9937 
108.71 

BORING NO.: 9-A02-HP03 
NORTH: 150,849.5054 
TOP OF PVC CASING: NA 

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/25/1999 0.0- 18.0 M. Sunny, High 80s 9.63 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A =Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 8.0 
P =Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 8.0 18.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) pslbg Detail 
0.0 - -

1 - - -
- - -

2_ - -
- - -

3 - - ·-
- - -

4_ - ·-
- - -

5 - - ·-
- - -

6 6.0 N-D NA - ·-
Clay, little black sand sized minerals. CL - - -

7 Clay is brown/white, dry, no odor. - - ·-
1.6 - - -

8 8.0 D 80.0% - = ·-
- - = -

9 = - - - = ·-

= 10 - - -= - - = --
Match to Sheet 2 ::::;: 

DRILLING CO.: Inland Pollution Services BAKER REP.: .:.:M.:.:a::.:.tt:...:M:.;.:.;;.al:.:;o.:.:;n.:..ey"--------------
DRILLER: Domingo 

----~----------------
BORING NO.: 9-A02-HP03 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORINGNO· .. 9-A02-HP03 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM Dl586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N = No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11_ 
1-- - r= -r= 

- - r= -
12 12.0 N-D NA r= -

Sandy clay, some coarse sand. Dry; r= - - r= -
13_ CL no odor. r= - -

~ 
-

2.0 - - ~ -
14 14.0 D 100.0% ~ - ~ -

- - ~ -
15- - - ~ -t= 

- - = -
16 16.0 N-D NA r= - ~ -

- -~ -
17 t= 

- - i= -

18 -
1.6 - ~ -

18.0 D 80.0% ~ f- -
-

End of boring= 18.0 ft. - -
19- - -

- - -
20_ - -

- - -
21 

- - -
- - -

22 
- - -

- - -
23 - - -

- - -
24 - - -

- - -
25 - - -

- - -
26 

- - -
- - -

27 - - -
- - -

28_ - -
- - -

29- - -
- - -

30_ - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo 

----~-----------------
BORING NO.: 9-A02-HP03 SHEET20F 2 

2/14/2000 9A02hp03 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 778,585.2131 

106.94 ELEVATION: SURFACE: 

Rig: Geoxobe 

BORING NO.: 9-A02-HP04 
NORTH: 150,815.8872 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress Weather 
Barrel (Ft.) 

Size (ID) 2-in. -- -- -- 6/25/1999 0.0- 16.0 M. Sunny, High 80s 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top 
T = Shelby Tube W = Wash Type Diam. Depth 
R =Air Rotary C =Core (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 
P= Push N =No Sample Schedule 40 PVC 1 O-S lot Screen l-in. 10.5 

Sample Sample PID uses Well 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1_ - -
- - -

2_ - -
- - -

3 - - -
- - -

4 4.0 N-D NA - ·-
Sandy clay. Firm. Brown\white 

5 
-

CL some black coarse sand sized fragments.-
-

- - ·-

- 2.0 Dry; no odor. - -
6 6.0 D 100.0% - ·-

- - -
7 - - ·-

- - -
8 - - ·-

- - -
9_ - - ·-

10 - 10.0 
- -

N-D NA - ·-
Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 

Depth to 
Water 
(Ft.) 
7.78 

Bottom 
Depth 
(Ft.) 
10.5 
15.5 

Elevation 
(Ft. MSL) 

DRILLER: Domingo BORING NO.: 9-A02-HP04 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02-HP04 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM 01586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11- ~~y clay, little gravel. White, green._ ~ -~ 2.0 CL Moist; no odor. _ ~ 
12 -

-
12.0 D 100.0% ~ -

~ - - ~ -
13- - - ~ -~ 

- - ~ -
14 14.0 N-D NA ~ -

Clayey sand, little gravel. Wet; no odor._ ~ 
~ -

15_ - - I= -
2.0 sc - ~ [-- -

16 16.0 D 100.0% -
- End ofboring = 16.0 ft.:... -

17 - - -
- - -

18 - --
- --

19 - --
- -') -_o_ 

- -
- -

21_ - -
- -

22_ - -
- --

23 - --
- --

24 - --
- --

25 - - -
- --

26 - - -
- -

27 - --
- -

28_ - -
- - -

29_ - -
- - -

30_ - -

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

---~~---------------

BAKER REP.: ..:.M~at:..t .:..:.M::a:.:.;lo::.:.n:.::e,z...y ________ _ 
BORING NO.: 9-A02-HP04 SHEET 2 OF 2 

2/14/2000 9A02hp04 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geoprobe 

778,541.0454 
105.74 

BORING NO.: 9-A02-HP05 
NORTH: 150,682.4069 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress 
(Ft.) 

Weather 
Depth to 
Water 
(Ft.) 

Size (ID) 2-in. -- --
Length 2-ft. -- --
Type Stainless -- --
HammerWt. -- -- --
Fall -- -- --
Remarks: 

SAMPLE TYPE 
S = Split Spoon A =Auger 
T = Shelby Tube W = Wash 
R =Air Rotary C =Core 

D = Direct Push, Large Bore Sampler 
P =Push N =No Sample 

Sample Sample PID 
Depth (Ft.) Type & Rec. (ppm) 

0.0 
1 

-

-
2_ 

-
3 -

-
4 4.0 

-
5 -

-
6 6.0 

-
7_ 

-
8 -

-
9_ 

10 - 10.0 

DRILLING CO.: 
DRILLER: 

No. (Ft.,%) ps/bg 

N-D 

D 

N-D 

NA 

1.0 
50.0% 

NA 

Inland Pollution Services 
Domingo 

Barrel 
6/25/1999 0.0- 12.0 M. Sunny, High 80s 6.90 ft. 

WELL INFORMATION 
Top Bottom 

Type Diam. Depth Depth 
(Ft.) (Ft.) 

Schedule 40 PVC Casing l-in. 0 0.0 
Schedule 40 PVC 10-Slot Screen l-in. 0.0 10.0 

uses Well Elevation 
ID Visual Description Installation (Ft. MSL) 

Detail 
~ 
~ -
~ -t= 

-
-
- = -

= - -= - = -= - = -

CL 

. -
Clay and sand. Soft. Brown with black 
fragments. Iron staining surrounding -

-
fragments. No odor. 

~ -
~ 
~ -
~ -
~ 
f= -
f= -f= 
~ -
~ 
~ -
~ ·-~ 
~ -
~ ·-~ 

-

-
-
-

-
-

-
- ;= -= 

Match to Sheet 2 

f= ·-
~ -
~ 
~ ·-
I= 

-
-

-

BAKER REP.: Matt Maloney 
BORING NO.: 9-A02-HP05 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 
Baker Environmental 

PROJECT: SWMU 9 Phase Ill Investigation 
CTONO.: 26007-099 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T =Shelby Tube W =Wash 
R = Air Rotary C = Core 

D = Direct Push P = Piston N =No Sample 
Sample Sample PID USCS 

Depth (Ft.) Type & Rec. (ppm) ID 
No. (Ft.,%) ps/bg 

11-
2.0 CL -

12 12.0 D 100.0% 

-
13-

-
14-

-
15_ 

-
16_ 

-
17_ 

-
18 -

-
19-

-
20_ 

-
21_ 

-
22_ 

23_ 

24 -
-

25 -

26 -
-

27 -

28_ 

29-

-
30-

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

---~~---------

2/14/2000 

BORING NO.: 9-A02-HP05 

DEFINITIONS 
SPT =Standard Penetration Test (ASTM D1586) 

PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

ps/bg =point source/background 

Visual Description 

Strong petroleum odor from I 0 - 11 ft. 
t-::- -
Saturated from 10 to 12 ft. _ 
Borehole collapsed to 10 ft. at completion. 

End of boring= 12.0 ft.:... 

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-
-

-

Well 
Installation 

Detail 

-

-
-

-
-

-
-

-
-

-
-

-

-
-

-
-

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-
-

-
-

-
-

-
-

-

Elevation 
(Ft. MSL) 

BAKER REP.: Matt Maloney 
BORING NO.: -':-9-'--A-'-0:-"-2..:..-H.;...P-'-:0-5"---SHE----E:--T-2-0-F---2:-

9A02hp05 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: GeoJrobe 

779,262.2470 
109.18 

BORING NO.: 9-A02R-HP01 
NORTH: 150,736.9874 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress Weather 
Barrel (Ft.) 

Size (ID) 2-in. -- -- -- 6/22/1999 0.0- 12.0 M. Sunny, High 80s 
Length 2-ft. -- -- -- 06/23/1999 12.0- 13.0 M. Sunny, High 80s 
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top 
T = Shelby Tube W = Wash Type Diam. Depth 
R = Air Rotary C =Core (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 
P= Push N =No Sample Schedule 40 PVC 1 O-S lot Screen l-in. 8.0 

Sample Sample PID uses Well 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I_ 
- -

- - -
2 - - -

- - -
3 - - -

- - -
4 4.0 N-D NA - -

- Silty clay. Firm. Dry; no odor. Brown - -
5 CL with red staining, blue green patches. _ - -

2.0 - - -
6 6.0 D 100.0% - -

- - -
7 - - -

- - -
8_ - ;::: -

- - f= -
9 f= - - - f= -

- - f= -
10 10.0 N-D NA i= 

- i= -
Match to Sheet 2 ~ 

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 

Depth to 
Water 
(Ft.) 
>12.0 
>13.0 

Bottom 
Depth 
(Ft.) 
8.0 
13.0 

Elevation 
(Ft. MSL) 

DRILLER: Domingo BORING NO.: 9-A02R-HP01 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02R-HP01 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D 1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 Same. Stiff. - != - ;:: -
- D 2.0 CL Collected sample for lab analysis from _ ;:: -

12 12.0 100.0% 10 to 12ft. (9-02R-HP01) -
;:: 
t::: -

- - = -
13 13.0 N-D NA = = -

- End of boring= 13.0 ft _ -
14 - - -

- - -
15 - - - -

- - -
16 - - -

- - -
17- - -

- - -
18_ - -

- - -
19- - -

- - -
20_ - -

- - -
21 - - -

- - -
22 

- - -

- - -
23 - - -

24 -
- -

- - -
- - -

25 - - -
- - -

26_ - -

- - -
27- - -

- - -
28_ - -

- - -
29 - - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo 

---~~---------------
BORING NO.: 9-A02R-HPOI SHEET20F 2 

2/14/2000 9A02Rhp01 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 779,337.6594 

105.97 ELEVATION: SURFACE: 

Rig: GeoJrobe 

BORING NO.: 9-A02R-HP02 

NORTH: ~1~50~,6~7~4~.5~6~23~-----------
TOP OF PVC CASING: NA ------------------------

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 

Size (ID) 2-in. -- -- -- 6/23/1999 0.0- 12.0 M. Sunny, High 80s 8.79 ft. 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T =Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 2.0 
P= Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 2.0 12.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I - - -

- - -
2 

;= - - -

- - != -
3 t::: 

- - ~ -
- - != -

4 != 
- - != -

!= - - != -
5_ - != -t::: - - f= -
6 6.0 N-D NA != - != -

7 - - != -
Clay. Plastic. Firm. White, brown with != -
orange staining. Black spots with iron - != -

2.0 != - . . d - -
8 8.0 D 100.0% CH stammg. Dry; no o or. = - != -

- - != -
9_ != 

- - != -
- - != -

10 10.0 N-D NA != 
- != -

Match to Sheet 2 != 
DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo BORING NO.: 9-A02R-HP02 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02R-HP02 

SAMPLE TYPE DEFINITIONS 
S =Split Spoon A= Auger SPT =Standard Penetration Test (ASTM 01586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

II_ ~llect sample 9-02R-HP02, dup, - ~ -'= - 2.0 CH MS/MSD, here. - c:: -
12 12.0 D 100.0% t:: 

f- -
- End of boring= 12.0 ft_ -

13_ - - -
- - -

14 - - -
- - -

15 - - - -
- - -

16 - - -

- -
17- - -

- - -
18_ - -

- -
19_ - -

- -
20 - - -

- - -
21 - - -

- - -
22_ - -

- - -
23_ - -

- - -
24_ - -

- -
25_ - -

- - -
26_ - -

- -
27- - -

- -
28 - - -

- - -
29 

- - -

- -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo BORING NO.: 9-A02R-HP02 SHEET20F 2 

2/14/2000 9A02Rhp02 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 779,281.1892 

109.26 ELEVATION: SURFACE: 

Rig: Geoprobe 

BORING NO.: 9-A02R-HP03 
NORTH: 150,643.0177 
TOP OF PVC CASING: NA 

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/2211999 0.0- 12.0 M. Sunny, High 80s >12.0 
Length 2-ft. -- -- -- 06/23/1999 12.0- 14.0 M. Sunny, High 80s >14.0 
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 9.0 
P =Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 9.0 14.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I_ - ·-
- - -

2_ - ·-

- - -
3 - - ·-

- - -
4_ - ·-

- - -
5 - - ·-

- - -
6_ - ·-

- - -
7 7.0 N-D NA -. ·-

- Clay. Highly plastic. Soft. White with - -
8_ CH iron staining. - ·-

2.0 - - -
9 9.0 D 100.0% - = --

- - ~ -
10 10.0 N-D NA ~ 

Match to Sheet 2 
- ~ --

f-

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

----~---------------

BAKER REP.: ..:..M..:..a~tt.:...:M:...=a.:..;:lo..;.;n.::..ey~-------------
BORING NO.: 9-A02R-HP03 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase lii Investigation 
CTONO· .. 26007-099 BORING NO.: 9-A02R-HP03 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps!bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps!bg Detail 

11- Same. Color reddish brown with white_ I= -
2.0 CH patches. I= 

- I= -
12 12.0 D 100.0% Collect sample 9-02R-HP03 here. I= -I= 

- - I= -
13_ I= - - I= -

- - I= -
14 14.0 N-D NA I= t= -

End ofboring = 14.0 ft - - -
15 - - - -

- - -
16 - - -

- - -
17- - -

- - -
18- - -

- - -
19- - -

- - -
20_ - -

- - -
21 - - -

- - -
22 - - -

- - -
23 - - -

- - -
24 - - -

- - -
25_ - -

- - -
26_ - -

- - -
27- - -

- - -
28_ - -

- - -
29- - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
--------~---------------DRILLER: Domingo -----=----------------- BORING NO.: 9-A02R-HP03 SHEET 2 OF 2 

2/14/2000 9A02Rhp03 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geoxobe 

779,361,8655 
106.5 

BORING NO.: 9-A02R-HP04 
NORTH: 150,73.4876 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress Weather 
Barrel (Ft.) 

Size (ID) 2-in. -- -- -- 6/23/1999 0.0- 12.0 M. Sunny, High 80s 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top 
T = Shelby Tube W = Wash Type Diam. Depth 
R =Air Rotary C =Core (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 
P= Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 7.0 

Sample Sample PID uses Well 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1 - - -
- - -

2_ - -
- - -

3 - - -
- - -

4 4.0 N-D NA 
Clay. Firm. White with red/brown spot;-

·-
- - -

5_ CL Dry; no odor. - ·-
2.0 - - -

6 6.0 D 100.0% - ·-

7 - - -
- - = ·-
- - = -

8 = - - = ·-
- - ~ -

9_ = - - f= --= 10 - - -
10.0 N-D NA = - = --

Match to Sheet 2 = 
DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 

Depth to 
Water 
(Ft.) 

11.99 ft. 

Bottom 
Depth 
(Ft.) 
7.0 
12.0 

Elevation 
(Ft. MSL) 

DRILLER: Domingo BORING NO.: 9-A02R-HP04 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02R-HP04 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM Dl586) 
T =Shelby Tube W = Wash PID =Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Direct Push P = Piston N =No Sample ps!bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

II_ ~llect sample 9-02R-HP04 here. - I= 
f= -

- 2.0 CL - ~ 
I2 I2.0 D 100.0% ~ 

-
f.- -

- End of boring = I2.0 ft _ -
13- - - -

- - -
I4- - -

- - -
I5- - - -

- - -
I6_ - -

- - -
17 - - -

- - -
I8 - - -

- - -
19- - -

- - -
20_ - -

- - -
2I_ - -

- - -
22 - - -

- - -
23 - - -

- - -
24 - - -

- - -
25 - - -

- - -
26 - - -

- - -
27 - - -

- - -
28_ - -

- - -
29_ - -

- - -
30_ - -

DRILLING CO.: Inland Pollution Services BAKER REP.: ..;;M.:.:..::..at:..:..t..:..:M.::a:..:..lo..:..:n..:..:e~y------------
DRILLER: Domingo 

---~~---------------
BORING NO.: 9-A02R-HP04 SHEET 2 OF 2 

2/14/2000 9A02Rhp04 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION· SURFACE: 

Rig: Geoprobe 

779,354.4203 
104.67 

BORING NO.: 9-A02R-HP05 
NORTH: 150,608.8998 
TOP OF PVC CASING: NA 

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/23/1999 0.0- 12.0 M. Sunny, High 80s 9.53 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A =Auger Top Bottom 
T =Shelby Tube W = Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 2.0 
P= Push N =No Sample Schedule 40 PVC 10-Siot Screen l-in. 2.0 12.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1_ - -
- - -

2_ - = -
- - = -

3 ;= - - t= -= - - -
4 4.0 N-D NA = - = -

Clay. Firm. White with red/brown spots._ = - = -
5 CL Dry; no odor. ;::::: - - -

2.0 t::: - - = -
6 6.0 D 100.0% = - = -

- - ::::: -
7_ = - ;= -

- - t::: -
8 t= - - t= -= - - -
9_ = - - = -= 10 - - -

10.0 = N-D NA = - -
Match to Sheet 2 = 

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo ____ _g~--------------

BAKER REP.: ..;..M..:.a~tt.:....M:.=.;a.:..:lo.,.,.n-:'ey<....-------------
BORING NO.: 9-A02R-HP05 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02R-HP05 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT = Standard Penetration Test (ASTM 01586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N = No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11_ ~llect sample 9-02R-HP05 here. - = -= 2.0 CL - = -
12 12.0 D 100.0% = r- -

- End of boring = 12.0 ft _ -
13_ - - -

- -
14 - - -

- -
15 - - - -

- -
16_ - -

- -
17- - -

- -
18_ - -

- -
19- - -

- -
20 - - -

- - -
21 - - -

- -
22_ - -

- - -
23_ - -

- -
24_ - -

- - -
25_ - -

- -
26_ - -

- -
27- - -

- - -
28 - - -

- - -
29 - - -

- -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo 

~~~~---------------
BORING NO.: 9-A02R-HP05 SHEET20F 2 

2/14/2000 9A02Rhp05 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 779,190.0920 

109.83 ELEVATION: SURFACE: 

Rig: Geoxobe 

BORING NO.: 9-A02R-HP06 
NORTH: 150,686.1523 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress Weather 
Barrel (Ft.) 

Size (ID) 2-in. -- -- -- 6/2311999 0.0- 12.0 M. Sunny, High 80s 
Length 2-ft. -- -- -- 6/25/1999 12.0-18.0 M. Sunny, High 80s 
Type Stainless -- -- --
HammerWt. -- -- -- --
Fan -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top 
T = Shelby Tube W = Wash Type Diam. Depth 
R = Air Rotary C =Core (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 
P =Push N =No Sample Schedule 40 PVC 10-Slot Screen l-in. 8.0 

Sample Sample PID uses Well 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1 - - -
- - -

2 
- - -
- - -

3 - - -
- - -

4 4.0 N-D NA 
Clay. Soft. White with re/brown spots.-= 

-

- -
5 CL Dry; no odor. - - -

2.0 - - -
6 6.0 D 100.0% - -

- - -
7 - - -

- - -
8 

- - = -
9 - - = -= - - - = -= - - -
10 10.0 N-D NA = - = -

Match to Sheet 2 = 
DRILLING CO.: Inland Pollution Services 

Depth to 
Water 
(Ft.) 
dry 

17.56 

Bottom 
Depth 
(Ft.) 
8.0 
18.0 

Elevation 
(Ft. MSL) 

DRILLER: Domingo 
----~----------------

BAKER REP.: Matt Maloney 
BORING NO.: -:::9--A:-:0:-=2-=R-=-H~P::-:0:":6~7SH::-::=EE=T::::-:-l-::O-::F:--:-2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 BORING NO.: 9-A02R-HP06 

SAMPLE TYPE DEF1NITIONS 
S =Split Spoon A= Auger SPT =Standard Penetration Test (ASTM D1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Direct Push P = Piston N = No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 Collect sample 9-02R-HP06 here. f= - 1- - f= -
- 2.0 CL - f= -

12 12.0 D 100.0% - f= -f= 
- - f= -

13_ f= - - f= -
- - f= -

14- f= 
- f= -

- - f= -
15- f= 

- - f= -

- - f= -f= 16_ - f= -
f= - - f= -

17- - f= -f= 
- - f= -

18 18.0 N-D NA !;;;;;;; -

- End of boring= 18.0 ft_ -
19 - - -

- - -
20 - - -

- - -
21_ - -

- - -
22_ - -

- - -
23_ - -

- - -
24_ - -

- - -
25_ - -

- - -
26_ - -

- - -
27 - - -

- - -
28 - - -

- - -
29 - - -

- - -
30_ - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo 

----~~---------------
BORING NO.: 9-A02R-HP06 SHEET20F 2 

2/14/2000 9A02Rhp06 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geo:>robe 

779,376.0790 
106.13 

BORING NO.: 9-A02R-HP07 
NORTH: 150,883.2623 
TOP OF PVC CASING: NA 

Sampler Casing Augers Core Date Progress Weather 
Barrel (Ft.) 

Size (ID) 2-in. -- -- -- 6/2311999 0.0- 16.0 M. Sunny, High 80s 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top 
T = Shelby Tube W =Wash Type Diam. Depth 
R = Air Rotary C =Core (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 
P =Push N =No Sample Schedule 40 PVC 1 O-S lot Screen l-in. 6.0 

Sample Sample PID uses Well 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1_ - -
- - -

2 - - -

- - -
3 

- - -

- - -
4 4.0 N-D NA - -

-
Clay. Soft. White with red/brown spots 

-
5 CL (iron staining). Moist; no odors. -

- - -
2.0 - - -

6 6.0 D 100.0% ;:= - -
- - f= -

7 f= 
- - f= -

- - f= -
8 f= 

- - f= -
- - f= -f= 9_ - - I= -

I= 
10 - - f= -

10.0 N-D NA f= 
Match to Sheet 2 

- f= -
f-

Depth to 
Water 
(Ft.) 

7.02 ft. 

Bottom 
Depth 
(Ft.) 
6.0 
16.0 

Elevation 
(Ft. MSL) 

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

BAKER REP.: Matt Maloney 
BORING NO.: "":'9--A:-:0,..,.2.,.,-R....,-H-:-:P:-:0:"::7-..,.,SH:-:=EE::-T:::--c-1-:0-:F:--2 

---~---------------



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02R-HP07 

SAMPLE TYPE DEFINITIONS 
S =Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D 1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11- Collect sample 9-02R-HP07 here. - = -r-- = 2.0 CL = - - -
12 12.0 D 100.0% = - = -

- - = -
13- = - - = -

= - - -
14- = - = -= - - -
15- = - - ~ -

- ~ -- t= 
16 16.0 N-D NA ;;;;;; -

-
End ofboring = 16.0 ft_ -

17- - -

- -
18 - - -

- -
19_ - -

- - -
20_ - -

- - -
21_ - -

- - -
22 - - -

- - -
23 - - -

- - -
24 

- - -
- - -

25 - - -

26 - - -
- - -

- -
27 - - -

- -
28_ - -

- -
29_ - -

- -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo 

---~~---------------
BORING NO.: 9-A02R-HP07 SHEET20F 2 

2/14/2000 9A02Rhp07 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase Ill Investigation 
CTO NO.: 26007-099 BORING NO.: 9-A02R-HP08 
COORDINATES: -=E:-:-A-=s-=T:-: ---7-::7-:-9 ,-3-58:-_:-15-::3-=7- NORTH: 150,508.9418 
ELEVATION: SURFACE: 109.47 TOP OF PVC CASING: NA 

Rig: Geo1 robe Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/23/1999 0.0- 12.0 M. Sunny, High 80s 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T =Shelby Tube W =Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing 
P =Push N =No Sample Schedule 40 PVC I O-S lot Screen 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I 
- - -
- - -

2 
- - -
- - -

3_ - -
- - -

4 4.0 N-D NA 
Clay, little fine graveL Soft. Brown with 

-
- - -

5_ CL red spots (iron staining). Dry; no odor._ -
2.0 - - -

6 6.0 D 100.0% - ·-
- - -

7_ - ·-
- - -

8 - - ·-
- - -

9 - - - ·-

10 - 10.0 N-D NA 
- -

- ·-
Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo BORING NO.: 9-A02R-HP08 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CTONO.: 

SWMU 9 Phase III Investigation 
26007-099 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T =Shelby Tube W =Wash 
R = Air Rotary C = Core 

D = Direct Push P = Piston N =No Sample 
Sample Sample PID USCS 

Depth (Ft.) Type & Rec. (ppm) ID 
No. (Ft.,%) ps/bg 

BORING NO: 9-A02R-HP08 

DEFINITIONS 
SPT =Standard Penetration Test (ASTM D1586) 

PID = Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

ps/bg =point source/background 

Visual Description 
Well 

Installation 
Detail 

Same. Grey. Moist to wet. No iron 
CL ';t;ining. Collected sample 9-02R-HPOS: 

--1!----+-----r----t-----+------lhere. Could not set well screen or casin_g_ 

11-
1.0 -

12 12.0 D 50.0% 
due to borehole collapse. 

-

-
-

- -
End ofborehole = 12.0 ft. -13- -

- - -
14- - -

- - -
15- - -

- - -
16 - - -

- - -
17_ - -

- - -
18_ - -

- - -
19- - -

- - -
20_ - -

- - -
21 - - -

- - -
22 - - -

- - -
23_ - -

- - -
24_ - -

- - -
25_ - -

- - -
26_ - -

- - -
27- - -

- -
28_ - -

- -
29_ - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 

Elevation 
(Ft. MSL) 

DRILLER: Domingo BORING NO.: 9-A02R-HP08 SHEET20F 2 
--~~--------

2/14/2000 9A02Rhp08 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 779,099.6837 

110.62 ELEVATION: SURFACE: 

Ri~: Geoprobe 

BORING NO.: 9-A02R-HP09 
NORTH: 150,651.2800 
TOP OF PVC CASING: 7N::-:A....:.._ _________ _ 

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/23/1999 0.0-18.0 M. Sunny, High 80s 16.27 ft. 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 8.0 
P= Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 8.0 18.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I - - ·-
- - -

2_ - ·-

- - -
3 - - ·-

- - -
4 4.0 N-D NA 

- ·-
- Clay. Firm. Brown with black spots. - -

5 CL Dry; no odor. - - ·-
2.0 - - -

6 6.0 D 100.0% 
- ·-

- - -
7 

- - ·-
- - -

8 - - = ·-
- - = -

9_ = - - = ·-= IO - - -
10.0 N-D NA = - = ·-

Match to Sheet 2 = 
DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 

--------~-------------DRILLER: Domingo 
----~---------------

BORING NO.: 9-A02R-HP09 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-A02R-HP09 

SAMPLE TYPE DEFINITIONS 
S =Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D1586) 
T =Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N = No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

II_ ~me. Soft. - ~ -~ 2.0 CL - ~ - -
12 12.0 D 100.0% - ~ 

t= -

- - ~ -
13_ ~ 

- - ~ -

- - ~ -
14 14.0 N-D NA ~ 

- ~ -

-
Same. Moist at 15.0 ft. Collect sample _ ~ -I= 15 CL 9-02R-HP09 here. - I= - - -

2.0 - I= 
I= -

16 16.0 D 100.0% I= -
Sandy clay and pebbles. Brown. Wet I= - I= -

17- sc at 17.0 ft. - I= t= -
2.0 - = -

18 18.0 D 100.0% ~ -
End of boring= 18.0 ft.:.... -

19_ - -
- -

20_ - -
- - -

21 
- - -

- - -
22 - - -

- - -
23_ - -

- - -
24_ - -

- - -
25_ - -

- -
26_ - -

- -
27- - -

- - -
28 - - -

- - -
29 - - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: ~D.:....o~m~~~·n~g~o ______________ __ BORING NO.: 9-A02R-HP09 SHEET20F 2 

2/14/2000 9A02Rhp09 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-805-HPOI 
COORDINATES: EAST: NORTH: 151,644.5240 
ELEVATION: SURFACE: 

779,474.9006 
107.55 TOP OF PVC CASING: ...;;.N..:..:o..:..:n_e _________ _ 

Rig: Geo Jrobe Depth to 
Sm Core Casing Augers Core Date Progress Weather Water 
Sampler Barrel (Ft.) (Ft.) 

Size (ID) l-in. -- -- -- 6/24/1999 0.0- 12.0 ft. Sunny and hot 6.86 
Length 2-ft. -- -- --
Type Geoprobe -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: Sample prefix is 9-805-HPOI 

SAMPLE TYPE WELL INFORMATION 
S =Large Core Sampler A= Auger Top Bottom 

T = Shelby Tube W =Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Sch 40 PVC Riser I" 0 2.0 
N =No Sample Sch 40 PVC, 10-Slot Screen I" 2.0 12.0 

Sample Sample Lab PID Well Elevation 
Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 

No. (Ft.,%) Detail 

- -
I S-1 2.0 01 0 CLAY, some fine sand, trace - - -

- 100% fine gravel; brown; damp - -
2 2.0 :~ 105.55 - I= 

- - f= -
3_ D-N -- -- -- -- f= - f= -

- - f= -
4 4.0 f= - f= -

- - f= -
5 S-2 2.0 0 5.0 f= 102.55 - f= -

100% f= 
6 

-
6.0 

- f= -
COARSE SAND, some gravel; f= 
greenish-brown; damp; -- f= -

- - f= -
7_ D-N -- -- -- -- petro, odor f= - f= -

- - f= -
8 8.0 8.0 f= 99.55 

f= -
- FINE SAND, some clay; - f= -

9 S-3 2.0 02 0 brown; damp 9.0 f= 98.55 -
100% COARSE SAND, some gravel; f= -

f= - - f= -
10 10.0 greenish-brown; damp; petro. - f= ·-

odor Match to Sheet 2 f= 

DRILLING CO.: Inland Pollution Services Inc. BAKER REP.: Dave Schilling 
DRILLER: Pedro J. Perez Quintero BORING NO.: 9-805-HPOl SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO · .. 26007-099 BORING NO · .. 9-B05-HP01 

SAMPLE TYPE DEFINITIONS 
S = Large Core Sampler A = Auger SPT =Standard Penetration Test (ASTM D1586) 

T =Shelby Tube W =Wash PID =Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P =Piston N =No Sample pslbg =point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11_ Continued from Sheet I - == -= D-N -- -- -- -- ::: 
12 - 12.0 12.0 :::::: 12.0 95.55 :--

13-= 
- -

- -

14-= 
- -

- -
- - -

15_ - -
- - -

16_ - -
- - -

17- - -
- - -

18_ - -
- - -

19_ - -
- - -

20_ - -
- - -

21_ - -
- - -

22_ - -

23 - - -
- - -

24-= 
- -

- -
- -

25_ - -
- -

26_ - -
- - -

27- - -
- -

28_ - -
- -

29- - -
30 - - -

- - -

DRILLING CO.: BAKER REP.: Dave Schilling 
DRILLER: 

Inland Pollution Services Inc. 
Pedro J. Perez Quintero BORING NO.: 9-B05-HPOI SHEET20F 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-B05-HP02 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

779,531.3978 
112.13 

NORTH: 151,628.2062 
TOP OF PVC CASING: 7N~A:-'-----------

Ri2: Gem robe Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) l-in. -- -- -- 6/24/1999 0.0-20.0 M. Sunny, Low 90s 12.0 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Large Core Sampler A =Auger Top Bottom 

T = Shelby Tube W = Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Schedule 40 PVC Casing l-in. 0 11.0 
N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 11.0 16.0 

Sample Sample PID Lab Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) pslbg Detail 

- -
I 

- - -
- - -

2_ - -
- - -

3 D-N -- -- --- - -
- - -

4_ - -

- - -
5 - - -

- - -
6 6.0 - -
7 - - -

S-1 1.5 -- -- SILT, trace clay; brown, tan & white; _ - -
75% damp; blue-gray/green staining & petro._ - -

8 8.0 odor from 7.5 - 8.0 ft. _ -
- - -

9_ S-2 0.8 340.0 -- As above, but entirely stained w/ - - -
10 -

40% 5.0 strong odor - -
10.0 - -

Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: Mark DeJohn/Dave Schilling 
DRILLER: Domingo Gonzales BORING NO.: 9-B05-HP02 SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase lil RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-B05-HP02 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A =Auger SPT = Standard Penetration Test (ASTM D 1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Direct Push P =Piston N =No Sample ps/bg = point source/background 
Sample Sample PID Lab Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

II_ Continued from Sheet I - ~ -
S-3 1.4 -- -- As above, stained w/ odor, little f/c ~ - - -

12 12.0 70% sand@ 11.5 ft; wet at 12ft. ~ - ~ -
- - ~ -

13 r= 
- - r= -

- - r= -~ 14- D-N -- -- r= - r= -
- - r= -

15- r= 15.0 - r= -

16 -
- r= -

16.0 r= - - -
- - -

17- S-6 1.7 0.0 -- C SAND, semi-cemeted; mottled white_ - -
85% 0.0 & black; stiff; damp 

18 - 18.0 
- -

- -
- - -

19- S-7 1.7 0.0 -- As above, but wet - - -
85% 0.0 - - -

20 20.0 20.0 

- BOH @20ft. - -
21 - - -

- - -
22_ - -

- - -
23 - - -

- - -
24_ - -

- - -
25_ - -

26 - - -
- - -
- - -

27- - -
- - -

28 - - -
- - -

29_ - -
- - -

30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Mark DeJohn/Dave Schilling 
DRILLER: Domingo Gonzales BORING NO.: 9-B05-HP02 SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geoprobe 
Sampler Casing 

Size (ID) 2-in. --
Length 2-ft. --
Type Stainless --
HammerWt. -- --
Fall -- --
Remarks: 

779,395.6765 
105.87 

Augers Core 
Barrel 

-- --
-- --
-- --
-- --
-- --

BORING NO.: 9-B05-HP03 · 
NORTH: 151,627.1978 
TOP OF PVC CASING: NA 

Depth to 
Date Progress Weather Water 

(Ft.) (Ft.) 
6/25/1999 0.0- 12.0 M. Sunny, High 80s 9.94 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 2.0 
P =Push N =No Sample Schedule 40 PVC 10-S\ot Screen 1-in. 2.0 12.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1_ - -
- - -

2 
~ - - -

- - I= -
3_ I= - I= -

- - I= -
4 I= 

- - I= -
I= - - I= -

5 I= - - I= -
- - I= -

6 6.0 N-D NA - I= -
CL Clay, blue/grey. Petroleum odor. I= 

- - I= -
7 I= -

0.5 45.0 
- I= -

- - I= -
8 8.0 D 25.0% NA I= - I= -

- - I= -
9 I= 

- - - I= -
I= - - I= -

10 10.0 N-D NA I= - I= 
-

Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo 

~--~~--------------
BORING NO.: 9-B05-HP03 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: 
CTONO.: 

SWMU 9 Phase III Investigation 
26007-099 

SAMPLE TYPE 
S = Split Spoon A = Auger 
T =Shelby Tube W = Wash 
R = Air Rotary C = Core 

D = Direct Push P =Piston .N =No Sample 
Sample Sample PID USCS 

Depth (Ft.) Type & Rec. (ppm) ID 
No. (Ft.,%) ps/bg 

I 1 _ 45/NA CL 
2.0 10 to 

12 12.0 D 100.0% 10.75 

-
13_ 

-
14-

-
15-

16_ 

17-

-
18_ 

-
19 -

-
20_ 

21_ 

-
22_ 

-
23_ 

-
24_ 

-
25 -

-
26 -

-
27-

-
28 -

-
29_ 

-
30_ 

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

----~-----------------

2/14/2000 

BORING NO.: 9-B05-HP03 

DEFINITIONS 
SPT =Standard Penetration Test (ASTM Dl586) 

PID =Photo Ionization Detector Measurement 
MSL = Mean Sea Level 

ps/bg =point source/background 
Well 

Visual Description Installation 
Detail 

-
-

Clay, blue/gray to green/gray. Soft to _= 
-::-' -
firm. Petroleum odor from 10 to 10.75 _ =: 
~ = -

End of boring= 12.0 ft.:_ -
- -
- -

- -
- -

- -
- -

- -
- -

- -
- -

- -

- -
- -

- -

- -
- -

- -
- -

- -
- -

- -

- -
- -
- -

- -

- -
- -
- -

- -
- -

- -
- -

- -
- -

- -

Elevation 
(Ft. MSL) 

BAKER REP.: Matt Maloney 
-------~--------------BORING NO.: 9-B05-HP03 SHEET 2 OF 2 

9B05hp03 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-B05-HP04 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

Rig: Geoprobe 
Sm Core Casing 

779,506.3194 
104.21 

Augers Core 

NORTH: 151,679.2881 
TOP OF PVC CASING: None 

Date Progress Weather 
Sampler Barrel (Ft.) 

Size (ID) 1" -- -- -- 6/24/1999 0.0- 8.0 ft. Sunny and hot 
Length 2' -- -- --
Type Geoprobe -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: Sample Prefix is 9-B05-HP04 

SAMPLE TYPE WELL INFORMATION 
S = Large Core Sampler A= Auger Top 

T = Shelby Tube W = Wash Type Diam. Depth 
R = Air Rotary C =Core (Ft.) 

D = Direct Push P =Piston Sch 40 PVC Riser 1" 0 
N =No Sample Sch 40 PVC, 10-Siot Screen 1" 18.0 

Sample Sample Lab PID Well 
Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation 

No. (Ft.,%) Detail 

FINE SAND; brown to greenish--
-

1 S-1 2.0 01 0 - - -

-
100% brown; dry - -

2 2.0 
- -

- - -
3_ D-N -- -- -- -- :~ - = = - - -
4 4.0 = - = -

= - - -
5_ S-2 2.0 02 26 wet = - = -

100% = - - = -
6 6.0 = - -= - - = -
7 D-N -- -- -- -- = - - -= - - = 8.0 8 8.0 ;;;; 

- - -
9 - - -

- - -
10 

- - -

Depth to 
Water 
(Ft.) 
4.08 

Bottom 
Depth 
(Ft.) 
8.0 
18.0 

Elevation 
(Ft. MSL) 

101.21 

96.21 

DRILLING CO.: Inland Pollution Services Inc. BAKER REP.: _D_a_v_e_S_c_h_ill_in_,g"----------
DRILLER: Pedro J. Perez Quintero BORING NO.: 9-B05-HP04 SHEET 1 OF 1 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 

CTONO.: 26007-099 BORING NO.: 9-B06-HP01 
COORDINATES: EAST: 779,724.8 NORTH: 151,346.7 

ELEVATION: SURFACE: 106.31 TOP OF PVC CASING: NM 

Rig: Geoprobe Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 

Size (ID) l-in. -- -- -- 6/24/99 0.0- 16.0 M. Sunny, High 70s 14.0 
Length 2-ft. -- -- --
Type Stainless -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Small Core Sampler A= Auger Top Bottom 

T = Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Schedule 40 PVC Casing l-in. 0 11.0 
N =No Sample Schedule 40 PVC 10-Slot Screen l-in. 11.0 16.0 

Sample Sample PID Lab Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 

- -
l - - -

- - -
2 - - -

- - -
3 

- - -

- - -
4 D-N -- -- --- - -

- - -
5 

- - -

- -
6 - - -

- -
7 

- - -
- -

8 8.0 
- -

- - -
9 S-1 1.0 60.0 -- SILT, trace f sand & clay; red-brown; - - - -

50% 3.0 dry to damp; sl. Petroleum odor - - -
10 10.0 (Saprolite) - -

Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: Mark DeJohn -------------------------DRILLER: Domingo 
----~---------------

BORING NO.: 9-B06-HP01 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO· 00 26007-099 BORING NO.: 9-B06-HPOI 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM Dl586) 
T = Shelby Tube W =Wash PID =Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D =Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID Lab Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

II Continued from Sheet I - f= --
D-N -- -- -- f= - - -

12 I2.0 f= - = -

= - - -
13 S-2 1.0 3.0 -- As above w/ white speckles; damp, but_ = - - = -

50% 3.0 wet at 14 ft. = - -- ~ 14 14.0 - ;:::: -t::: 
- - = -

15_ S-3 1.0 400.0 -- As above w/ wet zone on top of sample_!_ = ~ 
-

50% 3.0 strong petroleum odor 
I6 -

- f= -
I6.0 f= 116.0 

- BOH@ I6 ft. - -
17_ - -

- - -
18 - - -

- - -
I9 - - -

- - -
20_ - -

- - -
2I - - -

- - -
22 - - -
23 -

- -
- - -

- - -
24 - - -

- - -
25_ - -

- - -
26 - - -

27 - - -
- - -
- - -

28_ - -
- - -

29 - - -
- - -

30_ - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Mark DeJohn 
DRILLER: Domingo BORING NO.: 9-B06-HPOI SHEET20F 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTO NO.: 26007-099 BORING NO.: 9-B06-HP02 

COORDINATES: EAST: 779,694.4 NORTH: I 5 I ,298.0 
ELEVATION: SURFACE: I08.36 TOP OF PVC CASING: NM 

Rig: Geoprobe Depth to 

Sampler Casing Augers Core Date Progress Weather Water 
Barrel (Ft.) (Ft.) 

Size (ID) l-in. -- -- -- 6/24/99 0.0-26.0 M. Sunny, High 70s 25.8 

Length 2-ft. -- -- --
Type Stainless -- -- --
Hammer Wt. -- -- -- --
Fall -- -- -- --

Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Large Core Sampler A= Auger Top Bottom 

T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Schedule 40 PVC Casing l-in. 0 21.0 
N =No Sample Schedule 40 PVC I 0-Slot Screen l-in. 21.0 26.0 

Sample Sample PID Lab Well Elevation 
Depth (Ft.) Type& Rec. (ppm) JD Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 

- -
1 

- - -
- - -

2 D-N -- -- --
- - -

- - -
3 

- - -

- - -
4 4.0 - -

- -
5 S-I 0.6 3.0 -- SILT, little rock frag, trace f sand & - - - -

30% 3.0 clay; tan & brown; damp - -
6 6.0 - -

- - -
7 S-2 0.8 6.0 -- SILT, little clay, trace f sand; brown wl_ - - -

40% 4.0 white speckles; damp (saprolite) - - -
8 8.0 - -

- - -
9 S-3 1.2 3.0 -- As above w/ green-gray zones 

- - - -
60% 3.0 - - -

10 10.0 
- -

Match to Sheet 2 

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

BAKER REP.: Mark DeJohn 
~~~~~-----------

BORING NO.: 9-B06-HP02 SHEET I OF 2 -----=----------------



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO· .. 26007-099 BORING NO.: 9-B06-HP02 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D 1586) 
T = Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R =Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID Lab Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,o/o) ps/bg Detail 

11_ Continued from Sheet 1 - -
S-4 1.2 4.0 -- As above w/ green-gray zones - - - -

12 12.0 60% 3.0 - -
- - -

13 S-5 1.9 2.0 -- As above w/ green-gray zones - - - -
95% 2.0 - - -

14 14.0 - -

- - -
15 D-N -- -- --

- - -
- - -

16 16.0 - -

- - -
17---'- S-6 1.7 2.0 -- As above, but higher clay content - - -

85% 2.0 - - -
18 18.0 - -

- - -
19 D-N -- -- --- - -

- - -
20 20.0 - -

- - ;= 
21.Q 

21 S-7 1.4 -- -- As above f= - - -
70% = - - = -

22 22.0 ;= - r= -
- - r= -

23 D-N -- -- -- r= - - r= -
- - r= -

24 24.0 r= 
- t::::: -

- - ;= -
25_ S-8 1.9 -- -- As above, but w/ angular gravel@ r= 

- r= -
95% 25.8 ft; wet r= 

26 -
- r= 26.0 26.0 f-

- BOH @26ft. - -
27- - -

- - -
28_ - -

- - -
29 

- - -
- -

30_ - -

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

~~~~---------------

BAKER REP.: Mark DeJohn 
~~~~~----·-----------

BORING NO.: 9-B06-HP02 SHEET 2 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

Baker Environmental 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-B06-HP03 

NORTH: 151,199.0 
--~--------------------

COORDINATES: EAST: 779,663.1 
ELEVATION: SURFACE: 106.86 TOP OF PVC CASING: NM ------------------------
Rig: Geoprobe Depth to 

Sampler Casing Augers Core Date Progress Weather Water 
Barrel (Ft.) (Ft.) 

Size (ID) l-in. -- -- -- 6/24/99 0.0- 12.0 M. Sunny, High 70s 10.0 

Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Large Core Sampler A= Auger Top Bottom 

T = Shelby Tube W = Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push P =Piston Schedule 40 PVC Casing I -in. 0 7.0 
N =No Sample Schedule 40 PVC 10-Slot Screen l-in. 7.0 12.0 

Sample Sample PID Lab Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 

- -
I - - -

- - -
2 D-N -- -- --- - -

- - -
3 - - -

- - -
4 4.0 - -

- - -
5 S-1 2.0 4.0 -- CLAY, little silt, trace f sand; mottled - - - -

100% 4.0 tan & rust-red; damp - - -
6 6.0 

- -

- - -
7 7.0 - - ~ -

- - ;:::: -
8 D-N -- -- -- ~ - - ~ -

- I= - I= -
9 I= - - I= -

- - I= -
10 10.0 10.0 I= 

I= -
Match to Sheet 2 ~ 

DRILLING CO.: Inland Pollution Services BAKER REP.: Mark DeJohn 
DRILLER: Domingo -----=----------------

~~~~~--~~~--~--
BORING NO.: 9-B06-HP03 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO · .. 26007-099 BORING NO· .. 9-B06-HP03 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM D1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID Lab Well Elevation 

Depth (Ft.) Type& Rec. (ppm) lD Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11 Continued from Sheet 1 ~ 
- - ~ -

S-2 1.0 4.0 -- SILT, some f sand, trace clay; 11.5 ~ - -
~gray; wet ~ 

-
12 12.0 50% 4.0 12.0 1-- 12.0 

- ~LAY, some silt, little shell - -
13_ frag; brown & tan; moist - -

BOH@ 12ft. - --
14 - --

- - -
15_ - -

- - -
16 

- - -
- - -

17 
- - -

- - -
18- - -

- - -
19 - - -

- - -
20 - - -

- - -
21 - - -

- - -
22 - - -

23 -
- -

- - -
- - -

24 
- - -
- - -

25_ - -

26 -
- -

- - -

- - -
27 - - -

- - -
28_ - -

- - -
29 - - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Mark DeJohn 
~~~~~--·------

DRILLER: ~D~o~m~i~n£g~o _______ _ BORING NO.: 9-B06-HP03 SHEET20F 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFJ, Naval Station Roosevelt Roads 
CTONO.: 26007-099 BORING NO.: 9-B06-HP04 
COORDINATES: EAST: 
ELEVATION: SURFACE: 

779,567.4845 
113.62 

NORTH: 151,294.1358 
TOP OF PVC CASING: None ------------------------

Ril!;: Geo)robe Depth to 
Sm Core Casing Augers Core Date Progress Weather Water 
Sampler Barrel (Ft.) (Ft.) 

Size (ID) 1" -- -- -- 6/2511999 0.0- 20.0 ft. Sunny and hot 13.55 
Length 2' -- -- --
Type Geoprobe -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: Sample prefix is 9-B06-HP04 

SAMPLE TYPE 
S =Macro Core Sampler S1 =Large Core Sampler 

T =Shelby Tube W =Wash 
R =Air Rotary C =Core 

D = Direct Push P =Piston 
N =No Sample 

Sample Sample Lab 
Depth (Ft.) Type& Rec. SPT ID 

No. (Ft.,%) 

1 -
-

2_ S-1 2.6 --
65% -

3_ 

-
4 4.0 

-
5-

-
6 S-2 4.0 ---

100% -
7_ 

-
8 8.0 

-
9 -

S1-3 0.1 ---
10- 5% 

DRILLING CO.: Inland Pollution Services Inc. 
Pedro J. Perez Quintero DRILLER: 

PID 
(ppm) 

0 

0 

110 

WELL INFORMATION 
Top Bottom 

Type Diam. Depth Depth 
(Ft.) (Ft.) 

Sch 40 PVC Riser 1" 0 9.5 
Sch 40 PVC, 10-Slot Screen 1" 9.5 19.5 

Well Elevation 
Visual Description Installation (Ft. MSL) 

Detail 

- -

- -
- -

FINE SAND, some shell frag; 
. d - -

near wh1te; ry - -
- -
- -

- -
- -

- -
no shells; brown - -

6.0 107.62 -
.- -

FINE SAND, some clay; greemsh -
brown to orangish brown;dry; - - -
petro odor - -

- -

- -
9.2_ 104.12 - F 10.0 103.62 - f:= -

Match to Sheet 2 f:= 

BAKER REP.: Dave Schilling 
BORING NO.: 9-B06-HP04 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III RFI, Naval Station Roosevelt Roads 
CTONO· .. 26007-099 BORING NO.: 9-B06-HP04 

SAMPLE TYPE DEFINITIONS 
S = Macro Core Sampler A = Auger SPT =Standard Penetration Test (ASTM D1586) 

T = Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R =Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample Lab PID Well Elevation 

Depth (Ft.) Type& Rec. SPT ID (ppm) Visual Description Installation (Ft. MSL) 
No. (Ft.,%) Detail 

II Continued from Sheet I = - - = -
SI-4 0.5 -- 0 FINE SAND; brown; dry - - = -

12 12.0 25% = - = -

= - - -
13_ S1-5 2.0 -- OI I65 greenish-brown; strong petro = - = -

100% odor = - - = -
I4 I4.0 = - -= - - = -
I5 SI-6 2.0 -- IIO orangish-brown to brownish = - - -= - IOO% green - = -
I6 I6.0 = - = -

- - = -
I7 SI-7 1.3 -- 02 3 COARSE SAND; It tan; = - - = -

63% wet- water at I6.5' = - - -= 18 I8.0 
- = -= - - -= 19 SI-8 2.0 -- 0 = - - -

IOO% FINE SAND, some clay; I9.5 = 19.5 94.12 - - r-- -
20 20.0 orangish-brown; wet 20.0 20.0 93.62 

- BOH @ 20.0 feet - -
21 - - -

- - -
22 - - -

- - -
23_ - -

- - -
24 - - -

- - -
25 - - -

- - -
26_ - -

27 - - -
- - -

- - -
28_ - -

- - -
29 

- - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services Inc. 
DRILLER: Pedro J. Perez Quintero 

BAKER REP.: Dave Schilling 
BORING NO.: -:-9--B--:0-:6-:-H-:-P-:0-:-4-"'----:cSI-:-I~=EE=T=-=-2-=o-=F:---2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTO NO.: 26007-099 

~~~~--------------
COORDINATES: EAST: 779543.2674 

BORING NO.: 9-B06-HP05 
--~--~---------------NORTH: I5I278.5402 

ELEVATION: SURFACE: 111.12 TOP OF PVC CASING: -=-N~A:------------

Rig: Gem robe Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 

Size (ID) 2-in. -- -- -- 6/26/1999 0.0-30.0 M. Sunny, High 80s I2.20 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --

Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T =Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 I5.0 
P =Push N =No Sample Schedule 40 PVC I O-S lot Screen 1-in. I5.0 30.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I_ - --
- - -

2 - - --

- - -
3 - - --

- - -
4_ - -

- - -
5 - - -

- - -
6_ - --
7 - - -

- - -
- - -

8 - - -
- - -

9_ - - -

10 - - -
- -

Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
--------~-------------DRILLER: Domingo ----=---------------- BORING NO.: 9-B06-HP05. SHEET I OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-B06-HP05 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT = Standard Penetration Test (ASTM Dl586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft.MSL) 
No. (Ft.,%) pslbg Detail 

11 - - -
- - -

12 - - -
.- - -

13 - - - -
- - -

14 - - -
- - -

15- - - ~ -
- -~ -

16_ ~ - ~ -
- - ~ -

17- ~ - ~ -
- -~ -

18 ~ 
- ~ -

I= - - I= -
19 - ~ -

I= -
- - I= -

20_ - C:: -
f= - - I= -

21_ - I= ·-I= 
- - f= -

22 ~ - - ~ ·-
- - ~ -

23 ~ - - I= ·-
- - I= -

24 t= 
- - t::: ·-
- - t= -

25 t= 
- - 1:::: ·-
- - 1:::: -

26 1:::: 
- - 1::::: ·-

- - 1:::: t::: -
27 - 1:::: -

1:::: ·-
- - 1:::: -

28 - 1:::: - 1:::: ·-
- - 1:::: -

29 - 1:::: - 1:::: ·-
30 - - 1::::: -

30.0 N-D NA t::: --
End of boring= 30ft. 

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

~~~~---------------

BAKER REP.: ..:M:..:a::.:t::.t M:.:.;:a:;.:lo::.:.n:..::eL.y ____________ _ 
BORING NO.: 9-B06-HP05 SHEET 2 OF 2 

2/14/2000 9B06hp05 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTO NO.: 26007-099 BORING NO.: 9-BG-SBOI ------------------- -----------------------COORDINATES: EAST: 779,311.6037 

111.22 SURFACE: 
NORTH: 151,373.2890 
TOP OF PVC CASING: ....:N..:....A_:.;_;,__;_....:..;_ ______ _ 

ELEVATION: 

Rig: GeoJrobe Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/26/1999 0.0- 16 M. Sunny, High 80s 11.50 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T =Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 6.0 
P =Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 6.0 16.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

I - - -

- - -
2 - - -

- - -
3_ - -

- - -
4 - - -

- - -
5_ - -

- - -
6 - -

~ 
-

- - I= -
7_ ~ - ~ -

- - ~ -
8_ ~ - ~ -

- - ~ -
9 t::: 

- - - I= -
- - ~ -~ 10 10.0 N-D NA I= 

Match to Sheet 2 
-

I= 
-

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo 

~----~---------------

BAKER REP.: .::..M..:.a:;.:tt.:._M:.....:.:.:a ....... Io ....... n-'-'ey'-------=----=-
BORING NO.: 9-BG-SBOI SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO.: 9-BG-SBOI 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT = Standard Penetration Test (ASTM D 1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft.MSL) 
No. (Ft.,%) ps/bg Detail 

11 CL Clay. Stiff. Brown, white, green. - = -- = 
- 1.7 Collected sample 9-BG-SB01 here. - = -

12 12.0 D 85.0% = - = -
= - -

13 = - - - = -

= - - -
14 = 

- - = -
= - - -= 15 - ;:= -- -
~ - F -

16 16.0 N-D NA !-- -
- End of boring = 16.0 ft _ -

17- - -
- - -

18_ - -
- - -

19 - - -
- - -

20 - - -
- -

21 
- - -

- - -
22_ - -

- - -
23_ - -

- - -
24_ - -

- - -
25_ - -

- - -
26_ - -

- - -
27- - -

- - -
28 - - -

- - -
29 - - -

- - -
30 - - -

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
--------~--------------DRILLER: Domingo 

~~~~---------------
BORING NO.: 9-BG-SBOI SHEET2 OF 2 

2/14/2000 9bgsb01 

,,---------~--~---------



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 779,294.9920 

106.36 ELEVATION: SURFACE: 

Rig: Geoxobe 

BORING NO.: 9-BG-SB02 
NORTH: 150,179.8510 
TOP OF PVC CASING: -::-N:-:A-'----------

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/2611999 0.0- 16 M. Sunny, High 80s 15.10 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A =Auger Top Bottom 
T =Shelby Tube W =Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing 1-in. 0 6.0 
P =Push N =No Sample Schedule 40 PVC I 0-Slot Screen l-in. 6.0 16.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1 - - -
- - -

2 - - -
- - -

3_ - -

- - -
4 - - -

- - -
5_ - -

- - -
6 - - = -

- - = -
7 F - - I= -

- - = -
8 8.0 N-D NA = 

Clay. Very stiff. White with iron stained f= -
- = -

9_ CL minerals throughout. - = - - = -
2.0 Collected sample 9-BG-SB02 here. _ F - = -

10 10.0 D 100.0% = - -
Match to Sheet 2 F 

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo BORING NO.: 9-BG-SB02 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· 00 26007-099 BORING NO· 00 9-BG-SB02 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM D1586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N = No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11- - f= -= - - = -
12 = - - = -

- - r= -
13 ~ - - - ~ -

- -~ -
14 ~ 

- - ~ -
~ - - -= 15 - r= -- -
~ - - ~ -

16 16.0 N-D NA f- -
- End of boring= 16.0 ft _ -

17 - - -
- -

18_ - -

- - -
19_ - -

- - -
20 - - -

- - -
21 - - -

- - -
22_ - ·-

- - -
23_ - ·-

- - -
24- - ·-

- - -
25_ - ·-

- - -
26_ - ·-

- - -
27- - ·-

- - -
28 - - ·-

- - -
29 - - ·-

- - -
30 - - ·-

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo -----=-----------------

BAKER REP.: _M_a_tt __ M"----'a.;..;lo..:.:n..:..ey.,_ __ =--------
BORING NO.: 9-BG-SB02 SHEET 2 OF 2 

2/14/2000 9bgsb02 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 778,747.7892 

104.66 ELEVATION: SURFACE: 

Rig: Geo)fobe 

BORING NO.: 9-BG-SB03 ------------------------NORTH: 150,246.0472 
TOP OF PVC CASING: ~N..:....A~---------

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/26/1999 0.0- 16 M. Sunny, High 80s 6.50 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T = Shelby Tube W =Wash Type Diam. Depth Depth 
R =Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 6.0 
P =Push N =No Sample Schedule 40 PVC lO-S lot Screen l-in. 6.0 16.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1 - - -
- - -

2 - - -

- - -
3_ - --

- - -
4 - - --

- - -
5_ - --

- - -
6 --- - i= 

- - r= -
7_ r= - r= -

- - r= -
8 8.0 N-D NA r= 

Clay. Stiff. White with iron stained 
- r= -

- - r= -
9 CL minerals throughout. r= 

- - - r= --

- 2.0 Collected sample 9-BG-SB03 here. 
- r= -r= 10 10.0 D 100.0% r= 

Match to Sheet 2 
- f= 

-

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo ---~..:...._ ____________ _ BAKER REP.: .:..M.:..a:.:.:t.:...t :...M:...a.:..lo.:..n.:..e.._y ____ =..........,....,......,:----

BORING NO.: 9-BG-SB03 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO.: 9-BG-SB03 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM D1586) 
T = Shelby Tube W = Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample pslbg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) pslbg Detail 

11- - = ·-= 
- - = -

12 = - - = ·-
= - - -

13- = - - = ·-= - - -
14 ;::: 

- - t::: ·-
t::: - - -= 15 - = ·-- - = - -16 - = 16.0 N-D NA - ·-

- End ofboring = 16.0 ft_ -
17- - --

- - -
18_ --

- - -
19_ - --

- - -
20 - - --

- - -
21 

- - --
- - -

22 - - --
23 - - -

- - --

24 -
- -

- - --
- - -

25_ - --
- - -

26_ - --

27 - - -
- - --
- - -

28_ - --
- - -

29 
- - --

- - -
30 - - --

DRILLING CO.: Inland Pollution Services BAKER REP.: _M_a_t_t _M_a_lo_n_e-"-y ____________ _ 
DRILLER: Domingo 

----~-----------------
BORING NO.: 9-BG-SB03 SHEET 2 OF 2 

2/14/2000 9bgsb03 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO.: 26007-099 
COORDINATES: EAST: 778,503.6902 

107 73 ELEVATION· SURFACE: 

Rig: Geoprobe 

BORING NO.: 9-BG-SB04 

NORTH: ~1~50~,~31~8~.0~5~85~-----------
TOP OF PVC CASING· NA 

Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 

Size (ID) 2-in. -- -- -- 6/26/1999 0.0- 14 M. Sunny, High 80s 12.50 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A= Auger Top Bottom 
T = Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 4.0 
P =Push N =No Sample Schedule 40 PVC 1 O-S lot Screen l-in. 4.0 14.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 - -

1 - - -
- - -

2 - - -
- - -

3- - -
- - -

4 - ~ - -
- - r= -

5_ t= 
- t= -

6 - - J=: -t= 
- - t= -

- - r= 
J=: -

7 I= - - I= -
- - I= -

8_ - ~ -r= 
- - r= -

9 - r= - - r= -
- - r= -

10 IO.O N-D NA I= - I= -
Match to Sheet 2 1-

DRILLING CO.: Inland Pollution Services BAKER REP.: ..:.M:..::a:..:tt:..:M:.:.:.:::a:.::lo~n..:..,ey'----------------
DRILLER: Domingo 

~~~~-------------
BORING NO.: 9-BG-SB04 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO· .. 26007-099 BORING NO· .. 9-BG-SB04 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT = Standard Penetration Test (ASTM 01586) 
T =Shelby Tube W =Wash PID = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

II_ Clay. Soft. Greenish black. Collected _ = ·-= 1.0 CL sample 9-BG-SB04 here. _ = --
12 12.0 D 50.0% = - = ·-

= - - -
13_ = - - = ·-= - - -
14 14.0 N-D NA = - ·-

-
End of boring= 14.0 ft.:... -

15- - - ·-
- - -

16 - - ·-

- - -
17- - ·-

- - -
18- ·-

- - -
19_ - ·-

- - -
20 - - ·-

- - -
21 - - ·-

- - -
22 - - ·-

- - -
23- - ·-

24 - - -

- - ·-

- - -
25_ - ·-

- - -
26_ - ·-

- - -
27- - ·-

- - -
28_ - ·-

- - -
29- - ·-

- - -
30 - - ·-

DRILLING CO.: Inland Pollution Services 
DRILLER: Domingo -----=-----------------

BAKER REP.: Matt Maloney 
BORING NO.: -9-.;._B;.;..G...:.-...:.SB-"'0..:..:4..:.:...c._..,...SH=--EE=-T=-=-2-=o-=F---:-2 

211412000 9bgsb04 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTO NO.: __ 2_60_,0-=7_-0:.:..9..::...9 ______ _ 
COORDINATES: EAST: 783,238.97 

128.67 SURFACE: 

BORING NO.: 9-BG-SB05 -----------------------NORTH: 149,272.59 
TOP OF PVC CASING: ..:.N:.:..A~:...:.....:..::.:.._ ______ _ ELEVATION: 

Rig: Geo::>robe Depth to 
Sampler Casing Augers Core Date Progress Weather Water 

Barrel (Ft.) (Ft.) 
Size (ID) 2-in. -- -- -- 6/27/1999 0.0-23 M. Sunny, High 80s Dry 
Length 2-ft. -- -- --
Type Stainless -- -- --
HammerWt. -- -- -- --
Fall -- -- -- --
Remarks: 

SAMPLE TYPE WELL INFORMATION 
S = Split Spoon A =Auger Top Bottom 
T =Shelby Tube W = Wash Type Diam. Depth Depth 
R = Air Rotary C =Core (Ft.) (Ft.) 

D = Direct Push, Large Bore Sampler Schedule 40 PVC Casing l-in. 0 13.0 
P =Push N =No Sample Schedule 40 PVC I O-S lot Screen l-in. 13.0 23.0 

Sample Sample PID uses Well Elevation 
Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 

No. (Ft.,%) ps/bg Detail 
0.0 

- -
1 - - --

- - -
2 - - --

- - -
3_ - --

- - -
4 - - --

- - -
5_ - --

- - -
6 - - -

- - -
7 - - -

- - -
8_ - --

- - -
9 

- - - -

- - -
10 - - --

Match to Sheet 2 

DRILLING CO.: Inland Pollution Services BAKER REP.: ..:..M..:..a::.:.tt.:..:M:..=a.:..:lo.:..:n.:...ey'-------------
DRILLER: Domingo 

---~---------------
BORING NO.: 9-BG-SB05 SHEET 1 OF 2 



TEST BORING AND WELL CONSTRUCTION RECORD 

PROJECT: SWMU 9 Phase III Investigation 
CTONO · .. 26007-099 BORING NO.: 9-BG-SBOS 

SAMPLE TYPE DEFINITIONS 
S = Split Spoon A= Auger SPT =Standard Penetration Test (ASTM 01586) 
T =Shelby Tube W =Wash PJD = Photo Ionization Detector Measurement 
R = Air Rotary C =Core MSL = Mean Sea Level 

D = Direct Push P = Piston N =No Sample ps/bg = point source/background 
Sample Sample PID uses Well Elevation 

Depth (Ft.) Type& Rec. (ppm) ID Visual Description Installation (Ft. MSL) 
No. (Ft.,%) ps/bg Detail 

11- - -

- - -
12_ - ·-

- - -
13- - - = ·-

- - F -
14_ - f= ·-f= 

- - f= -
15 f= - f= ·-

- Clay. Firm. Brown. Moist; no odor. - f= -
16 CL Sample 9-BG-SBOS-15-17 collected I= 

- - I= ·-
1.8 here. - I= -- I= 17 17.0 D 90.0% - I= ·-

- f= -- f= 18_ - f= ·-
f= - - f= -

19_ - f= ·-f= - f= -
20_ - f= ·-f= - - f= -
21 f= ·-

Weathered bedrock, granodiorite. f= -- - I= 22 Sample 9-BG-SB05-21-23 collected - I= ---
1.8 here. I= - - I= -

23 23.0 D 90.0% 1-- ·-
- End of boring= 23.0 ft:... -

24_ - --
- - -

25_ - --
- -

26_ - --
- - -

27- - --
- - -

28_ - --
- -

29_ - --
- - -

30 - - --

DRILLING CO.: Inland Pollution Services BAKER REP.: Matt Maloney 
DRILLER: Domingo BORING NO.: 9-BG-SB05 SHEET20F 2 

2/14/2000 9bgsb05 
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APPEN])IX D.l 
CHAIN OF CUSTODY RECORDS- PHASE I 



t( 
, - - \....,; I 

~· ! WESTON Analytics Use Only 

Custody Transfer Record/Lab Worl< Request 
Page 

, 
of -z_.. 

Client 13'A~'i2. C.AN1f2oi..IME~L. Refrigerator # 

Est. ~lnai.ProJ. Sfl~~~~&t~ 4/lbl9t- • . . . #rType Container 
Liquid 'f~ A. "H 
Solid 1'-o r, fl~ 

Work Order# b 0 Z1l · · ... · .. ·. ··->· 
ProJect Contact/Phone#......_~"-.\ AN~ (41l.J~, ... Lo44 Volume .Liquid ; ;~:~··:·i·~- ~~iJX~ !· :.\~h~i: .:!.:·.)~t{. ;~~f~i,li.: \t~\ •: ·U (', 

Solid'" .. . -~· j '. :. . : .~hi .~:.. • ..~ :~.-~ · . '·V} ·;rr 
AD Project Manager 

..,- t==' \..t L t ~ r;:>l .. :• ? ... Preservatives ... • "!. 
•-'!•,'. ; •.• : :··.'·f·'.i": ,"::, .... ~ . .... :\····.:··· .··:·.'."•·:. ''l~!.;,.};.: 

TAT. .,ft. 
. . 

~:- ORGANIC ,SJ .~to:':'·" INORG ·ac Del ANALYSES :z. :t. 
Date Rec'd Date Due REQUESTED .... 

~ 
c( t;m -e 

~· j~·~·· ~ z z ~~ ~ 
.. 

Account# en ~( ~;· < _,, ~ (.) 

., ... 
t WESTON Analytlcs Use Only f ·MATRIX 

., 
Matrix 

CODEs:· I 
Lab QC Date Time l 

Client ID/Descrlptlon Matrix S· Soli l ID Chosen Collected Collected 
SE ~ Sedl~ent (./) 
.SO·Solld~ MS MSD 
SL· Sludge ! 

9-s~¢1 'Sfz.ctf4 13.3C f),( X X W• Water · :~. X ... .>.< 
.0• 011 <--tSSq)\ D _,: ·"·~ •. >< x· ; . ~. 

t'5"30 >< ·x ., ... ·x )(.... )<. A· Air .. ··.· 
OS· Drum c Sseb "2-- . ·:: .• · .. ~.-~~.,/Y·.~:. ·-~~~;-

.. 
:Z'::t.: f:~.~ -:~ i~, lf.\:~;;. 

.; .. 
:~ i'.t' -~ .'.;-:·. ~-::;··;.:..;{;;; ~~~:- ~.~1-f<~r :.•{.::· .. i:·~A~~ -~· Solids ' :;~.~\.~ .t,~:-.. ~., ·:~)7•.';:.,; .. ,;.'1:· . .. 

. DL • Druin <;.: 'SSQ)8 ··: . ; .. ·.·· ._.;. ... :ll''. " ;· .. ': ,. 
r~$6 ><. X: ·x~:-::_~;/.' • .~: .• : ! • :::: .~ ·.:;;c.. X ... ·. 

Liquids ··- ·. ·.:·, .. .,.,_ _:. 
·• ... . . .. 

:L· EPrTCLP c; '5>~ 14<:0 X >< ·:x: X: X:. : Leachate 
WI· Wipe c .ct>s · ·· .. 

'·· .. 14to . k IX ··x ><.. X X· Other •.. ss ·....: .... : ; 4-· ....... ... ' 
f• Flsh. c S"S<6b • : ··, )..' ····.··:,· .>.'" (' .:·· 

14'20 x X. 'i: ~ -~ X 
.. 

'. .. .I.· [-:-.: .. ;·"-: ...... ~,: , . 
,.f, \ '· . ·~ 

9 t~W <t> \ ·~-
.• 

1430 ><- X. ~ ~ X 
9 fY.WcbZ~¢<:1>_ .·. . •. '·, ~· . : ~-~) f, ... ·._.}1', .. J440 >< )<:: .... ... ~ .X.. X 
'f MW¢.;~~¢6 .. . ;: ·."~~:~~~-~- ;~t§.1f~:~i~. .;$;~9.\:.: l4So :>< >&'' ~~;:,:trt ~i~~~~i :~ .{~~ s~~- .~ ">.( .<\'~~~ , .. ~~·~:., ~: ... J;;~;: >· •=.; .. 

". ~~, r .• ·r· ·: ; ~ •I'·~· ·~ ·' ~.,.( .. _..:: r.,,' .. -
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 

WESTON Analytlcs Use Only 
Special Instructions: 1. 

:5AM?l.E:S <:15'Sq)l ~ q~-:-><t> (o <fr 2. Samples were: COC Tape was: 

9 IYiW¢1-(Ztt>-==-.> 9 rAvJ¢4 -txp 1) Shipped _ or 1) Present on Outer 

3. Hand Delivered - Package y or N 
\2C\2.A t-1\ETA\....~ Airbill# 

ALL. OTii E 'Q. S~HPf...E;S .APT~ /'i.. fv\E:TAL..':) 
2) Unbroken on Outer 

4. 2) Ambient or Chilled Package y or N 

5. 
3) Received in Good 3) Present on Sample 
Condition y or N y Q!" N 

Fc"D E ><- A 1 g. 13r u._ =tt=-4ro· bl-So- Z2Z'- 6. 4) labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Relinquished Received Date Time Relinquished Received Date' Time Discrepancies Between 
y or N 

by by by by Samples Labels and 
COC Record Present 

5) Received Within Upon Sample Rec't 

~~& lo Bju )?t. /Z~ CCC Record? y or N Holding Times y or N 
NOTES: y or N ... 

RFW 21·21·001/A·?/91 L372 L373 L375 L377 L376 Ref# ____ Cooler# ___ _ 361-596a 



:· 
• . ., 

1 WESTON Al)alytlcs Use Only 
277¢'-PI 

'. ~· Custody Transfer Record/Lab Work Request 

Date Rec'd ------Date Due --------1 
Account# 

Refrigerator II 

#!Type Container 

Volume 

Preservatives 

ANALYSES 
REQUESTED 

I 

Liquid :. -- . · ::.:-- :it.: ,;::• ,:_ · ~- . ·. ;, \ ·' . ....J 

.... 

... 

·k 

INORG 

"* z :a (.) 

~. 

·'k' 
~ 

~ 

~ 
MATRIX_ .. 
CODES:· ·. 
s. Son' ·:·· 
SE· Sediment 
SO ·Sol_ld-;; 
SL ·Sludge 
w. Water· 
O· on 

Matrix 
WESTON Analytlcs Use Only 

A· Air 
OS~ Drum . 
. : .. Solids .• 
DL· Drum· 

Uqulds : 
L· EP!TCLP 

· Leachate 
Wi· Wipe ·: 
X· Other.·; 
F • Fish : .. 

Lab 
10 Client ID/Descrlptlon 

ac Date Time 
Chosen Matrix Collected Collected 

(v') 

MS MSD 

Page Z.. of '2-

.,_! 

• 
WESTON Analytlcs Use Only 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 

Speclaltnstructlo_u.s: I Qo::_.-,.,(.1 t,OA..-,*,..1..)-M.. 1. 
:S~NPL€~ '15.$¢ ..:;> \..,}'SY-'\4> I tl"\y'-'<p 'f-1-(-J 

-rn\2.l.A 91-Awcp4~¢:j> ~f2.A l'tliTALS 2
· -------------

AU- orNeiZ. 5AN.Pt..e.s APP. l')( 1'-1\ETALS -- 3
· -------------

____ 4. ----------------------------------

____ 5. -----------------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered_ 
Alrbilf# __ _ 

2) Ambient or Chilled 

3) Received In Good 
Condition Y or N 

C.. 'I'--.. Ev N ln .-::<1' ~ 4CO-hZ~-z_z.Z..fc. 6. 4)Labelslndicate 
I t::. \...1 ,...._ ,..._ U '- -----oro-..... -~-_,.----,r-----. _______ _, Properly Preserved 

Relinquished Received Date Time 
by by 

-t'J>ttu~ '£) 
3(z1/1A 1233 

I 

Relinquished Received Date Time 
by by 

Discrepancies Between 
Samples Labels and 
COC Record? Y or N 
NOTES: 

Y or. N 

5) Received Within 
Holding Times 

Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Present 
Upon Sample Rec't 

Y or N 

RFW21•2' '1A·7191 L372 L373 L37f L377 L378 Ref# ------ Cooler# ____ _ 3S1·596a 
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,. , . 
. Qil .. ~ 

\ 

' Jt -~ . 

WEST<.,.. .. Analytics Use Only 

Custody Transfer Record/Lab Work Request 
Client I< A I< CX 
Est. Final Pro). Sampnny 9ate ¥// Z79Z. . 
Work Order# ~ 1). ¥ ;r- e> - ::2.. .. }£ ;z; · 
Project Contact/Phone# 7. AAA1t/ flY,),- ll~7-{;'o/) 
AD Project Manager /0'11? ~c.-/A-/f • · . 
·ac Del TAT 
Date Rec'd _______ Date Due --------1 
Account# 

Refrigerator # 

llfType Container 

Volume 

Preservatives 

ANALYSES 
REQUESTED 

Liquid ' 
Solid 
Liquid 

Solid 
... 
ORGANIC ... 

~ 
t;loo <( 

z <l)(.) 
00 a. a. 

" 

.•.. 

.,l::.;;,.;. ; :>~:· ·,. ; 

, .. 
~ . . .. . · .. 

·' INORG .. 

-e ~19 •.•' 

<ll '· ~<ll z 
J: ' \ .... ::: (.) 

MATRIX 
CODES: 

Matrix 
f , WESTON Analytlcs Use Only f 

S· Soil 
Lab 
10 Client 10/0escrlptlon 

QC ~ ~ Date Time -Di l' 
Chosen Matrix Collected Collected "' \1) 

) 

~~!EJ. 
Page _j_ot I 

SE • Sediment 
SO·Solld 
SL ·Sludge 
W· Water 
0· 011 

(.,!) ~ ~~··~·. 
MS MSO \J' ~ 

·r-~~~~------~~~--~~~~--~~~~~~~~~~~~~-*~~ r B ¢I kl. ·. ~·~~ . o=?-rc ·· !><txt>< D<' [>( IX IX[)( I>< 
A· Air 
OS· Drum 

Solids 
DL· Drum 

Liquids 
L· EPfTCLP 

Leachate 
WI• Wipe 
X· Other 
F • Fish 

i •,i: 
•-:.:;· 

·'· 

: ·' 

t-F~IE;;;.;L;.;;D;...;P..:E:.;.R;..;;.S.;;.O;,;.NN;.;,E;;;.;L:.:.:..:.C.;;.O.:.;,;M;,..PL;;;.;E;;.;T..:.E..:O;.;.N:.::L..:..Y..:.S;.;.HA;.:;D;;;.;E;.;;O;...;A..:.;R..:.;;E:.;.A:.::S ___ __,I DATE/REVISIONS: 
Special Instructions: ___ 1. ----------------------- ..,__w_e_sr_o_N_A_n_a_lv_u_cs_u_s_e_o_n_I_Y __ ~ 

RFW 21·21·001/A-7/91 __ L372 

_____ 2. -------------------------------

----- 3. ---------------------------------

_____ 4. ----------------------------

____ 5. --------------------------

--- 6. ------------------------

Discrepancies Between 
Samples Labels and 
COC Record? Y or N 
NOTES: 

Samples were: 
1) Shipped_ or 
Hand Delivered _ 
Airblll# __ _ 

2) Ambient or Chilled 

3) Received in Good 
Condition Y or N 

4j Labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Preseot 
Upon Sample Rec't 

Y or N. 

L373 __ L375 L377 __ L378 Ref# ____ Cooler#----- 381·596a 



11:. 
WESTON Analytlcs Usa Only 

Transfer Record/Lab Work Request • '' Custody ........ 0Esq(Jt$(1)$.1.11¥1S 

Page of --
Client i5 ;111"'--~ ""-- / / .. Refrigerator# 

Est.Fina1Proj.sag~n1~_://#'/Y~ · . 
LIQuid 

11/Type Container 
Solid 

Work Order# ~ r r 
:YYo~ume 

Llauld 
ProJect Contact/Phone M ./ • /1/U(/1/ .f//;2 -,;J~O:..G-), Solid 
AD Project Manager Z 0 /?7 ,..t:''-.J/ .{e ~· .. Preservatives 

ORGANIC INORG ·~ ~ QC Del TAT ANALYSES ~Cil \~ ... < < ~co .e ~~ Date Due REQUESTED "'Oi z ~ 
Date Rec'd 0 z Q)(.) Q) 

~::?E Account# > co a. a. ::t: (,) 

! t WESTON Analytlcs Use Only t MATRIX.- Matrix 
~ . CODES: 

Lab ac Date Time )-.... Ji Client 10/Descrlptlon Chosen Matrix Collected S· Soli ID Collected 

~~ ~~ SE • Sediment (.,f) 
SO·Solld MS MSD SL ·Sludge 

rtt~~ .. •, ·',.'; •'• W. l?h~k ~,~;NP:: r;,,:'.' .-..::_;:~b:~ {?·i;.,.: ~ .' ~-;~\ 
:l:'.>} ·: 

._·:.._.: ..... W· Water :~-~~;\~,~·:: '" 
., 

0· 011 
):·',;.~· j:J~fJ .. ~~{.:~.~ 1.;;.~ :~: Jh~ft ~· 

...... --~~~~; . ·I~--· ·;._·. •'. ~: ~~·:'::. . . . ~ 
A• Air ' !;; . : . ·:·~ :: 1 ~ .,;•,.:- ~ ;~:;_._ ... .,} ~-,~ .. _;.··"·; ,.;,;,1· .~.,"" ~ ,_;_, : .•. :. . ._::.·•· ·' 
OS· Drum 

.,.:.(~~~:: ·s .. ·· );~~t.::·;~:~~;· ~; .. : ~ jtf~~ft[i~;~ 1.\;:~,: ·:,~.~;~~~:.+ :~-~~:.t .~:~}~· f~~} 1~)~~;;. IYx~:" ' Solids ' .:.,, ..... ';, 
'' •' 

OL ·Drum •· ',J2:t· ·.;?::'':';. :,_ .··> . .,~i."_ •'·· .. ·,i.',i:: •• 
..":\ Liquids 'i 

.. -·-... ·: . . , " , . ·. ':'·,·:;:··; 
L• EP!TCLP ·I '· 

Leachate 
,. .... 

WI• Wipe •. 

X• Other 
F• Fish 

'' '" 

i' 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS J OATEJREVJSIONS: 
WESTON Analytlcs Use Only 

1. Special Instructions: 

Samples were: CCC Tape was: 2. 
1) Shipped_ or 1) Present on Outer 
Hand Delivered_ Package y or N 3. 
Airbill # 2) Unbroken on Outer 

f} }! fJ, '! 1-F-" 4. 2) Ambient or Chilled Package y or N 

5. 
3) Received in Good 3) Present on Sample 
Condition y or N y or N 

l((r)-fofJ- ·- /c)/5 6. 4) Labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Relinquished Rfi~ved Relinquished Received Date Time Discrepancies Between 
y or N 

,....Date/ Time 
by CCC Record Preseot c: • b'l / by Samples Labels and 5) Received Within Upon Sample Rec't . 

~ -~;/:o'yt:--1{ y&t:fr' !Yffl~ ,tCCJ CCC Record? Y or N Holding Times y or N .--<7- •, NOTES: y or N 

/ 
L372 L373 L37t.. ,_ L377 L378 Ref# ____ Cooler#---- '381·596a 



) 
-. /~ ltr r ('0{! -Ji, C) t :J ;? {) 

WESTON Analytlcs Usa Only 

Custody Transfer Record/Lab Work Request 
Client J!S.IJK.c~ ;:flVI£t'JJ?IYJ.I'A-I:ill.L "2/?tf_ 

Est. Final Proj. Sampling Date 4- - I/.. ~ Q/-

Work Order# 1 /J ~lil·.t/J?·~t'«J 
Project Contact/Phone# '"//JI-IN /-tnd</ · · . 

AD Project Manager 1) · IV~t-711111.1/ 
!•.'. 

Refrigerator I# 

#/Type Container 

Volume 

Preservatives 

QC Del TAT ANALYSES 
Date Rec'd ------Date Due --------1 REQUESTED 
Account# 

Liquid 
Solid 
Liquid 

•solid 

... 
MATRIX 
CODES: Leb 

10 Client ID/Descrlptlon 

Matrix 
QC 

Chosen 
(¥') 

Date Time 
Matrix Collected Collected S• Soli 

SE • Sediment 
SO•Solld 
SL• Sludge 
W· Water 
o-. on 
A·, Air· 

. OS· Drum 
· · · Solids 
: Dt.·'Drum . 
r;'} Uqulds 
L~ · EPfTCLP 
· ··Leachate 
. WI: Wipe .. 
x•· Other. 
. F·· Flsh.·. .. ~ .. 

MS MSD 

WESTON Analytlcs Use Only 

·· .. ~: 

.. ,. ~{ 

\ 
/ 

~· 
Page L of_;.)__ 

. J. ''.;: 

' 

~; ~w~~:! : i~ .. '·.~ 
... ... 

. .. ;.:. 

:. ·' ~-
•· 

.... .·>.!·· 

....._,:f..,;;IE:.:L;:;.D.:..P.=:ER;.:.;:S:.:O;.;.;N~N;:.;EL:.:.: .;;.CO;:.;M;;,;;P..:L;:;.ET.;.;E:.;O:,;N,;,;:L;.;.Y.;;.S:.:.HA;.:.;:D:.:.E;.;;D.:..A;,;.;R,;;;;EA;.;.S;...._ __ __,I DATE/REVISIONS: WESTON Analytlcs Use Only 

Special Instructions: --- 1. ----------------------t----------------f 
___ 2. __________________ _ 

____ 3. -------------------

_____ 4. ---------------------------

---- 5. ---------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered 
Alrbill# __ _ 

2) Ambient or Chilled 

3) Received In Good 
Condition Y or N 

___ 6. ------------------ 4) Labels Indicate 
.,_ ____ .,.-.....,_~~...,.--~r----,r-----:-~~.....,-~~-,.----,r---, ..--------' Properly Preserved 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between Y or N 
by · by by by Samples Labels and 5) Received Within 

COC Record? Y or N Holding Times 
NOTES: Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y Of N 

4) Unbroken on 
Sample Y or N 

COC Record Present 
Upon Sample Rec't 

Y or N 

RFW 21·21·001/A-7/91 L372 L373 L375 L377 L378 Ref# _____ Cooler# ___ _ 3B1·596a 



.,.. \ .:·--.. I I 

~· 
~ WESTON Analytlcs Use Only 

I Custody Transfer Record/Lab Work Request I lj Page !.. of _3_ .. 

z il¢ 7...( 

:01".~"-
., ,,, ,. ..·:.·t!·: /;·:,_.'!'',. •.' Refrigerator # '' cnent · ' 
., 

('Est. Final Pr~l· Sa~~~~ ... ~{I lc.J1'~ . . :·,·,. :, ·.:::.:.'!:·•~: Liquid ,.. .J:.,..; .. 
t'_: 

.~ "· '" :•, ,. 
#rType Container 

Solid ~ ;(: ..... • .. : .. .. 
' 

.. :-. 
Work Order# Z11 · · ·· ;·.;.:.: .. : 

Liquid · .• ~ ~~ ::1 } .. ;,.:,:: . '.·~· ;.;"•:i' .... )j3·: .. 
.' .. ·' ~ 

ProJect Contact/Phone 11 ...), ~N_'i?'f S412}'ZI:i.CJ.o-~~ {·' · Volume 
Solid ~ 

AD Project Manager "ToM h-t ~~ . Preservatives , "'-l.. 

QC Del TAT ORGANIC ~·m IN ORO 
ANALYSES :z:t;, .... < < 1Jlco .e 

~~ ~B s Date Rec'd Date Due REQUESTED 0 z Q)() Q) Q) z 
Account# > co a. a. :z: :E () 

MATRIX t. WESTON Analytlcs Use Only t 
Matrix 

CODES: Lab QC Date Time 
S· Soli ID Client ID/Descrlptlon Chosen Matrix Collected Collected 
SE • Sediment ("') 
SO·Solld .. MS MSD 
SL· Sludge 

/1'-Av....l~-¢>7 S.,·J -1/4- ,; <>1~\. X '><:1. .'!'--:., )(.. X W• Water ; .. .· ... .. ;:} ... -.: .. 
0·, 011 

/MWt:/>4-_-:-:.¢7 D ,·. ;';,{ ··,:·!·.·.: S,.~~:.\\{. ~lA-.:~' b"J~J. X ... ><~ .. .. X, .:?<- X. A· Air ... .... 
OS· Drum 7Mwcf.>+-:l'l '• ,:':\L , .. ·~>:: ·s·::· 4~ .... , .. 6'&ft )c.{:; x . .::r: ,._.-.i'l;· ·~~: ;,)(.·· )( ·Solids ··.\:·,. ... +:.{> ..• . :'''t. . . . ·~ . 
DL· Drum 

-rn~c 
. ':'• w •, .. '· 

>< Liquids .. ,, . : . ~t'.; . .I: ~': 

L· EP!TCLP ... W .. · ·' 
Leachate "\"Bit ·,.,~ X. 

· WI• Wipe B R.S(JJi : ·A~ A· =···. w 4/3 I 1- 55' x '( " '1. X X· Other 
F· Flsli -~-T~b-04-HS~ ISI:r v 5 ~z, .11-co X )( X X X 

__[-\?~~ .. (/) ( ··.: ·.·.i .• ... ~. ·.~B l/h5 X '1.. \( ''>l X 
l--w.~-¢)4 .. , . ;< : -~-~ ,:· .. :s 4/.3 ll~ X ·x .. . )(.' •)( X ··'····. ' ~.:. 

" 
.. 

o-IPtbb- a54 I>. :.~J.k. 4/~ 11a )( ~(. 
... \( .. \( )( " .. . -~ ::~;:. .,.· .. S .... '.' 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 
WESTON Analytlcs Use Only 

feclallnstructlol!:: C "S \T \r.. ( 111~ 1. 
1 Q'> W As ,, :SC cl'-. · coc.. 

Samples were: COC Tape was: z 11 (J) -zo ( 4-/ '!./9fo) lt'3 It:{> Ac.c..o~oi PAf-.1 1e'"D 2. 
1) Shipped_ or 1) Present on Outer 

$.t!N\ PLE 'S -r ~ C-'u.. 01-J..I A c. -r 1'\.l n'l . 3. Hand Delivered_ Package y or N 
Alrblll # 

2) Unbroken on Ouler -re,, Ac.<..ot ... IFf.lt-.tiE:D S~M f'leS IN<..L.v.:o c TN IS 4. 2) Ambient or Chilled Package y or N 

Co c. ( 'Z 11 ¢ "Z. I). 
5. 3) Received In Good 3) Present on Sample 

Condition y or N y or N 

F~D &;x.. A.tr:z.. EtLL #.4~-lc."Z.SQ)-z'£..¢4- 6. 4) Labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between 
y or N 

by by by by COC Record Preseot 
Samples Labels and 5) Received Within Upon Sample Rec't . 

~~:> F"E:D • 6.1 4/4/9b 1~4$ COC Record? Y or N Holding Times y or N NOTES: y or N 

~ 

RFW2 01/A·7/91 L372 L373 L377 L378 Ref# ____ Cooler#---- 381·596a 
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. 
~~~~-WESTC. .alytlcs Use Only 

Custody Transfer Record/Lab Work Request 
Page _j__ of ...2,._ 

) 

Client 't:SA~t2. CN\IIRoNMENTAl. INC.t·:.· :. -~·.\'}<· Refrigerator # 

Est. Final Pro). Samplln~ Date 4/1 b I q b · · · · . Liquid .. 
' 

.. 
·' 

.,,. 
~ . . 

Work Order# b2 70· 2. 7 7 
#ffype Container 

Solid ~ 

Project Contact/Phone# J. Af-.tCY (41?..) ~~- b044 .· Volume Liquid CL 
Solid ; ~-' . ,. _· ... ,·:-· ~ 

AD ProJect Manager l:>f'N I:>~ _V...k)L..,M Af-.1 Preservatives t t..t. 

QC Del TAT ORGANIC l:~ INORG 
ANALYSES .... 

~ 
~CI) € ~.; CIS 

Date Rec'd Date Due REQUESTED ~ ~.~-- Qj z (I)() <ll 
Account# Cl) a.. a.. J: :::!: (.) 

·-· f .WESTON Analytlcs Use Only f MATRIX Matrix 
CODES: Lab QC Date Time 
S· Soli ID Client ID/Descrlptlon Chosen Matrix Collected Collected 
SE • Sediment (v') 
SO·Solld n~ MS MSD 
SL· Sludge ' 14--re- .\. c:t'f?.¢'7- <1>4- :,, :s.~ ... : .4/8, b&~~ X.. X ' :X ,w. Water •.'. . · . X. X ,-: ·:,I ·-.'!'."• . _.'/' ;•·.· 

0· Oil '1 TP¢7 -'¢>4 P •. <· '.V ·:v ··s·'"'··.·· 4/S'· ~~~i::- X ·;.;,. ··: ·· .. ·><: )< A• Air .. ·· .. · .... . '':•'_ . -· . ... X 
DS·Drum 

<1TP¢~ ~·¢.4 ,.~·:·;: ~~-:~.·-:·/ ~~~;-~~-~:i~ ~~:5~-:{.:~~;.~ 4/8i··L 6~to:~: 
... 

f\:.;ti~;; 
,.,. 

·);;,;· :;<~: .. Solids . . • l • '.'1!:''\ ~'.;:·~'; ~-. ·;: ~ ... ~i: X 
DL· Orurri, · 9TP.I~·~p4- .. :'!·V< ~·=;i!~~: :~iff:(ii; r<~~~~~:~~ 4/e/:.:: ~4b~:r -K:·: ~\: 1~:. ,; ·;·~-~ ,;, ...... ,, :~·,_; x x~ X Liquids 
L• EPfrCLP 9.:\P¢9 7·.¢4· 

:: ... s ... 4/e o94S 
.. 

P< .. ·. '. )<. X >< X Leachate ; .... ,.,, 
WI· Wipe ... 

'T6 ) Z. .. ; {)/:: .. ,*·:·::,·. ~·:.,. "· . . ·· ,v ... J . 'X x. Other: ·:·.':'f.' 
,J . •• .·: ,·.i 
.'j\;.l. . .... 

F• Fish ·cr f2.:t!>¢\ :< w· 4JB 17-30 )<. )(: ·~ X X ... .. 
9-rP<t>~ -(/;)3. .. s 4/t. o'tco X )C.. )<. X >< 
~TP¢4·¢4 

,;:··· 

.. $ ~Lt. hZO· )<. .X X X '><. .. ,·,·.:·•: . 
~·. ·., ... .. 

qf?<t>S-~····· /:.·/. !!:\iii 6:~·i ·f4j(r;· 134D'; . · ... :;.:,· ~:-;:.. ·.' . ·.. ., )< .. )<.., ;_: .. --:~\! .. .x., . .. ~ ~ 
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 

WESTON Analytlcs Use Only 
Special Instructions: 1. 

~ f2.Br.o\ ~ E ·1.1 f.Hv t e e i2. i3ol1' LC: S' FILL.e.D; 2. Samples were: COC Tape was: 
Z· BI'IA, I . TPH DI6S~c... 1) Shipped_ or 1) Presenl on Outer 

3. Hand Delivered - Package y or N 
Alrblll # 

2) Unbroken on Outer 
4. 2) Ambient or Chilled Package y or N 

5. 
3) Received in Good 3) Presenl on Sample 
Condition y or N y or N 

Fet> !"" .• P~,i2...'BiLL. ~ 4co -~2-S"c- ..,.., "::(,,..... 6 . 4) Labels Indicate 4) Unbroken on C11o. '"'"- -''"-' Properly Preserved Sample y or N 
Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between 

y or N 
by by by by Samples Labels and 5) Received Within 

COC Record Presel)t 

.'7 aw 13-x.p ~1Mb COC Record? Y or N Holding Times 
Upon Sample Rec't 

/230 y or N 
NOTES: y or N 

I I 

RFW 21·21·001/A-7/91 L372 L373 L375 L377 L378 Ref# ____ Cooler# ___ _ 361·5968 



WESTON Analytlcs Use Only 
Z77¢L-L 

Custody Transfer Record/Lab Work Request 
Client t:SA "-c f2. · · 
Est. Final Proj. Sampling Date 4 II b/_qb · 
Work Order# b_4 '10- 2.., 1 .. 
Project Contact/Phone # J, AN t>~'i_ _{_J,.t '-J 'ZOC)" f-D:S4 
AD ProJect Manager l::€f'..IIS~ _'Y-.joL'TMMJ ... 
QC Del TAT , 

. ····. 

Date Rec'd _______ Date Due ----------1 
Account# 

Refrigerator #I 

#!Type Container 

Volume 

Preservatives 

ANALYSES 
REQUESTED 

L.!g_uld 
Solid 
l,Lquld 
soud 

... /·:· 

~· 
Page _k_ of 2.. 

MATRIX 
CODES: 

Matrix 
t WESTON Analytlcs Use Only 

s. Soli 
SE. Sediment 
SO·Solld 
SL ·Sludge 
W• Water 
0· 011 
A· Air 
DS· Drum 

Solids· 
DL·Orum 

Liquids 
L· EP!TCLP 

Leachate 
WI• Wipe 
X· Other 
F • Fish 

Lab 
rD Client 10/Descrlptlon 

QC Date Time 
Chosen Matrix Collected Collected 

(v') 

... 
. t•· .. ... . .. · . ...... .. ,· 

, .. _ . . ; 

./' 
.. ··r-···.·. •· 

..:.•· : .. : _. :.x.~ ... , . ! : 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS J DATE/REVISIONS: WESTON Analytlcs Use Only 
~S~p~e~cl~al~ln~s~tr~uc~t~lo~ns~:~~~~~~~~----------~ 1. -------------------------------~--------------------------4 

----- 2. -------------------------------------
Samples were: COC Tape was: 
1) Shipped _or 1) Present on Outer 

---- 3. --------------------

_____ 4. --------------------------------

Hand Delivered __ Package Y or N 

Alrblll # --- 2) Unbroken on Outer 
2) Ambient or Chilled Package Y or N 

_____ 5. -----------------------------
3) Received In Good 3) Present on Sample 
Condition Y or N Y or N 

...,_ .,.._ 6 4) Labels Indicate 4) Unbroken on 
I ceO Ex A1 '2. ~ILL.,... 400- b2S"C- Z .. Z. ·;;...;;..:3..:C::..._-_-,:-_,-r--~~· :~:-:,-;:_-:,~-:,-:,-:,-:,-:,:,;-=.:::.,-;:::::::::::::::::::::::::: ...... Properly Preserved Sample y or N 
lC "" R I d y or N Relinquished Received Date Time Relinquished ece ve Date Time Discrepancies Between coc Record Preseot 

by by by by Samples Labels and 5) Received Within Upon sample Rec't . 

r ~lSo-~- 4/'QB~ I Z"S 0 ~~~E~~cord? y or N Holding Tlm;s or N y or N 
I I 

DC\AJ '}1.'.)' 'A.7/Q1 L37f> L378 L372 L373 ·-- L377 Ref#---- Cooler#----
f 

1
361·596a 

' 



) 
WEST1,.. .. Analytics Use Only 2 7¢2.~ I 

Custody Transfer Record/Lab Work Request 
Client ~AI',S:l2. t::t--NIR.oNM.ENt~l_... _;,:··•·:~ . .. ::.'·"' 

!s;~:~;~::~l· Sam6~i~ 4l~~qb. . . i . .. ·:::-,:··., . 

Project ContacUPhone # .j, At-...\ti.i 41'-) ZC;.9'~ bo44. 
AD Project Manager "''A::NI~€ WoL:Trv1AJ..J . 

QC Del TAT 

Date Rec'd -------Date Due -----------1 
Account # 

MATRIX 
CODES: 
S· Soli 

Lab 
10 Client 10/Descrlptlon 

Matrix 
ac 

Chosen 
(.;') 

Refrigerator t# 

#/Type Container 
Llauld 

··solid: 

·~.· 

:,·,; ' . ... ~:. 1•1:'". ::.. ; ,j . );· ;:.,:.)' ,.:;· .. ' .. : 

,,...,.. 
:; 

Volume 
Li(iUid 
solid' 

. -
Preservatives 

INORG 
ANALYSES 

~ REQUESTED 

t . WESTON Analytlcs Use Only 

Date Time 
Matrix Collected Collected 

) 

~~· 
Page I of _j__ 

SE • Sediment 
SO·Solld 
SL ·Sludge 
W• Water 
0· 011 

MS MSD 11 'I /p 
·~~~~--~~~--~~~--~~~~-+~~~~-4--~4-~~--+-~-+~~~~~ q MWC 1- ~e. · ·· S::£ 14/to. diz' )<. ·x : >(. IX 

A· Air 
OS· Drum 

Solids 
DL· Drum 

Liquids 
L· EPITCLP 

Leachate 
WI· Wipe 
X· . Other 
F· Fish 

X 

rMw cb'Z..- I\ t:> ·· ';' S 14/9 · .bMo ,K.. X X 

7MW(/;>'Z.-I, ; .. ·· ·. $<·14/q 114~ X X 

... 1>:{; '\ :. .. , 
L....:F..;;IE:..:L:.:;D..;.P..:::E;..;.;RS:..:O;..;.;N:.:.;N.:;;EL:.:.:~C.:;;OM:.;;;P:..;L;:;:E~TE:.O;:.:N:.:.;L~Y..:S::..:H::.;;AD:..;E;:;:D;.:,A.::.;R:.::E~AS:..._ __ -JI DATE/REVISIONS: 
r WESTON Analytlcs Use Only 

----- 1. ----------------------------------1-------------------------~ Special Instructions: 
_____ 2. __________________________________ _ 

_____ 3. -----------------------------------
_____ 4. __________________________________ _ 

2.
)11 ----- 5. __________________________________ __ 

- - - ~ . 2 '1 S·r, 
PeD &"" R 112 't$1 u... ~-4oo ... b'ZSC .. ;e.=ze~.-- 6

· -------------

Relinquished Received Date Time Relinquished Received Date Time 
by by ~---b~y--~~---b~y~--~----~----~ 

c?Jw fu JC> ~EX 4/lc) 9, 1z~o 
I I 

Discrepancies Between 
Samples Labels and 
COC Record? Y or N 
NOTES: 

Samples were: 
1) Shipped __ or 
Hand Delivered_ 
Airblll# __ _ 

2) Ambient or Chilled 

3) Received in Good 
Condition Y or N 

4) labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Preseot 
Upon Sample·Rec't 

Y or N. 

RFW 21·21-001/A·7/91 L372 L373 L375 L377 __ L378 Ref# ______ Cooler# ____ _ 381·596a 



77G>24 ' 
WESTON Analytlcs Use Only ~-Custody Transfer Record/Lab Work Request . Page I of~ 

2 

Client B.Ak~,- E.nw;o_,,., ... ,-,7A 'l .. . :.~ . . ( ·.:·' Refrigerator # 

Est. Final Pro). Sampling Date 4/ zP,jq~ #!Type Container 
Liquid 

Work Order # (::, '24 10 - "2. I "1 Solid 

Project Contact/Pho~• AN C'l (4\ 7...) 'Zl.'l· .bo2C> Volume Llg_uld "1 
Solid -.r: 

AD Project Manager N ~~ \N. o L:r M A f..L Preservatives ::: 
ac Del TAT ORGANIC co INORG 

ANALYSES .... 
~ 

<: 1Jicn .e :t <C(ij 
Date Rec'd Date Due REQUESTED 

~ 
c.&Qj z z Q)(.) Q) 
~::E Account# Cll a. a. X () 

MATRIX Matrix t WESTON Analytlcs Use Only t 
CODES: 

Lab QC Date Time 
S·•1. Soil 10 Client ID/Descrlptlon Chosen Matrix 

Collected Collected 
SE • Sediment (v") 
SO·Solld MS MSO 
SL· Sludge ' 

levl:.; W· Water q-rP/1- JZfs- _:::~/-).; !" .. :~:. ' lliLS::'Jt,. /.49.$}:;; 4;, v. .i! .. ~;ir .. :. ....... ,; :\/.: i/!f~:;:, ../ 
0· 011 

9TPI3- ¢'1 . ' .(:: .. .i ':)~\ sdttA~ Iii#~?.(~; IJIZ.:CJW X.;~ :;Y:t:. :~;/;~~i!::~ ; .. ~ '·' ... ·.f::: -~.:~~j . .-.~:. / A· Air ... ·:·: >:•\: .. ,(',;_; 

DS·Drum 9 IP /~-~ 04 .D 
•' ;.\; i}~ _.:;;,;·i;;~ iiJ.l ij;/)~~l :~~~i;J ·~ 

.· .,,. 

:·::.j~~~~~~ ~~.~ h~~~~~~ '•.;. ~-~: ~' :~~.$~/ / Solids ' 1~ :~ .. -·~{~· ' ,··1•'1:• ···"'··· DL· Drum 
CJTP/3 -!ZJ4.'MS .. ./;:; ...;;(;{, .s;n: ·t'Y(i·;:.:.-:: ·'·.· 'I liZ.&; :,;< ·~ ~~.~:·:// ;; 'cJ, ?¥,:: ... '.P{:'/·, ·' 

/ Liquids .. ,. q#/i(.. : .· . '·~~: ., . .. ,·.: .. · . 
L· EP!TCLP 

qTPI'I- ¢S 
.. 

St>il lj-11·"76 li;io / / / Leachate 
. '· ~ / 

WI· Wtpe ,, 
. 97P!'I-,tJ$'X ·. ·, Soi/ I/ / / / 11-1.1·9' /~!<). .. X· Other· ~·=·· ·' 

F· Fish q IP 14- {!)s- ~ -/ $o;/ 'I-13·1C. l!iio / / / ./ .. MS 
q-rp;'S- ¢~ Sol/ '1-1~-~ /~(() / / / / 
CfTPI~- ¢:; Is;;;/.,. {I..;.B·1~. 17Co / / / / 

IIB/4 · .•• 1.::', .· (: ~~~~- ·:;w .. ::,,, .··.; v ·. I 
·::.'·· .,,.I.:' ; ·, '· ,. ..... :.{,·:· 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 
WESTON Analytlcs Use Only 

1. Special Instructions: 

2. Samples were: COC Tape was: 
. 1) Shipped_ or 1) Present on Outer 

3. Hand Delivered_ Package y or N 
Alrblllll 

·-·~ 
.. 2) Unbroken on Outer 

4. 2) Ambient or Chilled Package y or N 

5. 3) Received In Good 3) Present on Sample 
Condition y or N y or N 

Fe'D e"' At\4. '""e>,u..~~oo- I q 15-7S<QQ---'- e. 4) Labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between 
y or N 

by by by by Samples Labels and 5) Received Within 
COC Record Prese!)t 

~~D 4~/9, 
Upon Sample Rec't . 

114'2.. COC Record? Y or N Holding Times y or N 
NOTES: y or N 

. 
I ,-,, L37b 

,, 
L377 __ L378 Ref# ____ Cooler#---- )3B1·596a 



WESTON Analytlcs Use Only 

Custody Transfer Record/Lab Work Request 
Client 8Afcc. ..... erlv, .. >'Hn~;:;;;;;t 
Est. Final Pro). Sampling Date~ 4·:L.· 1.= 261~9-=-t-.-------f 
WorkOrder# 6Z470· "2.77 ' · 
Project ContacUPhoQe_#.J.A,..,b'/ (41Z.)2b'r-~ 
ADProjectManager DeNISE 'NOL:ii'.;II~/...J 
CC Del TAT 

Date Rec'd _______ Date Due --------1 
Account # 

MATRIX 
CODES: 
S· Soli 
SE • Sediment 
SO·Solld 
SL· Sludge 
W• Water 
o. 011 
A· Air 
DS· Drum 

Solids 
DL· Drum 

' Liquids 
L• EP/TCLP 

Leachate 
WI• Wipe 
X· Other 
F • Fish 

Lsb 
ID Client 10/Descrlptlon 

Matrix 
QC 

Chosen 
(Y') 

MS MSD 

'• f. 

'·'• ,. .. -.:· 

Refrigerator II 

#fType Container 
Liquid 
Solid 

Volume Liquid 
Solid 

Preservatives 

ANALYSES ... REQUESTED 

Date Time 
Matrix Collected Collected 

.. ·· 
'\ . 

:: ·.· 

< 
~ 

. ' .·.;· 

· .. 
: .• •'1, ·:<'.;. 

II 

.... .a 
ORGANIC ··. '-4 INORG !I" 

CiJ. : ~· ~ ~~ 
.) 

< ~II) .e 
/i 

Q..l/l 
v~ z ~(.) ~ 0~ '(.5J z 

0) c.. c.. J: (.) 

t WESTON Analytlcs Use Only 

../ 

. ,.: 

:·.:. ···.:~ .· 

,l. 

\ 

Page of 

i.. 
(j 

0 
/~ 

~ 
t 

,_ 
FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I 
Special Instructions: 

DATE/REVISIONS: 
WESTON Anafytlcs Use Only 

---- 1. ---------------------~------------------------~ 
PLC: ASC: St.:: r 1 1-::> ~l)1 ( >)<. 1 Jo..l (i3,~1"1 \"l ¢ :Z) To 

----- 2. ---------------------------
LtC>I\.1\/ILLE, ~A. L.l.:.i~ 

---- 3. ------~-----------------
8~f-./CJ ~3 -rP,tl €'r'lr/.:.s.-J ~s<.: Fo.- ,-c~T,;,;,.( ___ 4.--------------------

Vo ( Gni')~. 

Relinquished Received Date 
by by 

Time 

12~2... 

_____ 6. __________________________________ _ 

Date Time Discrepancies Between 
Samples Labels and 
COO Record? Y or N 
NOTES: 

Samples were: 
1) Shipped __ or 
Hand Delivered __ 
Alrbill# ___ _ 

2) Ambient or Chilled 

3) Received In Good 
Condiiion Y or N 

4) Labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

CCC Record Presevt 
Upon Sample Rec't 

Y or N 

RFW 21·21·001/A·7/91 L372 L373 L375 __ L377 L378 Ref# ____ Cooler# ___ _ 381·596a 



... . ~·.~;---------..., 
WESTON Analytics Use Only 

211¢24 

Custody Transfer Record/Lab Work Request 
Client 1:::'>1-J}:.E IZ.. 

-·Est. Final Pro). Samplln!~te _ 41Z.0{11o .. , 
Work Order# f:. 7C> 2 77 ·. 

;·, 

Project Contect/Pho~...J. At--.l'~'l (4JZ.) Z.f-:.<1- t~J44 
AD Project Manager 1 eN IS€ Y,./oLTM.G/-..1 . 

QC Del TAT 
Date Rec'd ------Date Due------~ 
Account# 

MATRIX 
CODES: 

s · Soil 
SE • Sediment 
SO·Solld 
SL· Sludge 
W· Water 
0· Oil 
A· Air 
OS· Drum 

Solids 
DL • Drum 

Liquids 
L· EPfrCLP 

Lab 
10 Client 10/0escrlptlon 

Matrix 
QC 

Chosen 
(./) 

MS MSD 

Refrigerator # 

#frype Container 
· Ll(!uld 

Solid .· ... . . 

Volume LlfliJid 

Solid 

. ,. 

Preservatives .. .. .. ... ··.·•· 

ORGANIC 
ANALYSES ... REQUESTED < < ~co 

~ z ~~ co 

Date Time 
Matrix Collected Collected 

"S. 

': .. :. ~:· < 
r:l. 
v 

·:.•.··. .. : ·, ' : ,:,, ~ '"Z 
... ~.:~·: i~ 1- INORG 

~ ~·"' v') -e Ct<:7 ll_·\1) ~\l) s 
Q) ~~ Q) z p J: \-~ 0~ :i (.) 

f WESTON Analytlcs Use Only 

X 

~· 
Page -z- of ;/-

(/) ~ 
)<...) ~ . ~ 
~~ 

u. 
~ .J 

~ ,~ 

t 

Leachate 
WI· Wipe 
X· Other v .,/ s x IX i ><IX 
F • Fish ... ~ ·~ 

.. $ 

X 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS -, DATE/REVISIONS: 
~~~~~~~~~~~~~~~---~ 

Special Instructions: r. til 
WESTON Analytlcs Use Only 

----- 1. __________________________________ ~----------------------~ 
?LC'A.:SE SEr-rt> '"!)toXiN SflMPLEs,: 'fr 

'P:J::;,rt/\i\.t¢3~~, -¢4, { -¢4p fc) LroNviUE. 
----- 2. ________________________________ __ Samples were: 

1) Shipped_ or 
Hand Delivered _ 

~.LAB ----- 3. -----------------------------------

----- 4. ------------------------------------_____ 5. ________________________________ __ 

Airbill# __ _ 

2) Ambient or Chilled 

3) Received in Good 
Condition Y or N 

A o ';#::A--. 19 ~ -, __ 6. ---------------- 4) Labels Indicate feD E ~ t 12 f:.;>ti..L """fU...). I..;)- f SBOr-----,----:--~~-r----r---, ,_ _____ __. Properly Preserved 

Relinquished 
by 

..____ 

Received 
by 

Date Time Relinquished Received Date Time Discrepancies Between Y or N 
by by Samples Labels and 5) Received Within 

COC Record? Y or N Holding Times 
NOTES: Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Preseot 
Upon Sample Rec't 

Y or N 

RFW 2 01/A-7/91 __ L372 L373 L L377 L378 Ref# ____ Cooler# __ _ 381·596a 
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\ 
J ) 

Custody Transfer Record/Lab. Work Request ~~· 
·~==~~~==~==~----~=-~--------~~~--------~~--~~~~--~~--r--r--~~--~P~ag~e~/~~of~/~ 

WES1 ,nalytics Use Only 

Client U~((•,-. ~1"1!/,,.onMeif"'-r:::T · · Refrigerator# 

Est.'FJnal Proj. Sarm>llna_!)at! S/ S"/ 9'(:;, · · . . . , . #fType Container 
Work Order# 6 'Z-4 70 '-7 7 . 
Project Contact/Pho~ '7';'/a,.,. A.-dv_ (4\'Z.JZ~?· '=-c ~lume 
AD Project Manager E.t\.\ I'S E. \A[o'-TM AN · . ,, Preservatives 

J-·.:::a:,::C:.o=====.:D~e:.l.I====T~Al!T-=========t ANALYSES 
Date Rec'd ______ Date Due --------1 REQUESTED 
Account # 

Liquid 
Solid 
Liquid 
Solid 
. . ~ ': .. 

.... 
MATRIX 
CODES: 
S· Soli 

Lab 
ID Client 10/Descrlptlon 

Matrix 
ac 

Chosen 
(.;) 

Matrix Date Time 
Collected Collected 

SE • Sediment 
SO•Solld 
SL· Sludge 
W· Water 
0· 011 
A· Air 
OS· Drum 

Solids 
DL· Drum 

Liquids 
L· EPfTCLP 

Leachate 
WI· Wipe 
X· Other 
F • Fish 

~ 

~ 

' 

. ', ~ ". 
ORGANIC ·~ ~ ' ' INORG cJ. 

~ ~ ~ ~co e 
~ ~ c ~5 l z Q)(.) Q) 

co a. a. :I: 

t ' WESTON Analytlcs Use Only t 

..... 

._..;F..;.;IE;;.;;L;;;.D..;.;P.;;E;.;.RS.;.;O:.;N;.;.N;.;;E~L:;..;C;;..;O;.;.;M;.;.P~LE.;.;T;.;;E;..;O;.;.N.;.;L.;..V~S;.;.HA;.;.;D;;..;E.;.;D..;.A;.;.R.;.;E_AS.;.,_. __ ---JI DATE/REVISIONS: WESTON Analytlcs Use Only 

Special Instructions: ___ 1. ------------------1---------------i 
? LE:~ 'Sf: 'SEt-\'D l)(o~c'-.1 ~H P~ 
FB¢3 7c3 Lt~.)N\JrL .. CE, f>A LAc ___ 2. ----------------------------------

_____ 3. -------------------------------------

_____ 4. -------------------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered _ 
Alrblll# __ _ 

2) Ambient or Chilled 

COC Tape was: 
1) Present on Ouler 
Package V or N 

2) Unbroken on Outer 
Package V or N 

___ 5. --------------------------
3) Received in Good 3) Present on Sample 
Condition V or N y or N 

~~~ ~J'// ..A b-._.~ .4,-T1- (..co7-2..t62- -----6.------------------------- 4)Labe!s!ndicale 
r ~ , ._,, "· " v.., . '.............. ..-----"1""'-...... ----r----,-----, .... --------' Properly Preserved 
Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between V or N 

by by ._ __ b..::y---t---~by~--r---t----t Samples Labels and 5) Received Within 
1J2,.,;1[:r<-~· pxo J2:""'< 4/J .. fr., /Z.SS COCRecord? Y or N HoldlngTimes 
~~ ~ ~· 1C¥14 NOTES: Y or N 

~ 

4) Unbroken on 
Sample Y or N 

COC Record Preseot 
Upon Sample Rec't 

Y or N 

RFW 21-21·001/A·7/91 L372 L373 L375 L377 L378 Ref# ____ Cooler# ____ _ 381·596a 



WESTON Analytlcs Use Only 
Z77¢Z.7 

Custody Transfer Record/Lab Work Request 
Client ~j;;;7 CN'/t~f"tENT~l-. , 

Est •. Final Pro). Sa~llng, r;>ate _ . ~ ~1.~ fo . · . .. · 
Work Order# Z't-70 '-" ' 1 ·. , 

Project Contact/Phon~#~ • Af.-.t't'N -(4\2JZb ct· bc4~ 
AD ProJect Manager . DeNISE. Woz.:t"MAN. · . ·. ·· .. · 

Refrigerator# 

#/Type Container 

Volume 

Preservatives 

LICluld 
Solid 
Liquid . 
sond, ·,~; :.: 

.. · ..... } 

-...: ~ 
. ,•. . . ~ ·'·~ ... ~ 

·'od' ·'>";;.· ~ 
···· · , .. :. r•a .. ·;::: .r:>;:.: ' ~..:::::-

~· 
Page _j_ot 

·ac Del TAT 

Date Rec'd ------Date Due -------1 
Account# 

ANALYSES 
REQUESTED 

ORGANIC 

~ i,i .;; r; ~ g 3 
MATRIX 
CODES: Lab 
S· Soli 10 
SE • Sediment 
SO·Solld 
SL• Sludge 
W· Water 
0· 011 
A· Air 
OS· Drum 

- Solids 
DL· Drum 

Liquids 
L· EP/TCLP 

Leachate 
WI· WI!'$ 
X· Other 
F• Fish 

Client 10/Descrlptlon 

"TBI1 

9 NW fi'f- (If~-

Matrix 
QC 

Chosen 
(./) 

MS MSD 

Date Time 
Matrix Collected Collected 

WESTON Analytlcs Use Only t 

X 
X 
>< : 

.>( 
,. 

X 

~F~IE:.::L:;.D .:.;PE::.R:.::S.;;ON;.;,;N.;.:E;;;,L:;..:C;..:;O~M.:...;PL;;;;;E:..;.TE:;.O.;::.;N.;.:L:..;.V..;;.S;,;,;HA.;.:D:.::E..;;.D.;.;A.:...;RE.-A..o.S-----.J' DATE/REVISIONS: WESTON Analytlcs Use Only 

Special Instructions: --- 1. --------...----------~-------------t 
t-.tolt ·. 18 r:r(7 E?~-.1cp I A f?.E. foR C-ro 2 7 7 

---- 2. -------------------------
Samples were: 
1) Shipped _ or 

Cc.t..-hi'J¢ j-(.}>1 J (/)\}) 'C: (/:>2. A gt: fu\2.. ___ 3. ----------------- ~~~~~ ~e-llv_er_ed.:_-_ 
CTo 3S7 ~ ATZc fDl~'L T'-"R.N ___ 4.------------------ 2)AmblentorChilled 

3) Received In Good 
1<113 --- 5

· ------------------- Condition Y or N 

C... r A Q N 4 " ~"':!:::& 7':>-o/ __ 6.-------------- 4)Labelslndlcate 
I eDt::'')(. IQ.I_)\L\... 0 '. Ov--eTt'",___~_ '---yo----...,---.,.---.. .--------J Properly Preserved 

Relinquished Received Date Time Discrepancies Between Y or N 
by by Samples Labels and 5) Received Within 

COO Record? Y or N Holding Times 
NOTES: V or N 

Relinquished Received 
by by 

Date Time 

T 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbrollan on Outer 
Package V or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample V or N 

COC Record Preseot 
Upon Sample Rec't 

Y or N. 
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·~ 
I 

WESTv1• Analytics Use Only Zl7r/)~ 

\ 
1 

_) ~C8 I 

\ 
} 

~~!fEJ. Custody Transfer Record/Lab Work Request 
_t_ot_L_ Page 

cnent 'B,Q~eN\II~ME.N"TAL., INC Refrigerator # 

'Est: Flmil Proj. Sbm~~~ate 5"1/cjCifo . #!Type Container 
Liquid 

Solid <! 
Work Order# rn - '2 ~ 7 ( 
.Proje~ Contact/Phone# ... J A~ D~ (41 i) 2EH-bO~ · Volume Liquid 1\J 

Solid· 
,. . . ,., .. . ··.~~· J·.: .... · :•.:,.,.:· 

l ' \LI · . ' 
~D Project Manager ~N I'S~ v.!...tl"'":L'T~AA~ · Preservatives . :. .... '~ :· .·:::···· ··: .. : ..... -:~ .. 

'· .. 
I • 

ORGANIC u INORG ·ac Del TAT 
:r~ :V ANALYSES ... ~ ~co € ~~ 

(Q E Date Rec'd Date Due REQUESTED < 
~~ ~ z z Q)(..) Q) Q) 

Account# co a. a. :r: :::! (..) 

MATRIX Matrix t WESTON Analytlcs Use Only t 
CODES: Lab QC Date Time s. Soli ID Client 10/Descrlptlon Chosen Matrix Collected Collected 
SE • Sediment (.,t) 
SO·Solld MS MSD SL· Sludge . 

qMW<b~ 
. ·: 

1¥-J··'· 4/w 1~36 w. Water ·,·< .. .:·:·)·1 .x. •X; :/ .. ><.: ~.·· ><- '){ 
0· 011 .. 

<iMwibso '· .' :-~~.· •.. :·,>(;,: :~~~·:~t. \\j!;Jit( ~+lzo ItA'~ '()<:,':; {·stl !~>-l.i;s ,L:(;\·i1) ;'k£ :~;-A· Air ... .... '1 /1~ ·.x X 
DS· Drum CfMwfhz..· 

..... ~ ... . · ... , 

14-i:i..\; tsos ·· ... ·. ·~ . . · .•. <::: :, :~ 1·£7 F7' X Solids ;,!'· :~';:'. 
...... !',· W·:~): ·;·Y! :··: I~,; i . . .•.. ; ... ., '.:~:·' };~:·.:!:;·· ,., : 

'·: ;.' ~~ . . 
DL· Drum TRI<r\ ' .~ .: .. '::. :~: 1'.'\/ :{:Ut YM! :::;~t~:~~,~~:~~!: ;t~;;.':~:~·{~~~ t)(" ~::)1\:·T~ ·~~~.~~{t :>.::·!} '}!~{·.·;,:. ?..Y;·:r\i .. Uqulds 

'I 

L· EP/TCLP 9MW0\ . . .• . .·::·.-.;·.:: 4rz7... o~4o lx •. 
Leachate .. .. 

WI· Wipe 
CTD 3S7 

.. 
X· Other .. .. ·' 
f· Fish 

CC.~M\Atr/-,.1 ·· .. · .. ·~A; ~.-;..~N~: ; .. \k.J: I4J.ir o~'t-s ~ 
:<·. ~: ::.~·, ··~}.t.t;~T· :.>,'!/~- ~' ~:( X . ·~: :· :;5;~·i~ Xi· ~ .. ··:.••::: 

,. ~ .... •. 
:.:.·.~.t·{ . ~/:;: " 

... 
.:· ~ ~· ' .. .. ' ·::• 

' 

'·(. :;.):~l ~ ';>.-: ···:<·, .•. ·.: - :· <.:.;' :s ... .; •· .. .;:: ' ~ . . 
-

. ' .. ,· ~ 1'.' 

,~;p~~: ?t?~:: \~,~;{{~;·.~}f. ~~?~t~::.:.f.i;:(~~~· 1(•:.'}.:.>! ·.:;:;:. !i~)?~ .. ~L ~:.~ :·~~;~. . :y~~~;!~ {i~-~~·:~.~ ·~~;*'' ··.:,: ·<',: -: .... ·· ... : . :.r ·' ·.::~l . ·:·. •·. 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 
WESTON Analytlcs Use Only 

Special Instructions: 1. 
o'\Zc,A~IC. ANIJt..·'/scs Foe qM"'-I'P2. ~t1Mwg'! 

2. 
Samples were: COC Tape was: 

::S~Wf'e.D ON 4/1\.. At-.tt> 411"51 r;!E.S F'S:::ri\J EL.'f• 1) Shipped_ or 1) Present on Outer 

3. Hand Delivered_ Package y or N 
Alrbill # 

2) Unbroken on Outer 
No'Te: 'SAtvtPL..E C CS M\t\.1(/.>f Bl\...l..e D le> 4. 2) Ambient or Chilled Package y or N 

bZ4lo- SS7, A\...~o, 1-'DA'f T'-' t=l. hl ot-J 5. 
3) Received in Good 3) Present on Sample 

s~~Pu:. Condition y or N y or N 

FeD tii(.. A li'Z. 13t Lt...~ 4-cc>-l:,oo/ • Z.B 3 2 6. 4) Labels indicate 4) Unbroken on 
Properly Preserv_ed Sample Y or N 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between 
y or· N 

COd ~~~rd Preser,ll by by by by Samples Labels and 5) Received Within Upon·sarti!)le Rec't. 
(l /)J ·.1\'R. ~ FE:bf.><.. 4/zz/9 /ll.f 7 COC Record? y or N Holding Times II, y or N 

h NOTES: y or N -, 
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WESTON Analytlcs Use Only c.oc.. ~ Z77 (/) 2..9' 
Custody Transfer Record/Lab Work RequesJ~' ~ Page _l_ ol-d-

Est. Final Proj. Sampling Date ----------:-1 
Work Order# 

ProJect conti"c~Pa # ~ \.I.YI ~ ~ "' I c_ N....,. '" 
AD ProJect Mana'fer<:.- ~ ...... «- I.T L\ J ., i./11 • 't;.q~ I..,...,"""' 

I I 

·ac Dol TAT · 

Date Rec'd ______ Date Due -------1 
Account # 

Refrigerator# 

#!Type Container 

Volume 

Preservatives 

ANALYSES 
REQUESTED 

Liquid 
Solid 
Liquid 
Solid 

.L!_ 

~ _, 
'J 

~ -~ ~ 

li )( 11 
,:) 0 - ~ 

V? 0 '<:. 

MATRIX 
CODES: 

Matrix 
ac 

Chosen 
("') 

J WESTON Analytlcs Use Only t 

S· Soil 
SE • Sediment 
SO·Solld 
SL ·Sludge 
W· Water 
0· 011 
A· Air 
DS-Drum 

Solids 
DL· Drum 

Liquids 
L· EP/TCLP 

Leachate 
WI• Wipe 
X• Other 
F • Fish 

Lab 
10 

Client ID/Descrlptlon Date Time 
Matrix Collected Collected 

MS MSD 

~<...B~w_cD :L ·.w 4/Z3 1345 , 
"1 M.u . .Jn ~ , · <i.:;;l.'-"' ·.,,.:.~·:);~~~ ~~;W~; :iQd2:~ t~:ici '}(,:; ·~·: ~i,Jf~ :.:·.:£ ,'r& .. (c-;,"> 

~t;Mwml· <DC.. 5 4-/23 1£.-'2.<:, x x '/... X ·v_ ---::;..· k 
B <; ~ w m j .. m 4 · s 1 4 J 2. 3 I <:, Is )( x '>I 'il >t "'>1 

z 2... 

s 
,, 2. 

s 
'/. '/.. 'J... 3CD 
)( _X >( 3 t\) 

j.....:F~IE:::L::::.D.:.,PE::.:R.:.:::S~O:.:;NN~E:.:L:..;: C::.:O:.::.M::...PL~E:..:.T::.E .:::;ON:..:.:L:..:.Y..:S:.:.;.HA:..:.:D:.::E:.:D~A:;.;.R=.;EA.;;;:S;_,._---.Jl DATE/REVISIONS: WESTON Analytlcs Use Only 
Speclallnstru~ons: --- 1, -----------------1--------------i 
N (At !:. ·. \.D P \ ~ <' ~· S r: r-0 \), o l( 1 f\ S'a ""(> \r :i Samples were: COC Tape was: 

'\..) '-'·~(\I..J,\\~, ?A. 1...~4\.o ---
2
· -------------,,.------- 1)Shipped_or 1)Presenton0uter 

Hand Delivered_ Package Y or N 
QJ i\c..3t-J-...~I¢\ ~·..)\ \':'l1c-<:.r. '""~ "i_ l-\l$a4..-l--

3
' ----------------- Alrblll#___ 2)Unbrokenon0uter 

\~.:~n::¢":. \li(SI"<V!'d [;) L.:.-\:. ?\~,) ___ 4. ----------------- 2)AmbfentorChllfed Package Y or N 
____ 5. __________________________ __ 3) Received In Good 3) Present on Sample 

Condition Y or N Y or N 

___ 6. ----------------- 4) Labels Indicate 4) Unbroken on 
J------,ro--~~---r---~---,-----.,------r---...,---., .,. ______ ___, Properly Preserved Sample y or N 

Relinquished Received Date Time Relinquished Rec~~vod Date Time Discrepancies Between Y or N COO Record Preseot 
by by by Samples Labels and 5) Received Within Upon Sample Rec't 

11 A -~l=fl 1¥/l~~f--l,;~~.z,....::,--tl-u. J 
1
1 l.;;..l'l'~ !. .. :-.\.."' ......... A·~ ....1------t-------t----i:-----t COC Record? Y or N Holding Times y or N. ~ • .tk. .t-17;:._ ~I'-:' f\ - ~-1. If' I I f'1~ 1'r'.Du. NOTES: y or N 

I I I 

'---
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.. Z77¢ 
) 

D 
· WESTOr-. r~nalytlcs Use Only ' 

I 

~~· Custody Transfer Record/Lab Work R·equest 
Page _:z_ot_z_ 

• ·etlenr ~IJ~IZ.. , ...... :~~·:·· ?~ . . • :_ :~:-/ r ~- Refrigerator # I. . . 
LTauld Est. Fh'uil Proj. Sampling Date OIJ0/9h . ·· · : : · ·. · · ,t'·, ,'• " .. : . .-·. ' .~ . • 

#fType Container 
., 

· ~'ZA-~n "i.i-1 · · · · .. ,,. · .Solid, .. .... ~:, l:: .•·.:;_.,. '.~t\·:.. :·· ' iJi.':• :~'?.~:.'r';,~.: • ,f,.:~ • ; ( 
Work Order# . - ~ · · ·: ·'-· · · · :·);,.;•,,-.-. 

:.L!Qi.Jld. ~~~l~\;_-. M:'f'.· :~{~~::-;f .. \ ~~!;-~·.\·~ }~ ·.:.~~~·;, .:,.~~.:1.~·1; ~ . . } Pt.Jr;v f..tl: ~ :.~· .L.. . .A A , Volume " 

"Project Contact/Phone#' · 12. -z.~ - 1 ' ·solid: 1l(l~/ Yl~\<;;, ~:::-:,.·.:h: ·.k/<:~t.. ._\iti~' :~·~:;~t.: . fi 
AD Project Manager J::>.eN I~S I Wo1-'TJ-.1 AA.L . ···. 

Preservatives '·' :c.;,- ., .. ,:~:.-·:. .·.:·,,. . i· ~~ •• :. :':•,t ~ -::: - .... ~:: ·, ~~·: ':-:. '-:: -Vl C\. .• ;::0;1'· ,.,.. 

QC Del TAT ORGANIC 

~~ 
INORG \) ~ 

,., ~ ~ ~ ANALYSES ... ~ t!co .e .. g 
.~ ~ Date Rec'd Date Due REQUESTED <C .·.:.• ·J;(L} ct z ~~ (j) 

·;k~!-?.~~:. Ot«J 
(j) z u Account# > co :I: ::E (.) 

"· 
~ ' 

·MATRIX Matrix \ WESTON Analytlcs Use Only \ 
CODES: Lab ac Date Time 
S· Soli 10 Clle11t 10/0escrlptlon Chosen Matrix Collected Collected 
SE • Sediment (./) 
SO·Solld MS MSD 
SL ·Sludge 

q M\J.Irf..A- w. 4/z~ ,Jo~r )(_ X I)( )( )( K y W· Water '. 

0· on. ',: . ,. 
A• Air •" " 

., 

OS· Drum , .. 
'.:;;:,.;··~-... · ., (:: '{~:~_-,·. :.1,, 

. )~;, 
_.;. ., 

I ,o:!(: Solids ,.,: ':~ ,·' ·: .. :-_.:.;:/!: ... · ···: ,t:~·. " .· ~;·::.·: '· 

' 
\.~, ·., ~--·r·:~;: r:-~}/;~;-... '·l\ 

DL· Drum ' \>,)>.;.::; ;;-~:~L(~~: ... ~.: .. · \_~-. ;.:: :: -~,~~~:~·;· "' .. .. 
·'.'·· ~~ ,·:,: ~--:~~-~~-.. ... 

·' :·~· .. \' . 
Liquids . I . ;,~:- .. .·i ... · . .\. ' 

L· EP/TCLP 
Leachate 

WI• Wipe 
X· Other 
F· Fish 

,. . .. •', ... ; .. . ::·: .: ,., . ". ., . .. 
. ); . ' 

; ,1· : ·.:.; ~;-.,-. r-:,,. 
: , . 

. ·.:.:·· .I! ; 

' ., . !.' . ,. 

,_;. /&:i:~ 
·I·· ·':.··( _·. ::.i.' .:;·,:;.:" .. .· ... • -~ . ~ ... ~.- !~ i;~)h, :~~I~~;~¥ 

... 
·' '· 

,;. ::-:·i~~;/·:.- ·:.~- ~'.:~i _" •: ~·:,~I·,;. , . ~ ... i-<;~~:r-· :.iY:;. .:;1-:~, ;·: ;·~t ··~~ ... ~s-·::_,\,~:: i< .f .. ~· ') ,. ,\1, .•., '~f_,. 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 
WESTON Analytlcs Use Only 

Special Instructions: 1. 

'1Mw¢t -'CoTILES FO~Z- Oll...tq2EAS€ 2. Samples were: COC Tape was: 

7 1) Shipped_ or 1) Present on Outer 

Toe:., Cc"D,~ ,.,_,~a~ PHo~. r-.Jo,- 'R2E-s€-~&\:) 3. Hand Delivered_ Package y or N - Alrblll# 
2) Unbroken on Ouler • 0 

4. 2) Ambient or Chilled Package y or N 

5. 3) Received In Good 3) Present on Sample 
Condition y or N y or N 

Fet:> Ex.. J::Jtrz.. '?3tt_,_.::#- 400-l:,col-?.173 6. 4) Labels Indicate 4) Unbroken on 
Properly Preserved Sample y or N 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between 
y or N 

by by by by Samples Labels and 5) Received Within 
COC Record Preseot 

t?jl~~b fS"eDG><. ~lu.~ /7o8 COC Record? y or N Holding Times 
Upon Sample Rae'! 

NOTES: 
y or N 

I I 
y or N 
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WESTON Analytlcs Use Only Z77¢3¢ I 

Custody Transfer Record/Lab Work Request 
Client . BAt:E:t2.. eNV/(20NMENTI.H-

• Est. Final Pro). Sa!"pllnj pate f{to/9~ , .... · 
WorkOrder# b'Z47o- 2 '7 
ProJect Contact/Phone# _), ..cl N bv ( 4l Z.. ") 'Z'-q:;;.· ~~, 
AD ProJect Manager·~M 1~,::: \!JoL~ LlAI · · · 

·ac Del TAT 

Refrigerator # 
Liquid ... 

#!Type Container 
Solid· ' . ·., .... ·. ocT"" ,~ 

Liquid . ' ; ~ ~ Volume 
Solid: 

.. ·· 
.. .:·,~;·i·~. ~. .:!;'"'· ~r};.·~:.:- . ., 

t .i '· ~ :' ·. ,";).;. <. . .. · ....... 
Preservatives ·.• .,J J~ ·vf 

·' 

ORGANIC 
.• 

'·~ .~~ 
INORG u ANALYSES t~ g ... 

~ < lJ!co -e ~i5 REQUESTED z (I)() (j) ~.~ (j) z 
co a. a. :X: ~ () 

Date Rec'd ______ Date Due ----------1 
Account# 

MATRIX 
CODES: 

Matrix 
t WESTON Analytlcs Use Only 

S· Soli 
SE •.Sediment 
SO·Solld 
SL· Sludge 
W· Water 
0· 011 
A· Air 
OS· Drum 

Solids 
DL·Drum 

Liquids 
L· EPfTCLP 

Lab 
ID CllentiD/Descrlptlon 00 Date Time 

Chosen Matrix Collected Collected 
(./) 

~· 
Page ~of~ 

( ~ l 
\lJ -+ r\: ~ 
:+ =- J 

~ ~ 

~ '~~ 0 
~ -Cl 
t 

Leachate 
WI• Wipe 
X· Other X I~)()( 
F • Fish 

1 fYlv 

....... 

,_ 
J-..!F:.!!IE:=L~D~PE:,::R:.::;:S.:::_ON:.:_:N.:.:;E;!:.L;..::: C;::::O:.:.::M:.;PL::.::E:..:..TE::_O.::::;N~L:.:.Y.;::S.:..:;HA::.:D:..:E;:;.D..:;A.:..:;RE::.:;A.::S~----JJ DATE/REVISIONS: 

----- 1. ---------------------------------~----------------------~ 
WESTON Analytlcs Use Only 

____ 2. ________________________________ __ 

---- 3. ----------·------------------------

----- 4. ----------------------------------

----5.----------------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered _ 
Alrblll# ___ _ 

2) Ambient or Chilled 

3) Received In Good 
Condition Y or N 

6 4) Labels Indicate 
FeD [3-x At~ 13tL.L #" 4CO .. ~co7· -z.;;;...:-,~7.:...-:...3::;:_-'f'"--~· ::::::;:::::;:::::.,-... -_-_-_:-_-_-_-_-_-_-_-_-__,Properly Preserved 

Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between Y or N 
by by by by Samples Labels and 5) Received Within 

~~ 
1
/, ~h ~nr.:.x: 14/z~RL /1.~ ~g~E~~cord? Y or N HoldlngTim~s or N 

f 

.___. 

COO Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package V or N 

3) Present on Sample 
V or N 

4) Unbroken on 
Sample Y or N 

COC Record Preseol 
Upon Sample Rec't . 

Y or N 

AFW: )01/A-7/91 _ L372 L373 , __ L377 L378 Ref# _____ Cooler# ____ _ 381-596a 



) 
/ ,.:r :s1 

WEST.._ .. Analytics Use Only 

Custody Transfer Record/Lab Work R-equest 
Client ~ JLE..~ '£5 AJ \1 H2DI'-I MEN'TtlL . .. 

Est. Final Pro]. S~mpllng Date <S//~/Qt . ,, · : . 
Work Order# f-.. ?A I A - 2.. i -1 . '\ .. · .. ::: 

. Project Contact/Phone# J.· A.uD"J. (d.,., '\zt .. q ~~ ...:..A A · 

AD Project Manager 'f:;,~A.lt<:e: \f.!J,,, ..,. ... __, .u .. l ,·· · .. · · 

·ac Del . TAT .,, . ·• 

Date Rec'd ______ Date Due ---------J 
Account# 

MATRIX 
CODES: 
S • Soli- r;r:J; 
SE. Saolment 
SO·Solld 
SL • Sludge 
W· Water 
0· 011 
A· Air 
OS· Drum 

Solids 
DL·Drum 

Liquids 
L· EPfTCLP 

Leachate 
WI· Wipe 
X· Other · 

Lab 
10 Client ID/Descrlptlon 

~Zl 

i,;,-,.:. 

Matrix 
QC 

Chosen 
(v") 

MS MSD 

... _:.· . 

Refrigerator # 

#fType Container 
LIQUid 
•Solid ~ 

Volume LIQuid 
Solid' 

·-·:··~ :: ·-\!{,: .. ·· -~·: .. ~}. ~-p,: .~'i.!-::~~:· . .-. )~;·.·:·,,;,, . n· 

Preservatives . ~ ···:,• 

ANALYSES .... REQUESTED 

t. WESTON Analytlcs Use Only 

Date Time 
~atrlx Collected Collected 

... IJ' 

) 

~~tfl. 
Page _J_ of _J_ 

/ l 

. ! ... ·,..:::. · . · -~L-, · ,, ".; .. ,.,;,~di!~-~~ : ;(~ I:.Sk. rit;\~9~:~;. ,, _,. .. ·.,,_. ~:r · · . ,., . .- ·:.· ,, · ,;{. ·.·• .: . 
. ·,.;. . .... • ·""'~:~. t---+-.... -_.;1--... -~---. -. -~..;.--. ,-.,~T:""'~--~-;-~:,..;.~~~ ;:~~-~-.:·:+.:·Jt;:,::.:.~~~-._:;,.~~~('~~'i+!i<li~'"!·\~.i~:"~" ~.-;:.;_ ,;; ___ +..,:,:;,.,:r.!..:i;~'ii::~:.;;,,.,~,.·rt:'!r:t,~~-:.:~"'~"~-·.~""" ... 4. ~~-·· -~"""-.~~-.,.-,,~..f. --~tl~.:~,...,~;o'+,.;.;:i.i~:ir..;..i.~".;_" :.;.;:• .. ~j..f;. ~-,;_~\ .f;..,.::.;,:,.!i:+ .. i'"""!~~:.~·~.:...~~-.. -.·~~.:~-:.~ ...... --+-+-4--+-~1--4-4---1-~ 

.. , ..... . .. 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 

Speclalln$tructlons: 
WESTON Analytlcs Use Only 

_____ 1. -----------------------------------~------------------------~ 
'Pt££)SE Sc"-10 1;:.\ 01(..\ t-.L SAt'~ Pt.GS 7D 

_____ 2. -------------------------------------
LtONYf~l B:J. LAB. 

_____ 3. ----------------------------------~ 

_____ 4. ------------------------~-----------

----- 5. -------------------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered 
Alrblll# __ _ 

2) Ambient or Chilled 

3) Received in Good 
Condition Y or N 

lr-..::......._ r,;:..., 1\\r-. "::::>ll, ':t::4co·' _...,.., zez\ --6.--------------- 4jLabeisindicaie lrt;;;.v e.- .. ~ -.c-. D1 ..1. ~ r ;.,.;;..;;;;;;;.:... ___________ ..,... ___ r-------...1 Properly Preserved 
Relinquished Received Date Time Discrepancies Between Y or N 

by by Samples Labels and 5) Received Within 
Relinquished Received 

by by 
Date Time 

COC Record? Y or N Holding Times 

I f 
NOTES: Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Presef}t 
Upon Sample Rec't 

Y or N. 

RFW 21·21·001/A·7/91 L372 L373 __ L375 L377 __ L378 Ref# ____ Cooler# ____ _ 



WESTON Analytlcs Use Only 277~3c . 
Custody Transfer Record/Lab Work R·equest 

Client "8-AK.f:.\'a.. 'E:.Nv I RNIJ ME;cl\..\7~ '-. .h;, ,; · ,:w;<.J 

Est. Final Pro). Sampling Date 5'/lolt:tt.... · ' · · · . · .:· : 
Work Order# 6 z4 I~ ~ 'Z.....,. . . . . . . . .;:;· (; 
Project Contact/Phone# ..J A ~\t::>~ 7412 \Zc:,.~ ... l..~ 
ADProjectManager~N~e Wbl...i"MAt-J .·; · 
QC Del TAT 

Date Rec'd ------Date Due --------i 
Account # 

MATRIX 
CODES: 
S• Soli 
SE • Sediment 
SO·Solld 
SL· Sludge 
W• Water 
0· Oll 
A· Air 
OS· Drum 

Solids 
DL• Drum 

Liquids 
L· EPITCLP 

Leachate 
WI· Wipe 
X • Other 
F • Fish 

Lab 
ID Client ID/Descrlptlon 

C'D.B 
7Mv..J <bl A 

,'·. ··:: . 

Matrix 
QC 

Chosen 
(ol) 

MS MSD 

···', 

. ·; 

Refrigerator I 

1/Type Container 

Volume 

Preservatives 

ANALYSES 
REQUESTED 

Solid. · ... ·~1; . ·: ';; k.;; :,: ~.:·:,·.·:; 

Llguld ·• : ·.·.: 
Solid '· · · . · . · :.~~ Ht· 

•' . '.':, : 't~' ¥~· ·.··,···.'\.' · .. ·;'C 

:··.: 

.... 
WESTON Analytlcs Use Only 

Date Time 
Matrix Collected Collected 

··X, 
I I,- JJJ 

... ., 
', . ~·: 

~~ 
Page _L._ of _J_ 

' ·,, 

~F~IE::.:L::::D:..:.P..::E::.:RS::.;O:.:N.:.:.N:.:E:..:L:.:: C:.:O;.;.;M:;;..P.;;.LE=-T:.:E:.:O:.:.N:.=.L.:..Y .;;.SH;.;.;A:.;.:D:.:E:..:D..;.A;;.;R:.:;;E;..;.AS;;._ __ __.I DATE/REVISIONS: WESTON Analytlcs Use Only 

----- 1. -------------------------------------~------------------------~ Special Instructions: 
?l.E.ASE fll.\t..\2. :7, f'R..S:S:.e\2:\H::. \ i\E:IALS: 

COf'-.I\A/t-Jf..\'"2.. FDi<. 7Mv..t¢1 A; AN~I.'{Z.E. 
Fo.2.. ~I"SSCX.\{E'D \2C\2).\ 1-/lcST~LS. 

----- 2. -------------------------------------

----- 3. -----------------------------------r-
_____ 4. -------------------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered_ 
Airblll# __ _ 

2) Ambient or Chilled 

3) Received ln Good 
--- 5. ------------------ Condition Y or N 

A ~ -n--4 I ~ 26 6 ------------------ 4)Labelslndicate ~F~e:::,D::;...:E~'I-~,..;.:.;.;(R::.·-=:: L:>~l L~L..:::.-.-...;....,.-:..CO.;....;..._-,..'-_Ob....;..1~ 1-,.....,..o~l 0~-:_~:;::~· ---:~-.,..----,--..., .---------' Properly Preserved 
Relinquished Received Date Time Relinquished Received Date Time Discrepancies Between Y or N 

by by by by Samples Labels and 5) Received Within 

~ p1 J ·.D '1S..eh 1=€. D I: X S /io/9~ 11 z 4 ::z.. ~g~E~~cord? Y or N Holding Tlm;s or N 
I 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COO Record Preseot 
Upon Sample Rec't 

Y or N 

c __ _... ___ __. .. '--------------------

L372 L373 L37t. ' L377 L378 Ref# ____ Cooler#----- ~81·596a 



WESTON Analytlcs Use Only 277¢ ·~---
Custody Transfer Record/Lab Work Request ~~· 

Page I of I 
Refrigerator# 

Liquid ~.:: 

#/Type Container 
Solid 

Volume Liquid I 

..,. r
'7 

Date Rec'd -------Date Due --------1 
Account # 

MATRIX 
CODES: 
S· Soli 
SE • Sediment' 
SO ..Solid 
SL· Sludge 
W· Water 
0· 011 
A· Air 
OS· Drum 

Solids 
DL· Drum 

Liquids 
L• EP/TCLP 

Leachate 
WI· Wipe 
X· Other· 
F • Fish 

Lab 
10 Client 10/Deacrlptlon 

Matrix 
QC 

Chosen 
(Y') 

MS MSD 

Solid 
Preservatives 

ANALYSES .... REQUESTED 

Date Time 
Matrix Collected Collected 

,.·. 

ORGANIC 

< < <:>co 
§? z gjo 

co a.. a.. 
-e 
<I> :z: 

~} 

IJ 
INORG 

WESTON Analytlcs Use Only 

J--!.!FI,::.EL::_:D~P::.,:E:.:,R:::S:;::O::.:N:..:.N::;EL:.:,:..:::C::::O::.::M::...P::;LE::.;T~E~O::.:.N:.:L:.;.Y..::S::.:H:..:.AD::;E:;D:.;A::;R~E::.:.A.::S:..... __ __,·J DATE/REVISIONS: WESTON Analytlcs Use Only 

Special Instructions: --- 1. -------------------._--------------i 
--- 2. -------------------

--- 3. ------------------------------

--- 4. ------------------------------

____ 5. ---------------------------------

Samples were: 
1) Shipped_ or 
Hand Delivered 
Airbill # ·-- .. 

2) Ambient or Chilled 

3) Received In Good 
Condition Y or N 

FE. D & X. A l \2'-E I L~ ~CO - bc:C_>f;..·_Z_~_04.;;....;..,..-6,..· :::::::::::::::;::::::::::~;::::::::~~:_:_:_:_:_-_-:_-_-_-_-_-:_-_-_, ~ir~;:r~~s~~:~~~:d 
Relinquished Received Date Time Discrepancies Between Y or N Relinquished'· Received Date Time 

.. by by by by Samples Labels and 5) Received Within 
COC Record? Y or N Holding Times 
NOTES: Y or N 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Preseot 
Upon Sample Rec't . 

Y or N 

RFW 21·21-0011A·7/91 L372 L373 L375 L377 L378 Ref# ______ Cooler# ______ _ 381-596a 



·.~ 

APPENniX D.2 
CHAIN OF CUSTODY RECORDS- PHASE II 



.I I 

Custody Transfer Record/Lab Work Request 

MATRIX 
CODES: 
S ·'Soli 
SE • Sediment 
SO. Solid· 
SL. • Sludge 
W • Water: 
0· Oil 
A •. Air 
OS· Drum 

Solids 
DL. ·Drum 

Liquids 
L· EPfTCLP 

Leachate 
WI· Wipe 
X· .Other • 
F • :Fish· :: 

Lab 
ID 

Spetlallnstructlons: 

Client 10/0escrlptlon 

t:"QJ -b At ~!;lt.i, M, 

Date 
Matrix Collected 

---;1. 

---2. 

---3. 

Samples were: 
---------------------1 1) Shipped _ or 

Hand Delivered _ 
---------------------1 Airbill # __ _ !.}Q) -40 11 ... 811& 

,•II a -.ER.o2. W4~ t..EJ.=Iow7 of: Yt:5T£-I<D!fYj 
-----4. ---------------------~-----1 2) Ambient or Chilled 

3) Received in Good 
Condition Y or N SHtPNibiT -----5. --------------------~-------1 

----6. ~-------------------------------
Relinquished 

by 

I, 

Received 
by 

··, 

Date Time Discrepancies Between 
Samples Lables and 
COC Record? Y or N 
NOTES: 

4) Labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

·~- 00 
nECRA 
Lab Net 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Present on Sample 
Y or N 

4) Uri broken on 
Sample Y or N 

COC Record Present 
Upon Sample Rec't 

Y or N 

l 



AECAA LabNet Use Only 

Custody Transfer Record/Lab Work Request 

-$\NM V- q- o 
t:\1& RECRA llU LabNet 

s~ ,: .. 
se: 
SO· Solid , .. 

Client 10/0escrlptlon Date Time 
Collected Collected 

sL··· Sludge' t--+~----~-~~~-+.;,;;,;;+;,;,;;;;,;+-.-i-!::,--~.--+--+--+--+--l-.....,f-~~r-1---+--+~+--+---+--+--+---t 
W· Water' 
0· 011 .· 
A· Air 
OS· Drum 

Solids 
DL ·Drum 

Uqulds 
L· EPfrCLP 

Leachate' 
WI· Wipe : 
x. other , 
F • Fish . 

. Special Instructions: 
11 

I , 
FEe_ Ex /}ttZrJ;t.t 1\.k:>. • 

'-{vo·~ tt o :Jt- 8 +o -z---

RECRA LabNet Use Only 
-----1. -------------------------------------~--------------------------~ 
--- 2. ____________________ _ 

___ 3. 

___ 4, 

___ 5. ---------------------------

_____ 6, ---------------------------

Relinquished 
by 

Received 
by 

Date Time Discrepancies Between 
Samples Labies and 
COC Record? Y or N 
NOTES: 

Samples were: 
1) Shipped _ or 
Hand Dolivered _ 
Airbill # __ __ 

2) Ambient or Chilled 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Received in Good 3) Present on Sample 
Condition Y or N Y or N 

4) Labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

4) Unbroken on 
Sample Y or N 

COG Record Present 
Upon Sample Rec't 

Y or N 

Paae _ of __ __ 



MATRIX 
CODES: 

S • Soli 
SE • Sediment 
SO ·Solid 
SL ··Sludge 
W • Water 
0 • Oil 
A· Air 
DS ·Drum 

Solids 
DL· Drum 

Liquids 
L • EP/TCLP 

Lab 
ID 

) 

Client ID/Descrlptlon Date Time 
Matrix Collected Collected 

\ 
}q- (;")..._ 

.{ECRA 
Lab Net 

Leachate . 

Wl·~pe ~---t~~==77~~~T;~fu(:~~~~~~~~~F:7:~~lHT:~ti~~~-l~~~--~~f-~~~lr---f~~~;+~-J~-1---1~~~~ X· Other . I 
F· . 
).'· 

Special Instructions: 

!=Eo -k:x IJ,rt~lu /Lb. : 

L/ 00 - q 0 i I - 8 7-q )_ 

Date 

··t· .... ,., .... 

Time Relinquished 
by 

:t 

1. 
!; J 

2. 

.3. 

4. 

5. 

6. 

Received 
by Date Time 

I S"Oo 
~--------+----------~------4-----~ 

·' 

Discrepancies Between 
Samples Lables and 
COC Record? Y or N 
NOTES: 

Samples were: 
1) Shipped _ or 
Hand Delivered _ 
Alrbill# __ _ 

2) Ambient or Chilled 

COC Tape was: 
1) Present on Outer 
Package Y or N 

2) Unbroken on Outer 
Package Y or N 

3) Received in Good 3) Present on Sample 
Condition Y or N Y or N 

4) Labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Present 
Upon Sample Rec't 

Y or N 



Custody Transfer Record/Lab Work Request 

6Wl>1U q- r/J3 
t:\1 .. - RECRA llQJ LabNet 

~~~==~~~~~~~== 

S • Soli 
SE ~ Sediment 
SO· Solid 
SL ·Sludge 
W • Water 
0. Oli 
A· Air 
OS· Drum 

Solids 
DL ·Drum 

Liquids 
L • EPfrCLP 

Lab 
10 

. S!)eclal Instructions: 

Client 10/0escrlptlon Date Time 
Collected Collected 

RECRA LabNet Use Only 

Samples were: COC Tape was: 
Fe-D - Ex /11 tz/31 u JJo • ~ ---"-~· ----------------'------1 1) Shipped_ or 1) Present on Outer 

Package Y or N 

. J.jG(J-'Li01-/- 87}10 ____ :3. ---'-------------------

---- 4. ---------------------

___ .,5:'' ---------------------1 

___ 6, 

Relinquished 
by 

Received 
by Date Time Discrepancies Between 

Samples Lables and 
COC Record? Y or N 
NOTES: 

Hand Delivered _ 
Airbili# __ _ 

2) Ambient or Chilled 
2) Unbroken on Outer 
Package Y or N 

3) Received in Good 3) Present on Sample 
Condition Y or N Y or N 

4) Labels Indicate 
Properly Preserved 

Y or N 

5) Received Within 
Holding Times 

Y or N 

4) Unbroken on 
Sample Y or N 

COC Record Present 
Upon Sample Rec't 

Y or N 

Paoe. 
'"'\ . 

. of __ 



APPENniX D.3 
CHAIN OF CUSTODY RECORDS- PHASE III 



) 

SL SAVANNAH LABORATORIES 
. & ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

) 

·~ 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354· 7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885-7427 
Phone: (504) 764-1100 

RELINQUISHED BY: (SIGNATURE) 
, .... 

RECEIVED BY: (SI?NATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

D EXPEDITED REPORT 
DE LIVE RY(surcharge) 

REMARKS 

DATE TIME 

DATE TIME 

>c.. 
0 
(.) 

0 
...I 
w 
u:: 
~ z 
w 
:J 
(.) 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

REFERENCE PROJECT NO. P.O. NUMBER 

CLIENT NAME 

CLIENT ADDRESS (CITY, STATE, ZIP) 

,, 

--s 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
D 1 00 Alpha Drive, Suite 11 0, Destrehan, LA 7004 7 

Serial Number 

Phone: (912) 354· 7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885-7427 
Phone: (504) 764·11 00 

RELINQUISHED BY: (SIGNATURE) 

RECEIVED BY: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

D EXPEDITED REPORT 
DELIVERY( surcharge) 

REMARKS 

( 

DATE 

~ 
0 
(,) 

0 
..J 
w 
i! 
(f) 
1-z w 
:::i 
(,) 



) \ 
J 

SL SAVANNAH LABORATORIES ~51 02 LaRoche Avenue. Savannah, GA 31404 

& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

RELINQUISHED BY: (SIGNATURE) DATE TIME RELINQUISHED BY: 

RECEIVED BY: (SIGNATURE) DATE TIME 

Serial Number 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (334) 666-6633 
Phone: (813) 885-7427 
Phone: (504) 764-1100 

) 

Fax: (912) 352-0165 
Fax: (904) 878-9504 . 
Fax: (334) 666-6696 · 
Fax: (813) 885-7049 
Fax: (504) 725-1163 

D EXPEDITED REPORT 
DELIVERY(surcharge) 

REMARKS 

TIME 

TIME 

~ 
0 
u 
0 
..J 
UJ 
u:: 
en 
1-z 
UJ 
:J 
u 



SL SAVANNAHLABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

I s. / 

--g 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354· 7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (S13) 885·7427 
Phone: (504) 764·1100 

Fax: (912) 352·0165 
Fax: (904) S78·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

D EXPEDITED REPORT 
DELIVERY( surcharge) 

REMARKS f;: 
0 
(.) 

0 
..J 
w 
u::: 

~ z 
w 
:::i 
(.) 



) 

S. L SAVANNAHLABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

'~ 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

~51 02 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee. FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road. Suite 100, Tampa, FL 33634 
0 100 Alpha Drive. Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (334) 666·6633 
Phone: (813) 885-7427 
Phone: (504) 764-1100 

Fax: (912) 352·0165 
Fax: (904) 878·9504 , 
Fax: (334) 666·6696 ' . 
Fax: (813) 665·7049 
Fax: (504) 725·1163 

0 EXPEDITED REPORT 
DELIVERY(surcharge) 

REMARKS 



SL SAVANNAHLABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

---Els1 02 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive. Tallahassee, FL 32301 
0 900 Lakeside Drive, Mobile, AL 36693 
0 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 11 o, Destrehan, LA 70047 

~t111c;lii''H.JIIIIJ~I 

Phone: (912) 354~7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764-11 00 

TIME RELINQUISHED BY: (SIGNATURE) 

ISau 
RECEIVED s:,: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

D EXPEDI-ko REPORT 
DEL IVE BY( surcharge) 

.. 

REMARKS 



) 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

p )J I I 

) 

~ 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

SeriafNumber 

Phone: (912) 354-7858 
Phone: (904) 878·3994 
Phone: (334) 666-6633 
Phone: (813) 885-7427 
Phone: (504) 764-11 00 

Fax: (912) 352·0165 
Fax: (904) 878-9504 
Fax: (334) 666-6696 
Fax: (813) 885·7049 
Fax: (504) 725-1163 

SLOH u C} ... \ 

RELINQUISHED BY: 

RECEIVED BY: (SIGNATURE) 

D EXPEDITED REPORT 
DELIVERY( surcharge) 

REMARKS 

DATE TIME 

DATE TIME 

fl: 
0 
(.) 

c 
...J 
w 
u: 
~ z 
w 
:::i 
(.) 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

PROJECT REFERENCE P.O. NUMBER 

IJAI)J J Sir1. !Uo 

Serial Number 14 6 61 
'---8 5102 LaRoche Avenue, Savannah, GA 31404 

0 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
0 900 Lakeside Drive, Mobile, AL 36693 
0 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Phone: (912) 354·7858 
Phone: (904) 678·3994 
Phone: (334) 666·6633 
Phone: (813) 885-7427 
Phone: (504) 764·1100 

RELINQUISHED BY: (SIGNATU 

RECEIVED BY: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 676·9504 
Fax: (334) 666·6696 
Fax: (613) 665·7049 
Fax: (504) 725·1163 

D EXPEDITED REPORT 
DELIVERY( surcharge) 

REMARKS 5: 

DATE 

DATE 

0 
(.) 

Cl 
...J 
UJ 
u: 
(/') 
tz 
UJ 
:J 
(.) 



) 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

PROJECT REFERENCE PROJECT NO. P.O. NUMBER 

CLIENT NAME CLIENT PROJECT MANAGER 

CLIENT ADDRESS (CITY, STATE, ZIP) 

) 

~ 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
D 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME 

DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME 

Serial Number 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (334) 666-6633 
Phone: (813) 885-7427 
Phone: (504) 764-1100 

Fax: (912) 352-0165 
Fax: (904) 878-9504 
Fax: (334) 666-6696 
Fax: (813) 885-7049 
Fax: (504) 725-1163 

0 EXPEDITED REPORT 
DELIVERY( surcharge) 

\~ .. 

REMARKS ~ 
0 
(.) 

c 
..J 
w 
u: 
~ z 
w 
::::; 
(.) 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

-.Ql 5102 LaRoche Avenue, Savannah, GA 31404 
0 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
0 900 Lakeside Drive, Mobile, AL 36693 
0 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354· 7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764·1100 

RELINQUISHED BY: (SIGNATURE) 
. ,} I . . . 

RELINQUISHED BY: (SIGNATURE) 
. t·:. . 

RECEIVED BY: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

0 EXPEDITED REPORT 
DELIVERY(surcharge) 

REMARKS ~ 

DATE TIME 

DATE TIME 

0 
u 
0 
...J w 
u:: 
~ z w 
:J 
u 



) 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

-~51 02 LaRoche Avenue. Savannah, GA 31404 
0 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
0 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
D 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354· 7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764·11 00 

DATE TIME ""'-'Nc;uiSHED By: (SIGNATURE) 
I .:?· 

RELINQUISHED BY: (SIGNATURE) 

tf· 1 ( •. · 

RECEIVED BY: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

D EXPEDITED REPORT 
DEL IVE RY(surcharge) 

REMARKS 

DATE 

DATE 

~ 
0 
(.) 

0 _, 
UJ 
u:: 
~ z 
UJ 
:i 
(.) 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

b!i:ls1 02 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 11 o, Destrehan, LA 70047 

TIME RELINQUISHED 

\ LjQ) 

Serial Number 

Phone: (912) 354· 7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764·1100 

RECEIVED BY: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

--~ 

D EXPEDITED REPORT 
DELIVERY(surcharge) 

REMARKS ~ 

DATE TIME 

DATE TIME 

0 
u 
c 
..J 
w 
u:: 
~ z 
w 
::; 
u 



) 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

\ 
/ 

Q;l'5102 LaRoche Avenue, Savannah, GA 31404 
02846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
D 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354-7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764·11 00 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

0 EXPEDITED REPORT 
DEL IVERY( surcharge) 

REMARKS ~ 
0 
(..) 

0 
..J 
w 
u: 
(/) 
1-z 
LU 
:J 
(..) 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

P.O. NUMBER 

~ 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
D 100 Alpha Drive, Suite 11 0, Destrehan, LA 7004 7 

Serial Number 

Phone: (912) 354·7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764-1100 

Fax: (912) 352-0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

0 EXPEDITED REPORT 
DELIVERY( surcharge) 

REMARKS 

DATE TIME 

DATE TIME 

~ 
0 
() 

c 
-I 
w 
i! 

~ z 
w 
:J 
() 



) 

SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

PROJECT NO. 

CLIENT PROJECT MANAGER 

7r:.;, .-Y' hr.... ;e._ 

r:/J 5102 LaRoche Avenue, Savannah, GA 31404 
0 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
0 900 lakeside Drive, Mobile, AL 36693 
0 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
D 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (334) 666-6633 
Phone: (813) 885-7427 
Phone: (504) 764-11 00 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885-7049 
Fax: (504) 725·1163 

~ SWMU 9- 0/ 

RELINQUIS 

RECEIVED BY: (SIGNATURE) 

D EXPEDITED REPORT 
DE LIVE RY(surcharge) 

REMARKS 

DATE 

DATE 

~ 
0 
(.) 

c 
-' w 
u:: 
~ z 
w 
:::i 
(.) 



SL SAVANNAH LABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND 'cHAIN OF CUSTODY RECORD 

PROJECT REFERENCE 

c;;is1 02 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, fL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 , 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354·7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885·7427 
Phone: (504) 764·1100 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

TIME 

TIME 



) 
/ 

SL SAVANNAHLABORATORIES 
& ENVIRONMENTAL SERVICES, INC. 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

PROJECT REFERENCE if J 
IJAvf\} S~ • Loos fL.(P J 

) 

-OJ 5102 LaRoche Avenue, Savannah, GA 31404 
D 2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Y... '1-.. X. 
)L ')l X 

''/, 
'\(_ 

"<. 

DATE TIME RELINQUISHED BY: 

DATE TIME 

Serial Number 

Phone: (912) 354-7858 
Phone: (904) 878-3994 
Phone: (334) 666·6633 
Phone: (813) 885· 7 427 
Phone: (504) 764-1100 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

0 EXPEDITED REPORT 
DE LIVE RY(surcharge) 

REMARKS ~ 
0 
(.) 

0 
..J 
w 
u: 
~ z w 
:J 
(.) 



SL SAVANNAH LABORATORIES ~ 
& ENVIRONMENTAL SERVICES, INC. U--z jl, 

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 

PROJECT RE PROJECT NO. P.O. NUMBER 

CLIENT PROJECT MANAGER 

r:s/J 5102 LaRoche Avenue, Savannah, GA 31404 
CY2846 Industrial Plaza Drive, Tallahassee, FL 32301 
D 900 Lakeside Drive, Mobile, AL 36693 
D 6712 Benjamin Road, Suite 100, Tampa, FL 33634 
0 100 Alpha Drive, Suite 110, Destrehan, LA 70047 

Serial Number 

Phone: (912) 354·7858 
Phone: (904) 878·3994 
Phone: (334) 666·6633 
Phone: (813) 885-7427 
Phone: (504) 764·11 00 

LINQUISHED BY: (SIGNATURE) DATE RELINQUISHED BY: (SIGNATURE) 

RECEIVED BY: (SIGNATURE) 

Fax: (912) 352·0165 
Fax: (904) 878·9504 
Fax: (334) 666·6696 
Fax: (813) 885·7049 
Fax: (504) 725·1163 

D EXPEDITED REPORT 
DELIVERY(surcharge) 

REMARKS ~ 
0 
(.) 

0 
-1 
w 
u:: 
(/') 
1-z 
w 
:J 
(.) 
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:APPENDIXE 
WELL DEVELOPMENT RECORDS 



~\ I , 

APPEN])IX E.l 
WELL DEVELOPMENT RECORDS- PHASE I 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker CTO NO.: _-z~l_r;..___ ______ _ WELL NO.: 'C:G,~~A..:...:'~"-...;.,I;,.;;j;cb:::...l.__ __ 

Baker Environmental, "• DATE: :.1.f'"Z5-7b/9f, 

GEOLOGIST/ENGINEER: ___;,...~...;..'.:...\""'_.· L..,;/r:...:.{_V-= ...... --------·------

TIME START DEVELOPMENT DATA 
,:JY7C 

TIME FINISH CUMULATIVE TEMP 
SPEC. 

TEMP 
llME VOLUME pH COND. 

(~ 
COLOR AND TURBIDITY 

/"""L.f4 (gallons) (~ (pmhos/an) ,'-., 

INmAL WATER LEVEL(FT) 141~'= 
/i:,?.b 0 r;s Zb.\ ::S3D "2..?.8 Q£?~'"[)::,~ Gt2wt'-l 1\_,;?cl~ 

/4 14 
.__),!:::,._ 

TOTAL WELL DEPTH (TO) 16:.8 4 S".Zb 'Zb.2.. 2-'l 61 Zl·l l 
";)-> .--
_:.(_,~'~ lb44 7 S:.IO -zs.B C1'2)b 26q 

WELL DIAMETER (INCHES) 4/Zb 

-.. ~, ocrzs- '2;( 4.33 Zb.C/ :bbD I 
;;:__ 

CALCULATED WELL VOLUME o9::t+- '24 4.((") Zr:..9 2<?47 
::;. o9sr ?l 4.4? "Z.b·7 :bb~ \ -..:' c-, I 

BOREHOLE DIAMETER (INCHES) o948 30 4.44- tf,.t) '3bl~ 
l ?:.. ,, 

cRS~ 33 4 ,'jl.f- 2'b.a ~/3 
BOREHOLE VOLUME 

I )001 3{:. !4·U 2b.f:> 3106 

AMOUNT OF WATER ADDED !007 ?9 
DURING DRIWNG 

4.37 Zf..~ .SlOb 

lot4 4'2- 4·4-7 Zf>.CJ 3o9b 
DEV~LOPMENT METHOD lo19 4~ 4.33 2b·7 ~76 

.-t:AIL£K, 
1029 4e ~~~~ 2.4..7 :.\30 I 

PUMP TYPE 

!o37 sr 4.1~ u.q 3147 

TOTAL TIME (A) Jo44 S4- L1' 14- 2(,.2) 31~4- \ 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

~4o ... ., 

HNU/OVA READING 

! 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: 

CTO NO.: -:__I 7 

Baker Environmental,,,. 
4//t/'--, DATE: . L-O 'i G 

GEOLOGIST/ENGINEER: l:_;,r /;,..,?:. 
~~~-------------------------------

TIME START DEVELOPMENT DATA 
O&_)C0 

TIME FINISH CUMULATIVE TEMP 
SPEC. 

TEMP 
TIME VOLUME pH 

(-c) 
COHO. COLOR AND TURBIDITY 

O'lD"L (oallons) (pmhostan) 
(-c) 

INmAL WATERLEVEL(fl} 

lt).SE) D'Cf.~ 0 S".b9 ?1:..4- ~=- 7.:i-

TOTAL WELL DEPTH (TD) ~14- 3 4.'1? u.b 3274 

3 7. 1(. 
~21::> b S.D2. Ub :::sc:fO 

WELL DIAMETER (INCHES) q ~-. 2.0 Zt,.b 3::3t 6~7....C::: -z_ 

CALCULATED WELl VOWME oo31 /L 5.2..1 u.~ 3.31C{ 
~ 
...._;,E) Deeb IS c-34 .._). - ZbA· 331[3 

BOREHOLE DIAMETER (INCHES) 
~ 1'0 S.S3 Zb.4 ?::?=:>--

......;:.~_..':::) 

12'' 
ACZ. Z-1 S'.S'& "'l"-· 3 3317 

BOREHOLE VOLUME 

o9o2.J Z4- <;;,7~ Zt..Z.. 3417 

AMOUNTOFWATERADDED 
DURING DRILUNG 

DEVELOPMENT METHOD 

~1\..Ce_ 

PUMP TYPE 

TOTAL TIME(A) . 

AVERAGE FLOW(GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

24<:t .. 
HNU/OVA READING 

I 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker CTONO.: 

Baker Environmental, he DATE: /l/Jh/9f.. 
I 

GEOLOGIST/ENGINEER: ....::J::...:S;;,;:C..=:....;./...:.., "..:..:.v....::.:..;__ _____________ _ 

TIME START DEVELOPMENT DATA 
\O'L\ 

TIME FINISH CUMUlATIVE TEMP 
SPEC. 

TEMP 
11ME VOLUME pH 

(-c) 
COND. 

(-c) 
COLOR AND TURBIDITY 

104\ (gallons) (pmhos/an) 

INmAL WATER l£V£l (Fl} 

lb.SCj ID'Z-7 0 (;,.~f, Z7.2 4S" I '2- Zt..<t 

TOTAL WELL DEPTH (TO) /C>3() z_.2 b. '2.2 27.3 4\0! t?· '2.. 

3D.3() )o33 4A: ~,;.:zs Z,b.q 4217 ?t-.8 
WELL DIAMETER (INCHES) 

/03<o f>.b i.. 31 2{..9 4\M- 2.(. 2. 
Z," 

CAlCULATED WELL VOLUME /041 B.'O b·~ Zf..q 413b Zt:.-5 

2. 'Z~ 
BOREHOLE DIAMmR (INCHES) 

)2..'' 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILUNG 

DEVE.LOPMENT METHOD 

13J-.ILER 
PUMP TYPE 

TOTAL TIME (A) 

AVERAGE FLOW(GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

8.2>Gt. 
HNU/OVA READING 



FIGUREA.3 

FIELD WEll DEVELOPMENT RECORD 

aker · 
PROJECT: /'CR-?:_ 0\A 2.. t:S;kc....~\Q.)V\"-.~'0 

CTO NO.: __;:-t._l:....(,;,._ ______ _ WELL NO.: 't3G lll¥.10"4 

Baker Environmental,"' DATE: 4/?..6 ( C( (;, 

GEOLOGIST/ENGINEER: ~IC.::.:.A.:...-,;_t J-/:...lA.:...f~-=s--------------

TIME START DEVELOPMENT DATA 
14'54-

TIME FINISH CUMULAllVE TEMP 
SPEC. 

TEMP 
TIME VOLUME pH 

(-c) 
COND. 

(-c) 
COLOR AND TURBIDITY 

lbiZ- (gallons) (pmhos/an) 

INITIAL WATER LEVEL(Fi) 

'1·78 14S4- 0 bq8 2?. I 2t.02. 

TOTAL WELL DEPTH (TO) /S'oz... ~.:::, 7.D'2.. 27. z._ 2S4\ 

S2 ·D'5 IS'08 7.0 7-Cc 'Zb.9 zs: 2.. 7 
WELL DIAMETER (INCHES) 

!S"t3 fo . .;:- 7.co '24'1:S Z7.'2-
2-

CALCULATED WELL VOLUME !52.0 /4-.o 7·13 'Z. 7. I zs~ 

3.6 IS'2.~ /( • .s;- 7.24 27.0 Z~07 
......-

BOREHOLE DIAMmR {INCHES) 
IS41 21 7.29 27. ( 2ES.47 

t2'' -
IS"4-<0 24-.s- 7.31 -u.. <;; Zbl3 

BOREHOLE VOLUME 

/~$7 ZB 7.3b zb.s 2G.'3q 

AMOUNT OF WATER ADDED 
DURING DRIWNG 

tf>o~ 3J.~ 7.4-1 ?...7.0 ?..G.(3 

/1::>12- ?C ?.4-3 Zb.b 'Zbbl ~.._; 

DEVELOPMENT METHOD 

'1::: N f l£12.. 
PUMPTYPf 

TOTAL TIME (A) 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

3~ ,. .. ... ,,·c ::: 
HNU/OVA READING 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: /'- 1:, 12-:c 0u 2.. S V It AU 9 
CTO NO.: WELL NO.: ) 3Gt\f....l¢ I 

Baker Environmental,.,. DATE: :.::/24-/Cfb 

GEOLOGIST/ENGINEER: -..:..Y....:t4:....·. ·:....t A..:...f~A....:\""-?....:::_:::;__ ___________ _ 

TIME START DEVELOPMENT DATA 

TIME FINISH CUMULAllVE TEMP 
SPEC. 

TEMP 
llME VOLUME pH COND. COLOiil AND TURBIDITY 

(gallons) ro (pmhostcm) 
(-c) 

INmAL WATER LEVEL(FT) 

\043 () (;_. c;..;7 . _ _) :·~:-. (."> "2414 Z'f-9 

TOTAL WELL DEPTH (TO) 104S" \· 3 £-,..~·~ z_r;;., .I -z:: ( z._ :v.z... 

\o49 7-6 £: ... f:;r; ?.~ .. C> Z4bq 3o.l 
WELL DIAMETER ONCHES) 

lOS\ ::::q 
~- f..Cfz. ?t~~ · D Z436 :.0 \ 

CALCULATED WELL VOLUME 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRIWNG 

DEVELOPMENT METHOD 

' 

I 
PUMP TYPE 

I 

TOTAL TIME(A) 

--
AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

-

HNU/OVA READING " . ·• 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: 1'--1=\C:..\C- C>V (_ -:::\"II"-.-1U.9 

CTO NO.: ?17 

Baker Environmental, he 
DATE: ~/24/qG 

GEOLOGIST/ENGINEER: -~.~ t"" f.·,"?: 
--~~~~---------------------------

TIME START DEVELOPMENT DATA 
oct~o 

TIME FINISH CUMULATlVE TEMP 
SPEC. 

TEMP 
nME VOLUME pH COND. COLOR AND TURBIDITY 

102.4 (gallons) (-c) 
(pmhos/an) 

(-c) 

INmAL WATER LEVEL(FT) 

l(.oS dtS"6 0 t:,.qo ?;: '4 S.Cf.7 zcr. 1 

TOTAL WELL DEPTH (TO) tool I. I b-9? -zb.o b·~ 29.3 

2.1.7to 1024 z...s 7.1/ 2-7.S &,.4() Z2J8 
WELL DIAMETER (INCHES) 

2 
CALCULATED WELL VOLUME 

1.{~ 

BOREHOLE DIAMETER (INCHES) 

-

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRIWNG 

DEVE.LOPMENT METHOD 

PUMP TYPE 

TOTAL TIME (A) 
' 

--· 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTiMATED 

VtSI~L£ SHEEN 0"-.1 M . ./i:2.G)E \"-.\A-l-02-. WITHDRAWALAxB= 

L..S'GJ 
.. 

HNU/OVA READING 

I 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: NS ~ Ou L --::.:_,\;... l1'y1\. . .A. 9 

CTO NO.: 

Baker Environmental, he 
DATE: '?;/24/q 6 

GEOLOGIST/ENGINEER: _!!..... .. t.:;;.A~M...:....i../..:....1::..,..:..... ;:--_--=--------·-----

TIME START DEVELOPMENT DATA 
o<=-t:s -z_ 

TIME FINISH CUMULATIVE TEMP 
SPEC. TEMP 

llME VOLUME pH COND. COLOR AND TURBIDITY 

Oq4-3 (gallons) (-c) 
(pmhos/an) 

(-c) 

INmAL WATERLEVEL(Fl) 

o~~z. 0 b.~<( i0>.~ .:::_,;t>B 7,r, ~ 

-::>8 ~- ,_., ··. ' 
/~ . ...) 

TOTAL WELL DEPTH (TO) ocr~s- "l·b b.qs- IS'. S 2CfiC> 2.8.7 
_, c- :;>I 
(_,._;>,....,; 

o9'40 ::,.z_ t,.94 lb.b 2'1cf 2S.l 
WELL DIAMETER (INCHES) 

-:R4~ 4.B b.crs -zc; ~ 1 28.7 -z_ !6.4-

CALCUlATED WELL VOLUME 

I I ,; 
·b~ 

BOREHOLE DIAMETER {INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRIWNG 

DEVELOPMENT METHOD 

PUMP TYPE 

TOTAL TIME {A) 

-

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 

\ftSI 'eLE '3NEEf-.J C>t.J 'Pu ~E_ V,t /.;(2:2._ WITHDRAWALAxB= 

4~5G 
HNU/OVA READING 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: 

CTO NO.: ___;;;C::...r..:......:.i _______ _ WELL NO.: 13.Gv r\M-: 
.. ;;· 

Baker Environmental, h< 
DATE: 3!'c_fqb 

GEOLOGIST/ENGINEER: __..."-)~:.....·::-_T...J./_h...:....~_----------------

TIME START DEVELOPMENT DATA 
ISO() 

TIME FINISH CUMUlATIVE TEMP 
SPEC. 

TEMP 
11ME VOLUME pH 

(~ 
COND. 

(~ 
COLOR AND TURBIDITY 

"'-/510 (gallons} (pmhostan) 

INITIAL WATERLEVEL(FT) 

/Cf.~':.; 
l~()o 0 b·?.7 ZS.b '27.1( t?o.b ";;.>--A!U2:. . ."u:~· 1 0·· \ 0,-,,~l-

TOTAL WELL DEPTH {TO) 

zz.e)6 
WELL DIAMETER (INCHES) 

z.. 
CALCULATED WELL VOLUME 

.-, ,-
~- I .._;. 

/ 
BOREHOLE DIAMETER (INCHES) 

_, 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILUNG 

DEVELOPMENT METHOD I 
I 

? I ·---.. 
_..., I "' . ._....::::. :<:::_,. I 

I 
PUMPTY?E 

I 
' 

TOTAL TIME (A} 

AVERAGE FLOW(GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWAL AxB== 

\ ·-· 
HNU/OVA READING 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: 

CTO NO.: 2.11 

Baker Environmental, he 
DATE: ~ /24-/ib 

GEOLOGIST/ENGINEER: c >-·f:.,.,t-1( 
~~~-------------------------------

TIME START DEVELOPMENT DATA 
C\~)4() 

TIME FINISH CUMULATIVE TEMP 
SPEC. 

TEMP 
11ME VOLUME pH rc> 

COHO. 
(-c) 

COLOFt AND TURBIDITY 

(-·;9 4b (gallons) (pmhos/an) ·-- ~-> '·-
INmAL WATER LEVEL (FT} 

2c. -;a 004C 0 c,.<14 "Z.o.o <:.46 ~-. (-'. ~:> 

TOTAL WELL DEPTH (TO) 0?42.. (:).( b .q4- zz.3 5.2.-(:, ·~.b 
-~c- 24-
L-~' o?A5 1.4 b,qq zz.t s. 2.4 "22> .{ 

WELL DIAMETER (INCHES) 

l:zAD -z._. ~ 7.\ I zz.B St-..!L-2:D •-.,...) Q_,, 
C.-

S-2~ Z.B.4-

CALCULATED WELL VOLUME 

·-...., f ; __ .·. c; 
BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRIWNG 

DEVE_LOPMENT METHOD 

PUMP TYPE 

TOTAL TIME(A) 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 

\t-JE: LL ,.t:,,..; 1l£i.:> - A-r "'2.... ~ VOL'S . WITHDRAWALAxB= '...)i2.. 'I ) 2.\~ 
-z... I ~ 

HNU/OVA READING 





.. L aker 
Baker Environmental,"' 

TIME START 

14DB 
TIME FINISH 

14-2-2 
INmAL YfATERlEVEL(FT} 

20,b.3 

TOTAL WELL DEPTH (TD) 

32..91 

WELL DIAMETER (INCHES) 

""2..- ,, 

CALCULATED WELL VOLUME 

2.. 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRIWNG 

DEVELOPMENT METHOD 

C:,;:."' Lt. --e.... 
PUMP TYPE 

TOTAL TIME (A) 

AVERAGE FLOW(GPM)(B) 

TOTAL EsTIMATED 
WITHDRAWALAxB= 

6 
HNU/OVA READING 

FIGUREA.3 

FIELD WELL DEVELOPMENT RIECORD 
.-. 9 PROJECT: f.C~-1::: 0\ 1 c _.;t-f'/1~: 

CTO NO.: ::'Tl WELL NO.: (~v feb 7 

DATE: #/Cfb 

GEOLOGIST/ENGINEER: __;:;j.:..!.i=-'_. ~~ ,,...:.fA~· P::::~;.._-------------

DEVELOPMENT DATA 

CUMULATIVE TEMP SPfC. TEMP 
llME VOLUME pH COND. 

(-c) 
COU:>R AND TURBIDITY 

(gallons) (-c) 
(pmhos/an) 

I~ 0 b.Sq z~.s l~.b :::-:..)-2. L1. Gk.wr--J C:\c:u·:.:.y 

14--1 I z £.{1 ~4- I~.Z2> ?'::-r .~-:· ', 

141.3 4 b.((, 2~- rc::::- ="c:- ?1.(:. 
; 

I 
~·- ... _.. 

\4'2..2- b G.-~S" 2~.0 ,c....- :;;>,- z;.;- ' ...:>·~~ " 

--

OBSERVATIONS/NOTES 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: f,r:: l<iC: .. D\.1 (_ =If. f ~/iU Cf 

CTONO.: 2T7 WELL NO.: ........,;;l3G:=:::;J=Y-..;... . ......:~Irb=5~-

Baker Environmental,'" DAn: __ ~~~-~-o~/9_b __________ _ 
GEOLOGIST/ENGINEER: ......;;;;;.d....:.P_r ....... /w;l....:.~.:..p...;;;s;_· --------------

TIME START DEVELOPMENT DATA 
\~o4 

TIME FINISH CUMUlATIVE TEMP 
SPEC. 

TEMP 
TIME VOLUME pH 

{-c) 
COND. 

{-c) 
COLOR AND TURBIDITY 

I~ (pallons) (pmhostan) 

INITIAL WATER LEVEL{Fi) 

lq ·'2-Z.. ;~c4- 0 7• IS: 11·4- Z~6<--:" :"8. b CLb.Ji>'f- 0J .<~ n.:_., 

TOTAL WELL DEPTH (TO) 1~\0 3-S' 7-19 12.. 1 "'2_:; 61 ?S.S" ,, 

4o./6 {314- 7 ?.3( 2(b7 20.4 " 12. z.. ~ 

WELL DIAMETER (INCHES} 
1:-1~ /O.!;' 7.25 Jo./ ::0b3:' ~.z: 

I 
I 

'?. 
1328 14 7.2( ID3 ?.S99 ZCf.o ... 

CALCULATED WEll VOLUME I 

?-.S 13~(:, /7.~- 7-Zk n.3 36'.:.)4 Z~-:;. ~ 
, 
' 

,. 

BOREHOLE DIAMETER (INCHES) 
I~ 'ZI 7-20 /{,.7 41/ { 7-'" { I 

<..-~· I 

-

134-S" 24.s- "2i4 422-8 
/ 

7.17 28.} I 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDEO ;> 

DURING DRIWNG 

DEVELOPMENT METHOD 
I 

PUMP TYPE 

TOTAL TIME {A) 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES i 

I 
TOTAL ESTIMATED I 

WITHDRAWALAxB= 

?4-.s- -- ~· 

HNU/OVA READING 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: t' 1:::\2.-.(.:.. 0\.A L :;\AI 1'/1 u Cj 

CTO NO.: (:(7 WELL NO.: 13=g._'v\...;.lc[?=-.~.q __ _ 

Baker Environmental, he 
DATE: ::_12:: i:jb, 

' 

GEOLOGIST/ENGINEER: J rT (f1 P..: 
--~~~~--------------·-----------

TIME START DEVELOPMENT DATA 
124.3 

TIME FINISH CUMULATIVE TEMP 
SPEC. 

TEMP 
llME VOLUME pH COHO. COLOR AND TURBIDITY 

1"2-~ I 
(gallons) (~ (pmhostan) (~ 

INmAL WATER lfVEL(Fl) 

lq.4C) 124--3 0 7.o7..... 16.1 :;-. b4- ~·3 L-r. ~I<'A'f Cu:x.J'LN 

TOTAL WELL DEPTH (TO) )244- l 7.D7 13.3 S.S7 '27 .C( 'I 

2-b·/B 12.4-b 2 7.10 12.f:. (.~ <.-~ Z7·8 ' -...,.,) • . ..;;. .._, ; 

WELL DIAMETER (INCHES) 
124-Cf 3 7.08 /(.J 28.0 'i <- c..-c--

~ •.....:J....;t 
7 
'----" 

CALCULATED WELL VOLUME I~( 4 7.13 17-7 S.4-7> 2.?.7 /'/ 

), ( 
BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILUNG 

DEVE_LOPMENT METHOD 

IS~ IL52-
PUMP TYPE 

TOTAL TIME(A) 

--

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWAL AXB= 

4 
HNU/OVA READING 

-·---~~-----·---"---,·~·· ---~ - ------- ·---- -·--···-·~·-=· -•-·"• ·,----~ c--•~ ~,-~--·-------·-----····~-



aker 
Baker Environmental. h< 

TIME START 

l2..1b 

TIME FINISH 

122..1 

INITIAL WATER LEVEL(Fl} 

IS.4b 
TOTAL WELL DEPTH (TO) 

17.(;0 

WELL DIAMETER (INCHES) 

2// 

CALCULATED WELL VOLUME 

o.3 
BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILUNG 

DEVELOPMENT METHOD 

PUMP TYPE 

TOTAL TIME(A) 

AVERAGE FLOW (GPM)(B) 

TOTAL ESTIMATED 
WITHDRAWALAxB= 

/.~ 

HNU/OVA READING 

FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

CTO NO.: _"2.:::::.....:1_/.!..--------

0ATE: ~/2 ::_ /9 b 
I 

WELL NO.: 1-::,:3 \•, \ { e5 
./ 

GEOLOGIST/ENGINEER: __::..J:....:t--_··~_, .t-/..:...:".::..·0~~·'-. -------------

DEVELOPMENT DATA 

CUMUlATIVE TEMP 
SPEC. TEMP 

TIME VOLUME pH 
(-c) 

COND. 
(-c) 

COLOR AND TURBIDITY 
(gallollS) (pmhos/an) 

12.16 0 /.It 1$.() Ll'==-S'"Z_ Z8.b LT. GiJ..t.\f 

121~ ,·s- 7.1(:. 19.S" 4::/£" 27.q '' 

12-lq I 7.21 ll.4 4~2-0 '27.8 
) 

I 

122-\ /, '::::> 7.2?_ "Zo·S' 43rS" '27.~ --: 

I 
I 

,_.r· 

.-1 

I 

-· 

OBSERVATIONS/NOTES 

... 



aker 
Baker Environmental, he 

TIME START 

Ill~ 

TIME FINISH 

\oOI 
INmAL WATER LEVEL (FT) 

I' l..-2. t>•....> 

TOTAL WELL DEPTH (TO) 

.a· 43 .·b· ,· 

WELL DIAMETER (INCHES) 

2.. 

CALCULATED WELl VOLUME 

-4·8.....,., £,0 

BOREHOLE DIAMETER (INCHES) 

It...'' 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDEO 
DURING ORIWNG 

DEVELOPMENT METHOD 
......., 
w"'-'~ 

PUMP TYPE 

TOTAL TIME(A) 

AVERAGE FLOW (GPM)(B) 

TOTAL ESTIMATED 
WITHDRAWALAxB= 

'2 ~----6~ 
HNU/OVA READING 

FIGUREA.3 

FIELD WEll DEVELOPMENT RECORD 
PRoJECT: N5 f'rg_ ou.. 1- SWM ug 
CTONO.: WELL NO.: _Bj,~Yi·.:...::vJLlil'·¢~1 __ 

DATE: 1 /ffo./ qb 

GEOLOGIST/ENGINEER: --lol..j . ..:o~.Sc..,~J.!....IAu..PS=---------------

DEVELOPMENT DATA 

CUMULATJVE TEMP 
SPEC. 

TEMP 
TIME VOLUME pH CONO. COLOrR AND TURBIDITY 

(gallons) (-c) 
(pmhos/an) 

(-c) 

!713 0 C:- .s:o 3[).{:, "ZO.o'L 31-l 

172.?... 5 b.l7 ·~:l 29. {, ( ?7.q 

n20 10 &..ce 2B.~ 33 .!h, 2bo 

173$ •c:-I_) h.cft Z~A- ::-s. 17 27.4-

17~-o 2o b-14- 28.2 ~6.2..'1 z.B.' 

1~1 2£' f:,.\\ ze. 2 :=q. ?..o Z~A 

< --

OBSERVATIONS/NOTES 

I 

! 
I 
' 

' 

i 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: 

CTONO.: 217 

Baker Environmental, 11c 
DATE: 4( 14/qb 

I 

GEOLOGIST/ENGINEER: _; -:;_c_f A.PS 
~~~~~---------------------------

TIME START DEVELOPMENT DATA 
113.0 

TIME FINISH CUMULATIVE TEMP 
SPEC. 

TEMP 
TIME VOLUME pH 

(-c) 
COND. COLOR AND TURBIDrTY 

\22\ (gallons) (p.mhostan) 
(-c) 

INITIAL WATER LEVEL(FT) 

1~.2\ 
I ,;}c.· 

..J• .. ) 0 s-.:?D 3J.O 4z.w :n.4 

TOTAL WELL DEPTH (TO) l!S:; s.s- f4.t,~ z~.q 3S.~ ~0.6 

4l.""2_b 1lS9 II 4b.3 Z9.1 3S.l7 :So.:;-

WELL DIAMETER (INCHES) 
lb.s- 4.11 ?!& .{ =:t..qo ZCJ.~ 2. ., 1"2..\Z. 

CALCULATED WELL VOLUME 12.!.\ 2"2. 4·bS -zq. 2- .:b.ll $o.lo 

r-z_'' 
_ _., 

BOREHOLE DIAMETER (INCHES) 

-
BOREHOLE VOLUME 

s.~ 

AMOUNT OF WATER ADDED 
DURING DRILUNG 

DEVE.LOPMENT METHOD 

Gt(lccg 

PUMP TYPE 

TOTAL TIME (A) 

-

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

z;z_~ -·· 
HNUIOVA READING 

I 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker CTO NO.: 

Baker Environmental,,,< DATE: C./(i !Crb 

GEOLOGIST/ENGINEER: __:.:k:~.:..:.\~_i .L/;..;N~~..;;;:.:-________ , _____ _ 

TIME START DEVELOPMENT DATA 
OC14-I 

TIME FINISH CUMULAnYE TEMP 
SPEC. 

TEMP 
nME VOLUME pH ro COND. 

(-c) 
COLO lit AND TURBIDITY 

II 12:> (gallons) (pmhos/an) 

INmAL WATER LEVEL(Fl) 

l2.3t> c:B'47 0 I- .DB 31.4- '=+-· 2... 

TOTAL WELL DEPTH (TO) IOCA:> ·S b-14- ~.4- ?0._{:,. 

#.:~ lbf/ 10 t,.o't :07 f::h. c;: 
WELL DIAMETER (INCHES) 

1024- b·ID 3:). I bS.B I~ -z_ 
30."2.. 

CALCULATED WEll VOLUME 
lD3S' zo b·IS' bS'· 2.. 

,- 2 ~. ~ lD48 -z_:;- b· 10 29.4- t.~-.o 

BOREHOLE DIAMETER (INCHES) IOS7 30 b.l8 -zc:r. /, fA-, s: 
I z_ '· 

1109 3S b~.s-lb.lb' :b. b. 
BOREHOLE VOLUME 

1118 4o b_. IC 29.~ b.4-- 2... 

AMOUNT OF WATER ADDED 
DURING DRILUNG 

DEVELOPMENT METHOD 

t3AIU2K 

PUMP TYPE 

TOTAL TIME (A) 
' 

-· 
AVERAGE FLOW(GPM)(B) 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWAL AxB= 

l~-0~ 

HNU/OVA READING 



FIGUREA.3 

FIELD WELL DEVELOPMENT RECORD 

aker 
PROJECT: 

CTO NO.: _L.::::..' ..:.7_(.;__ ______ _ WELL NO.: 9 M'Aig?± 

Baker Environmental, he 
DATE: ..:~1(Z::::J1io 

GEOLOGIST/ENGINEER: __:..J:.... :...r-·..:..1_.:...'·'--_--._"I:::>..:..D=--------------

TIME START DEVELOPMENT DATA 
/SOb 

TIME FINISH CUMULATIVE TEMP 
SPEC. 

TEMP 
llME VOLUME pH COND. 

(~ 
COLOR AND TURBIDITY 

liZ:: (gallons) {~ (pmhos/on) 

INITIAL WATER LEVEL{FT) 

i).b.~ ll::.o6 0 &..31 ze,,.:; 52.64 CBZ e \2:v r "-\- T u 12-2, I D 

-z-~ (,.3,f '' 
TOTAL WELL DEPTH {TO) /(J/ 27.( 34·· 2.1 21·2.... 

::-r.oo 
lt.24- ~ b. 35 ZS.'t 34-.1-9 ?..7.0 -' 

WELL DIAMETER (INCHES) 
1&~2.... 7·5"" b 3<( 2:.;.7 3t.CfS Z7.o ·. 

2. 
3f.Ol 2&.'( 

, 

/{..,::7 /0 b.43 2S.t:, I 

CALCULATED WELL VOLUME 

;::-- /644 /2.r:; f,.q-s- 2~.';:.- 3t .oro Z.?.o 'I ........ 
.. 

BOREHOLE DIAMETER (INCHES) 
lb4Cf I~ b.~3 z~-.7 3/.(9 27.D I 

_, 

1~--cr (?·:;- b· 4-~- 75:.f:, ~2..67 zb.'t ~ 

BOREHOLE VOLUME 

17o4- -zo b.44 zs.s- 34-. (;A- Zb.t) > 

AMOUNT OF WATER ADDED /710 zz.s b·3-7 u.s ct/.$~ 26.8 .:, 
DURING DRIWNG 

17r~ 2'S- b·'36 2S ~ 41. -z.e ze..e ~ 
·~ 

DEVELOPMENT METHOD 
f7tCf 27·~ 6.4-9 zs-s ~.36 Zb.B 

I, 

'E~ILCZ... 
172:;. 30 f,.L{-( ts.b 4f·SO 2(:,·~ ' . 

PUMP TYPE 

17_25 :;> 2. !..:" bAts 2$'.$' -=:../.b7 Zf..e ,) I 
.:::. '-..J 

TOTAL TIME(A) 1733 .::s- b.~ z.s-.4- 4'1. )q Zb-~ 'I 

17~7 37. S"" b. 4-c.J- ZS'.~ 43.S'1 "I ... 

ZE:..o 
AVERAGE FLOW {GPM)(B) 

1740 40 f>-4-~ z.~.+ 4?.(;.~ Z{,.'7 'I 

OBSERVATIONS/NOTES 
TOTAL ESTIMATED 
WITHDRAWALAxB= 

4o 
HNU/OVA READING 



APPENI>IX E.2 
WELL DEVELOPMENT RECORDS- PHASE II 



aker FIELD WEll DEVELOPMENT RECORD 
PROJECT: 

, · Baker Environmental, Inc. CTONO.: WELL NO.: ___9_::_M !J) ();) !L 

GEOLOGIST/ENGINEER: -----l~.£.:':.--.::D=~-'~ .... ':....Ii.iZ...------------

TIME START 
DEVELOPMENT DATA 

l.f ', ~Q_ CJ/)4 
TIME FINISH CUMULATIVE TEMP 

SPEC. 
TEMP 

TIME VOLUME pH COND. 
("C) 

COLOR AND TURBIDITY 

t?<·o& q ).:) c, (gallons) (•C) 
(uolvns) 

WATER LEVEL (FD 

\It,, 't,t) 4 4,1 So I. 3,y 1--\'1ai\ "iiJib~d;~i i)ru 
\) J (j 

TOTAL WELL DEPTH (TD) 5 5.'-/3 so ~.OD Nicth 1uLb·;d;'bt, bta 
)o. oo • (.) v 

q '). '6 s" '), ~l( \-1\n\.1\ 'iiL{ h ·A ·,-fJt..~ b~ 4 
WELL DIAMETER (INCHES) 

" 0 

d 
CALCULATED WELL VOLUME 

.{po 

BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

f;& ·, L ~ ~~.) r~ 
PUMP TYPE 

TOTAL TIME (A) 

IS k o~s. <:n Ml>"', 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 

TOTAL ESTIMATED 

WITHDRAWAL AxB = 

HNUIOVA READING 

t 



alter-· FIELD WELL DEVELOPMENT RECORD 
PROJECT: 

Baker Environmental, rnc. CTONO.: WELL NO.: q- M uJO Q>S 

GEOLOGIST/ENGINEER: ___ .... ts~--=b:...::Au:V-'-' .:::.5 ___________ _ 

TIME START 
DEVElOPMENT DATA 

'5'. (() q b4 
TIME FINISH 

I 
CUMULATIVE SPEC. 

TEMP TEMP 
TIME VOLUME pH COND. COLOR AND TURBIDITY 

~:IS q /J5 (gallons) (•C) 
(uohms) 

c·q 
WATER LEVEL (FT) 

).'). D 55 ::;. <5!.f ;;q 5,,? w ,'.tjr., llifb;ti -'-lu ~ {?.tj 
,j () 

TOTAL WELL DEPTH (TD) 
;.5 r...ot} c;r; S'g-. g H;~h li<~·,J1n1.1 [\{ Li 

v ·l (f 
d 0 . /)_ 

WELL DIAMETER (INCHES) 

~ 

CALCULATED WELL VOLUME 

·3'd. 
BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

~A;) ;vr ... 
PUMP TYPE 

TOTAL TIME (A) 

15 /.,Qs. 5 "'11\. 
AVERAGE FLOW(GPM)(B} 

OBSERVATIONS/NOTES 

TOTAL ESTIMATED 

WITHDRAWALAxB= 

HNU/OVA READING 



aker··~ FIELD WELL DEVELOPMENT RECORD 
PROJECT: s (.L)f'o'\ l) 9 

Baker Envir-onmental, Int. CTONO.: 

DATE: ____ g-'-~1--"~:...cl.j-'-l 11_,_,, ~'----'-q-~-"f ~:..::::.5..._/ 0:....:.:) __ 

GEOLOGIST/ENGINEER: --~B~o...bmA...l!..VL; S:::.__-------·------
TIME START 

DEVELOPMENT DATA 

l.f· 00 qf~~ 
TIME FINISH CUMULATIVE SPEC. 

TEMP TEMP 
TIME VOlUME pH COND. COLOR AND TURBIDITY 

t;l ~ ~ s 9/d.S {gallons} {"C) 
(uolvns) 

{"C) 

WATER LEVEL (FT} 
I 

\\ '6r; co ~~s~ _;,q ;:;q, g \.!' \ \u( h::Lti,.l 'Cl, i\ 
..; J 

TOTAL WELL DEPTH (TD) \\ L.j.~3 cfi l::i4 3o.;>; ~ \e~h \I .h I 1 l'' >lrt ·dJU 
IJ J (; 

Jo.a 
\~ S,~..j~ &11 b\4 <> l. cr 1-'l.'v'Ah )u{b,;:LO<J 

WELL DIAMETER (INCHES) <..) -::r (' .} 

;< di 5, <-j (; i ;;1.1 1\c u ~l.~ N' , "'lu < b, ~.~ ..&tl \e \"' 
-o ..:r 0 

CALCULATED WELL VOLUME 

\. ~s 
BOREHOLE DIAMETER (INCHES) 

BOREHOLE VOLUME 

AMOUNT OF WATER ADDED 
DURING DRILLING 

DEVELOPMENT METHOD 

R.~; 1 ; A) (::> 

PUMP TYPE 

TOTAL TIME (A) 

) $ klL.-;, ~ ~ !¥\))"\, 

AVERAGE FLOW (GPM)(B) 

OBSERVATIONS/NOTES 

TOTAL ESTIMATED 

WITHDRAWALAxB= 

HNU/OVA READING 
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APPENDIXF. . . 

· WELLHEAD TEST DATA(SLUG TESTS) 

.. ·~· 



10 f 

i 
I 

l ' ' i I 1 I I I I I I I ' I , " 'l 

g 
....... 
c 
Q) 

E 
Q) 
(.) 

ro 
Q_ 
({) 

i5 
0.1 

I 
I 
I 
I 

I 
0.01 '---'-----~~---'----~----~'--~~---'-----=---_j 

0. 5. 10. 15. 20. 25. 30. 35. 40. 

Time (min) 

9-MW02N RISING HEAD TEST 

Data Set: C:\PROJECTS\NA VYCL -1 \ROOSEV-1 \AQTESOL V\MW02N R.AQT 
·-~----··--------~--- ·----

Date: 02/10/00 Time: 13:35:39 

PROJECT INFORMATION 

Company: ~l?_ake;_r-_~n_yi~()l111'l~Il_tal, 1r1c. 
Client: LANTDIV 

-- ··-----·-·--

Project: giQ-2?_? 
Test Location: SWMU 9- Roosevelt Roads 
Test Date: OcC2, 1997 -- ----------~---

AQUIFER DATA 

Saturated Thickness: 10. ft 

Initial Displacement: 4.45 ft 
Casing Radius: O.Os:ffi ~~ 

Screen Length: fQ_~lf 
~~---~ -- -~- ~-~-~-~--~-~-~~~-~------~-~~-----

Aquifer Model: Unconfined 

Anisotropy Ratio (Kz/Kr): 1_ 

WELL DATA 

Water Column Height: 1 Q. ft 
Wellbore Radius: 0.46 ft 
Gravel Pack Porosity: 0.~ 

SOLUTION 

K = 0. 7375 ft/day 



g 
....... 
c 
Q) 

E 
Q) 
(.) 

cu 
0... 
(/) 

0 

1. 

0.1 

5. 10. 15. 20. 25. 30. 35. 

Time (min) 

9-MW02R RISING HEAD TEST 
---~--~----- -- ·---------- ···-----------------

Data Set: C:\PROJ ECTS\NA VYCL -1 \ROOSEV-1 \AQTESOL V\MW02RR.AQT 
-----·--···--· ----------·--------· ---·- --~-----·------------ --------------~---------~------- ---- ... 

Date: 02/10/00 Time: 13:30:20 

Company: Baker EnvironiTie_!:l!§l_h_ln~_. 
Client: LANTDIV 

. ------- ---------

Project: ~_I_Q_:?_ZZ 

PROJECT INFORMATION 

Test Location: SWMU 9- Roosevelt Roads 
---------

Test Date: Oct. 2, 1997 

AQUIFER DATA 

Saturated Thickness: 10. ft Anisotropy Ratio (Kz/Kr): 1: 
--~---- --- -------~-~~--~-- ----~-- -----~------

Initial Displacement: _l_~~-~ ft 
Casing Radius: 0.083 ft 
Screen Length: 12: ft 

WELL DATA 

Water Column Height: _1_Q~ ft 
Wellbore Radius: 0.46 ft 
Gravel Pack Porosity: 0.~ 

- - -------~- --- ---------------------------- ---------···-------~---

SOLUTION 

Aquifer Model: Unconfined K = Q.4627 ft/day 

40. 

I 



g 
....... 
c 
<1) 

E 
<1) 
u 
ro 

0.1 

0.01 

i 
0. 00 1' '--1 -~-'----L--'--'......L-J___l__ 

0. 5. 10. 15. 20. 25. 30. 35. 

Time (min) 

9-MW02S RISING HEAD TEST 

Data Set: C:\PROJECTS\NAVYCL-1\ROOSEV-1\AQTESOLV\MW02RS.AQT 
Date: 0211oJoo ------------ ···- - ·· rime:--13:34:1o _____ ---

~-- -

I 
I 

Company: Baker Environmental, Inc. 
Client: LANTDIV 

-·----~---

Project: <2IQ-27X 

PROJECT INFORMATION 

Test Location: SWMU 9- Roosevelt Roads 
Test Date: Oct. 2, 1997 

- ---------·----

Saturated Thickness: 10. ft 

Initial Displacement: 4.123 ft 
Casing Radius: ()j)8~ ft 
Screen Length: .1_9__. ft 

Aquifer Model: Unconfined 

-----------~-

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): -~ 

WELL DATA 

Water Column Height: 10. ft 
Wellbore Radius: 0.46 ft 
Gravel Pack Porosity: Q:~ 

SOLUTION 

K = Q.752~ ftlday 

i 

I 

I 

40. 
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GRAIN SIZE DISTRIBUTION TEST REPtJRT l 
r:: ( ... ,; . 

~ e 
.:. cu .: ..4 -... 

0 c .s ...... ! ... .. - -"' s m 0 ~ ~ 0 0 
I ..... ..... .... .. Ul .... 

100 co "' C\1 - -.., 
"' .. .. .. .. .. .. .. 
: 

: 
: 

90 
: 

80 

70 
cr w z 

60 
: ,..... 

"- : : : 

1-
; 

z 50 : 

UJ f~ 
: 

tJ : 

~ a: 
40 : l!a.. UJ 

11. ""-
30 

; ~~~~~ ..,j 
:~ 

~ N 20 
: 
: 

10 
: 

: 
0 
200 100 10.0 1.0 0.1 0.01 0.001 

GRAIN SIZE - rnm 

Test %+75 .. ~ GRAVEL " SAND % SILT X CLAV 

• 1 0.0 49.9 29.0 2:1 1 

L.L PI De5 Deo Dso 030 ois o!o Cc Cu 

• 36.7 17.:3 4.76 4.76 4.65 0.396 

MATERIAL DESCRIPTION uses A.ASHTO 

• ROCK FR-.G., LITTLE TO SOME S~NCY SILT, YELL. BROWN GC A-2-6 (0. 4) 

Project No.: 96008 Remarks: 
Pro}ect: BAKER NSRR 

• Location: BORING 9 MW 04, FROM 8 TO 10 FT. 

Date: 6-5-96 ' 

GRAIN SIZE DISTRIBUTION rEST REPORT I SOIL TECH Figure No. 1 



~ 
JOe NO. : !8001 WILL NO.: 0 t!W•Oo4 

PROJECT : BASE NAVAL ROOSEVELT ROAD 

~ ~ LOCATION; CEIBA, P.R. 

BORINB LOG CLIENT : BAKER ENVIRONMENTAL 

TOT /.1. DEPTH : 3!1.0 ft. ORILL RIG: AD-II DRILLER: J. L. MoAA~ES 

SURF ACE ELEV. : N/A OAlLL METHOD : 3.2e" TO 8.26" HOLLOW-STEW AUGER LOGGED BY: JOSE A. MEDERO 

WATER LEVEL: 7.15 ft. SAMPLER: l-3/8" ID X 2" 0.0, X 2'L SS DATE STARTED: 04/t~/95 -
ELAPSED TIHE : N/A HAMMER WEIGHT ; 1<40 ~BS DATE ENDED: o.c/1~/;e 

(/) NVAU.£ u 

~~5 ~ m i BLOWS 
__ ,_ 

l~ MAT'S' txNI'en' DESCRIPTION N Ou PEN 
~ (per & ln.) ----. ---- ~..I 

C/) 9WH 0 It II) (ttfl 

0- .......................... 
: : ; 0 

: . 

6- NO IWf'l. tJ.G 
: 

J 
. 

HW•O•-• oiHQ/e 
!Vee 

60/e G. I 
ROO< FRAGMa(TS, UTTl.£ TO SOlE FM SANOY 5%&. T, 

~ YEU.OWISH~ 
10-

' ' ' . 
15- ; . 

NO B»f'LIPG 

20-

• . .. 
26-

l i . 
30- ~ 

36-
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GRAIN SIZE DISTRIBUTION TEST DATA 
·----------------------------------------------------------------------------_ ..... te: 

?roject No. : 
?reject: 

6-5-96 
96008 
BAKER NSRR 

--------~----------------------------------------------------------------------sample Data 
-------------------------------------------------------------------------------
~ocation of Sample: 
3ample Description: 
JSCS Class: 
1:\ASHTO Class: 

BORING 9 MW 04, FROM 8 TO ~0 FT. 
ROCK FRAG. , LITTLE TO SOME SANDY SILT, YELL. BROWN 
GC Liquid limit: 36.7 
A-2-6(0.4) Plasticity index: 17.3 

-------------------------------------------------------------------------------Notes 
----------------------~--------------------------------------------------------Remarks: 

Fig. No.: 1 
-------------------------------------------------------------------------------Mechanical Analysis Data 
-------------------------------------------------------------------------------Initial After wash 
Dry sample and tarec 349.70 277.00 
Tare ... 0.00 0.00 
Dry sample wei,ght - 349.70 277.00 
Minus #200 from wash• 20.8 % 
sieve tare method 

-Sieve Weight Sieve Percent 
retained tare finer 

# 4 ~74.38 o.oo 50.1 
# 10 29.42 o.oo 4~.7 
# 40 39.88 o.oo 30.3 
# 200 32.20 o.oo 2~.1 

---------~--------------------------------------------------------·-------------Fractional Components 
-----------------------------------------------------------------··-------------t + 75mm. • o.o 
t FINES - 2~.1 

085= 
D30= 

4.76 D60= 
0.3959 

\ GRAVEL = 4 9 • 9 \ SAND • 29.0 

4.760 050= 4.652 
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. 'ANALYTICAL LABORATORY RESULTS 



Data Qualifiers: 

Notes: 

B- Not detected substantially above the level reported in laboratory or field blanks. 
U- Not detected. The associated number indicates the approximate sample 
concentration necessary to be detected. 
UJ- Not detected, quantitation limit may be inaccurate or imprecise. 
J - Analyte present. Reported value may not be accurate or precise. 
R- Unreliable result. Analyte may or may not be present in the sample. Supporting data 
necessary to confirm result. 

NA- Not analyzed. 
NO- Not detected. 
ft- feet 
bgs - below ground surface. 
mg/kg- milligrams per kilogram 
mg/L- milligrams per liter. 
PCU- primary color units. 
ppt - parts per trillion. 
TON- threshold odor number. 
ug/kg- micrograms per kilogram. 
ug/L- micrograms per liter. 
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APPENDIX H.l 
BACKGROUND, SURFACE SOIL- INORGANICS 



APPENDIX H.l 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SURFACE SOIL -INORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-SS01 9-BG-SSOID 9-BG-SS02 9-BG-SS03 9-BG-SS04 9-BG-SS05 
Sample Date 06/26/99 06/26/99 06/26/99 06/26/99 06/26/99 06/27/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 

Inorganics (mglkg) 
Antimony 0.33 R 0.33 R 0.66 R 0.32 R 0.3 R 0.33 R 
Arsenic 2.2 J 0.8 J 2.5 J 2.3 J 2.1 J 0.21 J 
Barium 91 75 53 llO 62 66 
Beryllium 0.36 J 0.34 J 0.17 J 0.18 J 0.15 J 0.32 J 
Cadmium 0.061 u 0.062 u 0.92 J 0.059 u 0.18 J 0.061 u 
Chromium 9.6 9.5 17 10 27 34 
Cobalt 64 48 29 25 16 33 
Copper 78 J 78 J 67 J IOOJ 67 J 66 J 
Cyanide 1.2 u 1.2 u 1.2 u 1.2 u l.IU 1.2U 
Lead 3.9 J 3 J 8.3 J 3.5 J 16 J 21 J 
Mercury 0.058 J 0.037 J 0.12 J 0.032 J 0.03 J 0.071 J 
Nickel 5.5 5.3 4.6 J 6.6 15 17 
Selenium 2.1 UJ 2.1 UJ 0.41 UJ 1UJ 0.86 CJ 1 UJ 
Silver 0.073 u 0.074 u 0.15 u 0.071 u 0.067 u 0.073 u 
Sulfide 30 u 31 u 30 u 29 u 39 44 
Thallium 0.22 UJ 0.22 UJ 0.22 UJ 0.21 UJ 0.36 UJ 0.22 UJ 
Tin 1.9 J 2.3 J 1.4 J 2.1 J 2 J 2.3 J 
Vanadium 250 270 230 180 120 180 
Zinc 36 J 36 J 49 J 67 J 50 J 61 J 

09hkg-ss.xbOR\GlNAL Page 1 of 1 



APPENDIX H.2 
BACKGROUND, SUBSURFACE SOIL- INORGANICS 



APPENDIX H.2 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SUBSURFACE SOIL- INORGANICS 
SWMU 9 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-SBOl 9-BG-SB02 9-BG-SB03 9-BG-SB04 9-BG-SB05-15-17 9-BG-SB05-21-23 
Sample Date 06/26/99 06/26/99 06/26/99 06/26/99 06/27/99 06/27/99 
Depth Range (ft bgs) 10 00-12.00 8.00-10.00 8.00-10.00 10.00-12.00 15.00-17.00 21.00-23.00 

Inorganics (mglkg) 
Antimony 0.33 R 0.36 R 0.67 R 0.43 R 0.28 R 0.28 R 
Arsenic 0.54 J 0.53 J 0.85 J 1.51 0.28 J 0.15 UJ 
Barium 54 9.3 150 53 82 45 
Beryllium 0.077 J 0.21 J 0.93 0.1 J 0.38 J 0.35 J 
Cadmium 0.061 u 0.066 u 0.12 u 0.079 u 0.099 J 0.33 J 
Chromium 3.9 10 6 8.7 24 28 
Cobalt 78 2.5 8.9 6.5 23 25 
Copper 160 J 130 J 260 J 89 J 200 J 210 J 
Cyanide l.2U 1.3U 1.2 u 1.6 u l.lU l.IU 
Lead 0.27 J 3 J 4.5 J 2.7 J 2 J 1.9 J 
Mercury 0.0055 UJ 0.006 UJ 0.0051 UJ 0.024 J 0.0052 UJ 0.0057 UJ 
Nickel 5.9 l.lJ 2.1 J 2.4 J 17 18 
Selenium 0.94 UJ 0.22 UJ 3.8 J 1.8 J 0.98 UJ 0.98 J 
Silver 0.073 u 0.079 u 0.074 u 0.095 u 0.063 u 0.063 u 
Sulfide 30 u 33 u 31 u 40 u 37 29 u 
Thallium 0.2 UJ 0.24 UJ 0.2 UJ 0.29 J 0.21 J 0.21 UJ 
Tin 2.2 J 2.6 J 2.4 J 2.2 J 2.5 J 3.6 J 
Vanadium 200 360 410 110 160 190 
Zinc 52 J 27 u 98 J 40 J 76 J 83 J 

09bkg·sb.xlsapp Page I of I 



APPENDIX H.3 
BACKGROUND, GROUNDWATER- ORGANICS 



APPENDIX H.3 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-GWOl 9-BG-GWOlD 9-BG-GW02 9-BG-GW03 9-BG-GW04 
Sample Date 6/29/99 6/29/99 6/29/99 06/28/99 6/29/99 

Volatiles (ug!L) 
1,1, 1-Trichloroethane 5U 5 u 5U 5U 5U 
1,1 ,2,2-Tetrachloroethane 5U 5U 5U 5U 5U 
I, I ,2-Trichloroethane 5U 5 u 5U 5U 5 u 
I, 1-Dichloroethane 5U 5U 5U 5U 5 u 
I, 1-Dichloroethene 5U 5U 5U 5 u 5 u 
1 ,2-Dichioroethane 5U 5U 5U 5U 5U 
1 ,2-Dichloropropane 5U 5U 5U 5U 5U 
2-Butanone 25 u 25 u 25 u 25 u 25 u 
2-Hexanone 25 u 25 u 25 u 25 l' 25 u 
4-Methyi-2-pentanone 25 u 25 u 25 u 25 L 25 u 
Acetone 50 u 50 u 50 u 50 u 26 J 
Benzene 5U 5U 5U 5 u 5U 
Bromodichioromethane 5U 5U 5U 5U 5U 
Bromoform 5 u 5U 5U 5U 5U 
Bromomethane 10 u IOU 10 u IOU IOU 
Carbon disulfide 5U 5U 5U 5 u 5 u 
Carbon tetrachloride 5U 5 u 5 u 5U 5U 
Chlorobenzene 5U 5U 5U 5U 5 u 
Chloroethane lOU 10 u 10 u lOU 10 u 
Chloroform 5U 5U 5U 5U 5U 
Chloromethane IO u 10 u 10 u 10 u 10 u 
cis-1 ,2-Dichloroethene 5U 5U 5U 5 u 5U 
cis-1 ,3 -Dich1oropropene 5U 5U 5U 5U 5U 
Dibromochloromethane 5U 5U 5U 5U 5U 
Ethylbenzene 5U 5U 5U 5U 5U 
Methylene chloride 5U 5U 5U 5U 5U 
Styrene 5U 5U 5U 5U 5 u 
Tetra chloroethene 5U 5U 5U 5U 5U 
Toluene 5U 5U 5U 5U 5U 
trans-! ,2-Dichloroethene 5U 5U 5U 5U 5U 
trans-1 ,3 -Dichloropropene 5U 5U 5U 5U 5U 
Trichloroethene 5U 5U 5U 5U 5 u 
Vinyl chloride 10 u 10 u 10 u 10 u 10 u 
Xylene (total) IOU IOU 10 u 10 u 10 u 
Semivolatiles (ug/L) 
1 ,2, 4-Trichlorobenzene NA NA 10 u 10 u NA 
I ,2-Di chi orobenzene NA NA IOU IOU NA 
1 ,3-Dichlorobenzene NA NA 10 u 10 u NA 
I ,4-Dichlorobenzene NA NA IO u lOU NA 
2,2'-0xybis( 1-Chioropropane) NA NA 10 UJ IO UJ NA 
2,4,5-Trichlorophenol NA NA 10 u 10 u NA 
2, 4,6-Trichlorophenol NA NA IO u 10 u NA 
2,4-Dichlorophenol NA NA 10 u 10 u NA 
2, 4-Dimethylphenol NA NA IOU IOU NA 

09bkg-gw-o.xls09-GW -0 Page 1 of3 



APPENDIX H.3 (continued) 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-GW01 9-BG-GWOlD 9-BG-GW02 9-BG-GW03 9-BG-GW04 
Sample Date 6/29/99 6/29/99 6/29/99 06/28/99 6/29/99 

Semivolatiles (ug!L) (cont.) 
2,4-Dinitrophenol NA NA 50 u 50 u NA 
2,4-Dinitrotoluene NA NA 10 u lOU NA 
2,6-Dinitrotoluene NA NA 10 u 10 u NA 
2-Chloronaphthalene NA NA 10 u 10 u NA 
2-Chlorophenol NA NA 10 u 10 u NA 
2-Methylnaphthalene NA NA 10 u 10 u NA 
2-Nitroaniline NA NA 50 u 50 u NA 
2-Nitrophenol NA NA 10 u 10 u NA 
3,3'-Dichlorobenzidine NA NA 20 u 20 u NA 
3-N itroaniline NA NA 50 UJ 50 UJ NA 
4,6-Dinitro-2-methylphenol NA NA 50 u 50 u NA 
4-Chloro-3-methylphenol NA NA 10 u lOU NA 
4-Ch1oroaniline NA NA 20 u 20 u NA 
4-Ch1oropheny1 phenyl ether NA NA 10 u 10 u NA 
4-Nitroaniline NA NA 50 UJ 50 UJ NA 
4-Nitropheno1 NA NA 50 u 50 u NA 
Acenaphthene NA NA lOU lOU NA 
Acenaphthylene NA NA lOU IOU NA 
Anthracene NA NA lOU 10 u NA 
Benzidine NA NA 80 u 80 u NA 
Benzo( a)anthracene NA NA lOU lOU NA 
Benzo(a)pyrene NA NA 10 u 10 u NA 
Benzo(b )fluoranthene NA NA lOU IOU NA 
Benzo(g,h,i)perylene NA NA IOU IOU NA 
Benzo(k)fluoranthene NA NA 10 u 10 u NA 
Benzoic acid NA NA 50 u 50 u NA 
Benzyl alcohol NA NA lOU 10 u NA 
Bis(2-ch1oroethoxy)methane NA NA lOU 10 u NA 
Bis(2-chloroethyl)ether NA NA lO UJ 10 UJ NA 
Bis(2-ethylhexyl)phtha1ate NA NA 10 u 10 u NA 
Bromodiphenyl ether, p- NA NA 10 u IOU NA 
Butylbenzylphthalate NA NA lOU lOU NA 
Chrysene NA NA IOU 10 u NA 
Dibenzo(a,h)anthracene NA NA IOU 10 u NA 
Dibenzofuran NA NA 10 u 10 u NA 
Diethylphtha1ate NA NA 10 u 10 u NA 
Dimethyl phthalate NA NA 10 u 10 u NA 
Di-n-butylphthalate NA NA 10 u 10 u NA 
Di-n-octy1phthalate NA NA 10 u 10 u NA 
Diphenylamine NA NA IOU 10 u NA 
Fluoranthene NA NA IOU IOU NA 
Fluorene NA NA lOU 10 u NA 
Hexachlorobenzene NA NA lOU 10 u NA 
Hexachlorobutadiene NA NA 10 u 10 u NA 

09bkg-gw-o. xls09-GW -0 Page 2 of3 



APPENDIX H.3 (continued) 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-GWOI 9-BG-GWOID 9-BG-GW02 9-BG-GW03 9-BG-GW04 
Sample Date 6/29/99 6/29/99 6/29/99 06/28/99 6/29/99 

Semivolatiles (ug!L) (cont.) 
Hexachlorocyclopentadiene NA NA IOU IOU NA 
Hexachloroethane NA NA 10 u 10 u NA 
lndeno( I ,2,3 -cd)pyrene NA NA 10 u 10 u NA 
Isophorone NA NA IOU 10 u NA 
m-Cresol NA NA IOUJ IOUJ NA 
Naphthalene NA NA 10 u IOU NA 
Nitrobenzene NA NA 10 u 10 u NA 
N-Nitrosodirnethylamine NA NA 10 UJ 10 UJ NA 
N-N i troso-di -n-propy !amine NA NA IOU IOU NA 
o-Cresol NA NA IOUJ 10 UJ NA 
Pentachlorophenol NA NA 50 u 50 u NA 
Phenanthrene NA NA 10 u 10 u NA 
Phenol NA NA 10 u IOU NA 
Pyrene NA NA IOU 10 u NA 

09bkg-gw-o.xls09-GW -0 Page3 of3 



APPENDIX H.4 
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APPENDIX H.4 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, GROUNDWATER- TOTAL INORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-GWOl 9-BG-GWOID 9-BG-GW02 9-BG-GW03 9-BG-GW03D 9-BG-GW04 
Sample Date 06/29/99 06/29/99 06/29/99 06/29/99 06/29/99 6/29/99 

Total Inorganics (ug/L) 
Antimony 14.2 J NA 13.5 R 5.7 u 13.5 R NA 
Arsenic 5.8 J NA 2.6 UJ 22.4J 13.3 J NA 
Barium 156 J NA 315 J 1870 J 191 J NA 
Beryllium 0.83 J NA l.3J 7.8 0.99 J NA 
Cadmium 2.5 u NA 14.8 J 53.1 32.4 NA 
Chromium 4U NA 6.9 J 112 4U NA 
Cobalt 11.1 J NA 507 778 428 NA 
Copper 52.5 J NA 200 2700 223 NA 
Cyanide 10 u 10 u 10 u 10 u NA 10 u 
Lead 0.9 u NA 0.9 u 32.5 J 0.9 u NA 
Mercury 0.1 u NA 0.12 J 0.21 0.1 u NA 
Nickel 12.6 J NA 79.7 J 158 44 J NA 

Selenium 17 u NA 42.7 J 17 UJ 8.5 u NA 

Silver 3U NA 3 u 30.1 3 u NA 

Sulfide 100 u 100 u lOOU 100 u NA NA 

Thallium 1.8 R NA 1.8 R 180 R 1.8 R NA 

Tin 10.9 J NA 8.5 u 15.5 J 8.5 u NA 

Vanadium 73.3 NA 218 3000 70.8 NA 

Zinc 24.9 u NA 695 2410 299 NA 

09bkg-gw-i.xls09-bgGW -i 
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APPENDIX H.5 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, GROUNDWATER- DISSOLVED INORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-BG-GWOl 9-BG-GW02 9-BG-GW03 9-BG-GW03D 
Sample Date 06/29/99 06/29/99 06/29/99 06/29/99 

Dissolved Inorganics (ug/L) 
Antimony 2.7 u 13.5 u 2.7 u 3.8 J 
Arsenic 9.3 J 2.6 UJ 17.7 J 8.7 J 
Barium 114 271 146 236 
Beryllium 0.1 u 0.5 u 0.1 J l.lJ 
Cadmium 1.7 J 15.4 J 36 33.6 
Chromium 0.8 u 4U I .3 J 8 J 
Cobalt 6.6 J 501 591 533 
Copper 6.2 J 84.8 J 373 496 J 
Cyanide 0.01 u 0.01 u 0.01 u NA 
Lead 0.9 UJ 0.9 J 0.9 UJ 0.9 UJ 
Mercury 0.13 J 0.11 J 0.1 u 0.2 J 
Nickel 2.6 J 80.1 J 52.2 57.7 
Selenium 17 u 27.3 J 18.2 J 13 J 
Silver 1.8 J 3 u I. 9 J l.7J 
Thallium 1.8 R 1.8 R 1.8 R 1.8 R 
Tin 1.7U 8.5 u 1.70 2 J 
Vanadium 29.3 J 3 u 1.2 u 265 
Zinc 2.4 u 582 253 492 

09bkg-gw-di.xls09-bgGW-DI P::ln~ 1 nfl 
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APPENDIX H.6 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SURFACE WATER- TOTAL INORGANICS 
SWMU 9 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW05 
Sample Date 06/29/99 

Total Inorganics (ug/L) 
Antimony 2.7 u 
Arsenic 35.1 J 
Barium 55.9 
Beryllium 0.1 u 
Cadmium 0.5 u 
Chromium 9.1 J 
Cobalt 3.2 J 
Copper 42.3 u 
Cyanide 10 u 
Lead 4.5 UJ 
Mercury 0.1 u 
Nickel 1.4 u 
Selenium 17 UJ 
Silver 0.6 u 
Sulfide lOOU 
Thallium 180 R 
Tin 2.7 J 
Vanadium 48.4 J 
Zinc 11.9 J 

09bkg-sw-i.xlsBKG-SWI Page 1 of 1 
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APPENDIX H. 7 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 9 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD05 
Sample Date 36340 
Depth Range (:ft bgs) 0.00-0.50 

Volatiles (uglkg) 
l, l, 1-Trichloroethane 12 u 
1, l ,2 ,2-Tetrachloroethane I2 u 
I, I,2-Trichloroethane I2 u 
l, 1-Dichloroethane I2 u 
1, I-Dichloroethene I2 u 
1 ,2-Dichloroethane 12 u 
I ,2-Dichloropropane 12 u 
2-Butanone 61 u 
2-Hexanone 61 u 
4-Methyl-2-pentanone 61 u 
Acetone 140 
Benzene 12 u 
Bromodichloromethane 12 u 
Bromoform 12U 
Bromomethane 24 u 
Carbon disulfide 12 u 
Carbon tetrachloride 12 u 
Chlorobenzene 12 u 
Chloroethane 24 u 
Chloroform 12 u 
Chloromethane 24 u 
cis- I ,2-Dichioroethene 12U 
cis-I,3-Dichioropropene 12 u 
Dibromochloromethane 12 u 
Ethylbenzene 12 u 
Methylene chloride 12 u 
Styrene 12 u 
Tetrachloroethene 12U 
Toluene 12 u 
trans-1 ,2-Dichloroethene 12 u 
trans-1 ,3 -Dichloropropene 12 u 
Trichloroethene 12 u 
Vinyl chloride 24 u 
Xylene (total) 24 u 
Semivolatiles (ug/kg) 
l ,2,4-Trichlorobenzene 800 u 
l ,2-Dichlorobenzene 800 u 
1,3 -Dichlorobenzene 800 u 
l, 4-Dichlorobenzene 800 u 
2,2'-0xybis( 1-Chloropropane) 800 u 
2,4,5-Trichlorophenol 800 u 
2, 4, 6-Trichlorophenol 800 u 
2, 4-Dichlorophenol 800 u 

09bkg-sd-oR.xlsbkg Page I of3 



APPENDIX H.7 (continued) 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 9 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD05 
Sample Date 36340 
Depth Range (ft bgs) 0.00-0.50 

Semivolatiles (uglkg) (cont.) 
2, 4-Dimethylphenol 800 u 
2,4-Dinitrophenol 4lOOU 
2, 4-Dinitrotoluene 800 u 
2,6-Dinitrotoluene 800 u 
2-Chloronaphthalene 800 u 
2-Chlorophenol 800 u 
2-Methylnaphthalene 800 u 
2-Nitroaniline 4100 u 
2-Nitrophenol 800 u 
3 ,3'-Dichlorobenzidine 1600 u 
3-Nitroaniline 4100U 
4,6-Dinitro-2-methylphenol 4100 u 
4-Chloro-3-methylphenol 800 u 
4-Chloroaniline 1600 u 
4-Chlorophenyl phenyl ether 800 u 
4-Nitroaniline 4100 u 
4-Nitrophenol 4lOOU 
Acenaphthene 800 u 
Acenaphthylene 800 u 
Anthracene 800 u 
Benzidine 6600 u 
Benzo( a )anthracene 800 u 
Benzo( a )pyrene 800 u 
Benzo(b )fluoranthene 800 u 
Benzo(g,h,i)perylene 800 u 
Benzo(k)fluoranthene 800 u 
Benzoic acid 4100 u 
Benzyl alcohol 800 u 
Bis(2-chloroethm,1')methane 800 u 
Bis(2-chloroethyl)ether 800 u 
Bis(2-ethylhexyl)phthalate 800 u 
Bromodiphenyl ether, p- 800 u 
Butylbenzylphthalate 800 u 
Chrysene 800 u 
Dibenzo( a,h)anthracene 800 u 
Dibenzofuran 800 u 
Diethylphthalate 800 u 
Dimethyl phthalate 800 u 
Di-n-butylphthalate 800 u 
Di-n-octylphthalate 800 u 
Diphenylamine 800 u 
Fluoranthene 800 u 
Fluorene 800 u 

09bkg-sd-oR.xlsbkg Page2 of3 



APPENDIX H. 7 (continued) 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 9 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD05 
Sample Date 36340 
Depth Range (ft bgs) 0.00-0.50 

Semivolatiles (ug/l{g) (cont.) 
Hexachlorobenzene 800 u 
Hexachlorobutadiene 800 u 
Hexachlorocyclopentadiene 800 u 
Hexachloroethane 800 u 
Indeno( 1 ,2,3-cd)pyrene 800 u 
Isophorone 800 u 
m-Cresol 800 u 
Naphthalene 800 u 
Nitrobenzene 800 u 
N-Nitrosodimethylamine 800 u 
N-Nitroso-di-n-propylamine 800 u 
o-Cresol 800 u 
Pentachlorophenol 4100 u 
Phenanthrene 800 u 
Phenol 800 u 
Pyrene 800 u 

09bkg-sd-oR.xlsbkg Page3 of3 
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APPENDIX H.8 

SUMMARY OF BACKGROUND ANALYTICAL RESULTS, SEDIMENT- INORGANICS 
SWMU 9 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD05 
Sample Date 06/29/99 
Depth Range (ft bgs) 0.00-0.50 

Inorganics (mglkg) 
Antimony 0.66 UJ 
Arsenic 1.3 J 
Barium 8.1 
Beryllium 0.047 J 
Cadmium 0.12 u 
Chromium 16 
Cobalt 4.7 
Copper 58 J 
Cyanide 2.4 u 
Lead 4.6 J 
Mercury 0.041 J 
Nickel 4.8 J 
Selenium 0.75 UJ 
Silver 0.15 u 
Sulfide 61 u 
Thallium 0.4 UJ 
Tin 4.2 J 
Vanadium 110 

Zinc 29 u 

09bkg-sd-i.xls09-BKG-SD-I Page 1 of 1 
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APPENDIX H.9 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS01 9SS02 9MW01-00 9MW02-00 
Sample Date 03/20/96 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 0.00-1.00 

Volatiles (ug/kg) 
I, l, I ,2-Tetrachloroethane II U llU 12 u II U 
l, I, 1-Trichloroethane 6U 6U 6U 6U 
I, I ,2,2-Tetrachloroethane 6U 6U 6U 6U 
I, I ,2-Trichloroethane 6U 6U 6U 6U 
I, 1-Dichloroethane 6U 6U 6U 6U 
I, 1-Dichloroethene 6U 6U 6U 6U 
I ,2, 3-Trichloropropane llU llU 12 u llU 
1 ,2-Dibromo-3 -chloropropane 23 u 23 u 25 u 22U 
1, 2 -Dibromoethane 23 u 23 u 25 u 22U 
1,2-Dichloroethane 6U 6 UJ 6UJ 6UJ 
I ,2-Dichloroethene (Total) 6U 6U 6U 6U 
1,2-Dichloropropane 6U 6U 6U 6U 
2-Butanone 11 UJ 11 u 12 u llU 
2-Chloro-l ,3-butadiene llOU 110 u 120 u 110 u 
2-Hexanone llUJ llU 12 u llU 
3-Chloropropene 23 u 23 u 25 u 22 u 
4-Methyl-2-pentanone llUJ llU 12U 11U 
Acetone llUJ 12 J 12 UJ llUJ 
Acetonitrile llOU llOU 120U llOU 
Acrolein 570 UJ 570 u 620 u 560 u 
Acrylonitrile llOU llOU 120 u llOU 
Benzene 6U 6U 6U 6U 
Bromodichloromethane 6U 6U 6U 6U 
Bromoform 6U 6U 6U 6U 
Bromomethane II U II U 12 u llU 
Carbon disulfide 6U 6U 6U 6U 
Carbon tetrachloride 6U 6UJ 6UJ 6UJ 
Ch1orobenzene 6U 6U 6U 6U 
Chloroethane llU II U 12 u llU 
Chloroform 6U 6U 6U 6U 
Chloromethane IIU llUJ 12 UJ llUJ 
cis-1 ,3 -Dichloropropene 6U 6U 6U 6U 
Dibromochloromethane 6U 6U 6U 6U 
Dibromomethane llU IIU 12 u llU 
Dichlorodifluoromethane 23 UJ 23 UJ 25 UJ 22UJ 
Ethy1benzene 6U 6U 6U 6U 
Ethylmethacrylate 23 u 23 u 25 u 22U 
Iodomethane llU llU 12 u II U 
Isobutanoi 2300 R 2300 R 2500 R 2200 R 
Methacrylonitrile 23 u 23 u 25 u 22 u 
Methylene chloride 6U 6UJ 6UJ 6UJ 
Pentachloroethane 23 u 23 u 25 u 22U 
Propionitrile (Ethyl Cyanide) 57 UJ 57 R 62 R 56 R 
Styrene 6U 6U 6U 6U 
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APPENDIX H.9 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SSOl 9SS02 9MWOl-OO 9MW02-00 
Sample Date 03/20/96 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 0.00-1.00 

VolatiJes (uglkg) (cont.) 
Tetrachloroethene 6U 6U 6U 6U 
Toluene 6U 6U 6U 6U 
trans-1,3-Dichloropropene 6U 6U 6U 6U 
trans-1, 4-Dichloro-2-butene 23 u 23 u 25 u 22U 
Trichloroethene 6U 6U 6U 6U 
Trichlorofluoromethane llUJ llU 12 u llU 
Vinyl Acetate llU llU 12 u llU 
Vinyl chloride 11 u 11 UJ 12 UJ llUJ 
Xylene (total) 6U 6U 6U 6U 
Semivolatiles (ug!kg) 
1,2,4,5-Tetrachlorobenzene 370 R 380 u 410 R 370 R 
1 ,2,4-Trich1orobenzene 370 u 380 u 410 u 370 u 
1, 2-Dichlorobenzene 370 u 380 u 410 u 370 u 
1 ,2-Diphenylhydrazine 370 u 380 u 410 u 370 u 
1.3 -Dichlorobenzene 370 u 380 u 410 u 370 u 
l ,4-Dichlorobenzene 370 u 380 u 410 u 370 u 
1, 4-Dioxane 740 u 750 u 820 u 730 u 
1 ,4-Naphthoquinone 1900 UJ 1900 UJ 2100 UJ 1800 UJ 
1-Naphthylamine 740 u 750 u 820 u 730 u 
2,2' -Oxybis( 1-Chloropropane) 370 u 380 u 410 u 370 u 
2,3, 4,6-Tetrach1orophenol 370 u 380 UJ 410 u 370 u 
2,4,5-Trichlorophenol 1900 u 1900 u 2100U 1800 u 
2,4,6-Trichloropheno1 370 u 380 u 410 u 370 u 
2, 4-Dichloropheno1 370 u 380 u 410 u 370 u 
2, 4-Dimethylphenol 370 u 380 u 410 u 370 u 
2,4-Dinitropheno1 1900 UJ 1900 UJ 2100 UJ 1800 u 
2,4-Dinitroto1uene 370 u 380 u 410 u 370 u 
2,6-Dichlorophenol 370 u 380 u 410 u 370 UJ 
2,6-Dinitroto1uene 370 u 380 u 410 u 370 u 
2-Acetylaminofluorene 740 u 750 u 820 u 730 u 
2-Chloronaphthalene 370 u 380 u 410 u 370 u 
2-Ch1orophenol 370 u 380 u 410 u 370 u 
2-Methylnaphtha1ene 370 UJ 380 u 410 UJ 370 UJ 
2-Naphthylamine 930 u 940 UJ 1000 u 920 u 
2-Nitroaniline 1900 u 1900 u 2100 u 1800 u 
2-Nitropheno1 370 u 380 u 410 u 370 u 
2-Picoline 370 u 380 UJ 410 u 370 u 
2-sec-butyl-4,6-dinitrophenol 740 u 750 UJ 820 u 730U 
3,3'-Dichlorobenzidine 740 u 750 u 820 u 730U 
3,3'-Dimethylbenzidine 1900 u 1900 u 2100 u 1800 u 
3-Methylcho1anthrene 370 u 380 UJ 410 u 370 u 
3-Nitroaniline 1900 u 1900 u 2100 u 1800 u 
4,6-Dinitro-2-methylphenol 1900 UJ 1900 u 2100 UJ 1800 u 
4-Aminobipheny1 740 u 750 u 820 u 730U 
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APPENDIX H.9 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS01 9SS02 9MW01-00 9MW02-00 
Sample Date 03/20/96 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 0.00-1.00 

Semivolatiles (ug/kg) (cont.) 
4-bromophenyl-pheny1ether 370 u 380 u 410 u 370 UJ 
4-Chloro-3 -methylphenol 740 u 750 u 820 u 730 u 
4-Chloroaniline 740 u 750 u 820 u 730 u 
4-Chlorophenyl-phenylether 370 u 380 u 410 u 370 u 
4-Nitroaniline 1900 u 1900 u 2100 u 1800 u 
4-Nitrophenol 1900 u 1900 u 2100 u 1800 u 
4-Nitroquinoline-1-oxide 1900 UJ 1900 UJ 2100 UJ 1800 R 
5-Nitro-o-toluidine 740 UJ 750 u 820 UJ 730 u 
7, 12-Dimethylbenz(a)anthracene 740 u 750 UJ 820 u 730 u 
a,a-Dimethy1phenethylamine 1900 u 1900 UJ 2100 u 1800 UJ 
Acenaphthene 370 u 380 u 410 u 370 u 
Acenaphthy1ene 370 u 380 u 410 u 370 u 
Acetophenone 370 u 380 u 410 u 370 u 
Aniline 1900 u 1900 UJ 2100 u 1800 u 
Anthracene 370 u 380 u 410 u 370 u 
Aramite 740 R 750 UJ 820 R 730U 
Benzidine 3700 UJ 3800 UJ 4100 UJ 3700 UJ 
Benzo( a )anthracene 370 u 380 u 410 u 370 u 
Benzo( a)pyrene 370 u 380 u 410 u 370 u 
Benzo(b )fluoranthene 370 u 380 u 410 u 370 u 
Benzo(g,h,i)perylene 370 u 380 u 410 u 370 u 
Benzo(k)fluoranthene 370 u 380 u 410 u 370 u 
Benzoic acid 1900 UJ 1900 u 2100 UJ 1800 UJ 
Benzyl alcohol 370 UJ 380 u 440 J 370 UJ 
Bis(2-chloroethoxy)methane 370 u 380 u 410 u 370 u 
Bis(2-chloroethy1)ether 370 u 380 u 410 u 370 u 
Bis(2-ethy1hexy1)phtha1ate 370 u 380 u 410 u 370 u 
Butylbenzylphthalate 370 u 380 u 410 u 370 u 
Carbazole 370 u 380 u 410 u 370 u 
Chlorobenzilate 370 u 380 UJ 410 u 370 u 
Chrysene 370 u 380 u 410 u 370 u 
Diallate 370 UJ 380 u 410 UJ 370 u 
Dibenzo( a,h )anthracene 370 u 380 u 410 u 370 u 
Dibenzofuran 370 u 380 u 410 u 370 u 
Diethylphthalate 370 u 380 u 410 u 40 J 
Dimethy1phtha1ate 370 u 380 u 410 u 370 u 
Di -n-butylphthalate 370 u 380 u 410 u 370 u 
Di-n-octy1phthalate 370 u 380 u 410 u 370 u 
Diphenylamine 370 u 380 u 410 u 370 u 
Ethyl methanesulfonate 370 u 380 u 410 u 370 u 
Fluoranthene 370 u 380 u 410 u 370 u 
Fluorene 370 u 380 u 410 u 370 u 
Hexach1orobenzene 370 u 380 u 410 u 370 u 
Hexachlorobutadiene 370 u 380 u 410 u 370 u 
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APPENDIX H.9 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS01 9SS02 9MW01-00 9MW02-00 
Sample Date 03/20/96 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 0.00-1.00 

Semivolatiles (ug/kg) (cont.) 
Hexachlorocyclopentadiene 370 u 380 u 410 u 370 u 
Hexachloroethane 370 u 380 u 410 u 370 u 
Hexachlorophene 3700 R 3800 R 4100R 3700 R 
Hexachloropropene 1900 u 1900 u 2100 u 1800 u 
Indeno( 1,2 ,3-cd)pyrene 370 u 380 u 410 u 370 u 
Isophorone 370 u 380 u 410 u 370 u 
Isosafrole 370 u 380 u 410 u 370 u 
m,p-Cresol 370 u 380 u 410 u 370 u 
m-Dinitrobenzene 740 u 750 u 820 u 730U 
Methapyrilene 930 UJ 940 UJ 1000 UJ 920 UJ 
Methyl methanesulfonate 370 u 380 u 410 u 370 u 
Naphthalene 370 u 380 u 410 u 370 u 
Nitrobenzene 370 u 380 u 410 u 370 u 
N-Nitrosodiethylamine 370 u 380 u 410 u 370 u 
N-Nitrosodimethylamine 370 UJ 380 UJ 410 UJ 370 u 
N-Nitroso-di-n-butylamine 370 u 380 u 410 u 370 u 
N-Nitroso-di-n-propylamine 370 u 380 u 410 u 370 u 
N-Nitrosodiphenylamine (1) 370 u 380 u 410 u 370 u 
N-Nitrosomethylethylamine 370 u 380 u 410 u 370 u 
N-Nitrosomorpholine 740 u 750 u 820 u 730 u 
N-Nitrosopiperidine 370 UJ 380 u 410 UJ 370 u 
N-Nitrosopyrrolidine 1900 u 1900 u 2100 u 1800 u 
o-Cresol 370 u 380 u 410 u 370 u 
o-Toluidine 370 u 380 R 410 u 370 u 
p-Dimethylaminoazobenzene 740 UJ 750 u 820 UJ 730U 
Pentach1orobenzene 370 u 380 u 410 u 370 u 
Pentach1oronitrobenzene 370 u 380 u 410 u 370 R 
Pentachlorophenol 1900 u 1900 u 2100 u 1800 u 
Phenacetin 370 u 380 u 410 u 370 u 
Phenanthrene 370 u 380 u 410 u 370 u 
Phenol 370 u 380 u 4iO U 370 u 
p-Phenylenediamine 740 UJ 750 UJ 820 UJ 730 u 
Pronamide 370 u 380 u 410 u 370 u 
Pyrene 370 u 380 u 410 u 370 u 
Pyridine 740 u 750 u 820 u 730 UJ 
Safrole 370 u 380 u 410 u 370 u 
sym-Trinitrobenzene 3700 UJ 3800 u 4100 UJ 3700 u 
TPH (ug/kg) 
Diesel Range Organics 4700 u 4700 u 5200 u 4600 u 
Gasoline Range Organics 34 u 34 u 37 u 33 u 
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APPENDIX H.lO 
AREA A, SURFACE SOIL- INORGANICS 



APPENDIX H. I 0 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE SOIL- INORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS01 9SS02 9MW01-00 9MW02-00 
Sample Date 03120196 03120/96 03/20/96 03120/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 0.00-1.00 

RCRA METALS (mg/kg) 
Arsenic, Total 1.6 1.1 0.93 3.7 
Barium, Total 93.1 81.6 66.2 232 
Cadmium, Total 0.2 u 0.24 u 0.26 u 0.19 u 
Chromium, Total 17.6 J 7.7 J 7.6 J 29.7 J 
Lead, Total 15.6 6.0 4.2 10.7 
Mercury, Total 0.06 u 0.04 u 0.05 u 0.05 u 
Selenium, Total 0.18 UJ 0.18 UJ 0.87 J 1.6 J 
Silver, Total 0.28 u 0.33 u 0.37 u 0.35 
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APPENDIX H.ll 
AREA A, SUBSURFACE SOIL- ORGANICS 



Sample ID 
S<,U11ple Date 
Depth Range (ft bgs) 

Volatiles (ug/kg) 

1, 1,1 ,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
I, 1 ,2,2-Tetrachloroethane 
1, I ,2-Trichloroethane 
I, 1-Dichloroethane 
I, 1-Dichloroethene 
1 ,2,3-Trichloropropane 
1 ,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1 ,2-Dichloroethane 
1,2-Dichloroethene (Total) 
1 ,2-Dichloropropane 
2-Butanone 
2-Chloro-1 ,3-butadiene 
2-Hexanone 
3-Chloropropene 
4-Methyl-2-pentanone 
Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
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APPENDIX H. II 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

9MW01-08 

04/I0/96 

16.00-18.00 

14 u 
7U 
7U 
7U 
7U 
7U 

14 u 
28 u 
28 u 
7U 
7U 
7U 

14 UJ 
140 u 

14 u 
28 u 
14 UJ 
14 UJ 

140 u 
700 u 
140 u 

7U 
7U 
7U 

14 u 
7 UJ 

7U 
7U 

14 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW01-15 

04/I0/96 

30.00-32.00 

13 u 
7U 
7U 
7U 
7U 
7U 

13 u 
27U 

27U 

7U 
7 UJ 
7U 

I3 u 
130 u 

13 u 
27 u 
I3 u 
I3 u 

130U 
670 u 
130 UJ 

7U 
7U 
7U 

13 u 
7 UJ 
7U 
7U 

13 u 

9MW02-04 

04/I2/96 

8.00-10.00 

77U 
39 u 
39 u 
39 u 
39 u 
39 u 
77 u 

150 u 
150 u 
39 u 
39 u 
39 u 

160 J 

770U 
77 UJ 

150 u 
77U 

670 J 
770 u 

3900 u 
770 UJ 

39 u 
39 u 
39 u 
77U 
39 UJ 
39 u 
39 u 
77U 

9MW02-06 9MW02-10 

04112/96 04112/96 

12.00-14.00 20.00-22.00 

70 u 
35 u 
35 u 
35 u 
35 u 
35 u 
70 u 

140 u 
140 u 
35 u 
35 u 
35 u 
70 UJ 

700 u 
70 UJ 

140 u 
70 u 
70 UJ 

700 u 
3500 u 

700 UJ 
960 J 

35 u 
-, C T T 
JJ u 

70 u 
35 UJ 
35 u 
35 u 
70 u 

14 UJ 
7U 
7U 
7U 
7U 
7 UJ 

14 UJ 

29 UJ 
29 u 
7U 
7U 
7U 

14 u 
140 u 

14 UJ 
29 u 
14 u 
14 u 

140 u 
720 UJ 
140 UJ 
180 

7U 
7 Uj 

14 u 
7U 
7U 
7U 

14 u 

9TP07-04 

04/08/96 

9.00 

130 u 
63 u 
63 u 
63 u 
63 u 
63 UJ 

130 u 
250 UJ 

250 u 
63 u 
63 u 
63 u 

130 UJ 
1300 u 

130 UJ 

250 u 
130 UJ 

1200 

1300 u 
6300 u 
1300 u 

63 u 
63 u 
63 u 

130 u 
63 UJ 

63 u 
63 u 

130 u 

9TP08-04 

04/08/96 

9.00 

56 UJ 
28 UJ 

28 UJ 
28 UJ 

28 UJ 
28 UJ 

56 UJ 
110 UJ 
110 UJ 

28 UJ 
28 UJ 

28 UJ 
56 UJ 

560 UJ 
56 UJ 

110 UJ 
56 UJ 

620 J 
560 UJ 

2800 UJ 

560 UJ 

28 UJ 
28 UJ 
28 UJ 

56 UJ 
28 UJ 
28 UJ 
28 UJ 
56 UJ 

9TP09-04 

04/08/96 

9.00 

12 u 
6U 
6U 
6U 
6U 
6 UJ 

12 u 
24 UJ 
24 u 
6U 
6U 
6U 

12 UJ 
120 u 

12 UJ 
24 u 
12 UJ 

12 u 
120 u 
610 u 
120 u 

6U 

6U 

6U 
12 u 
6 UJ 
6U 
6U 

12 u 

9TPI0-04 

04/08/96 

8.00 

12 u 
6U 
6U 
6U 
6U 
6UJ 

12 u 
25 UJ 
25 u 
6 u 
6U 
6U 

12 UJ 
120 u 

12 UJ 
25 u 
12 UJ 
12 u 

120 u 
620 u 
120 u 

6U 
6U 
6U 

12 u 
6 UJ 

6U 
6U 

12 u 

9TP18-05 

04/14/96 

10.00 

13 UJ 
6U 
6U 
6U 
6U 
6 UJ 

13 UJ 
25 UJ 

25 u 
6U 
6 u 
6U 

13 u 
130U 

13 UJ 

25 u 
13 u 
87 J 

130 u 
640 UJ 
130 UJ 

6U 
6U 
6 UJ 

13 u 
6U 
6U 

6U 
13 u 
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Sample ID 
Sample Date 

Depth Range (ft bgs) 

Volatiles (ug/kg) (cont.) 

Chlorofonn 

Chloromethane 

cis-1 ,3-Dichloropropene 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Ethylbenzene 

Ethy lmethacry late 

Iodomethane 

!so butanol 

Methacrylonitri1e 

Methylene chloride 

Pentachloroethane 

Propionitrile (Ethyl Cyanide) 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

trans-! ,4-Dichloro-2-butene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Acetate 

Vinyl chloride 

Xylene (total) 

Semivolatiles (ug/kg) 

1 ,2,4,5-Tetrachlorobenzene 

1 ,2,4-Trichlorobenzene 

1 ,2-Dichlorobenzene 

1 ,2-Diphenylhydrazine 
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APPENDIX H. I I (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

9MWOI-08 

04110/96 

16.00-18.00 

7U 
14 UJ 
7U 
7U 

14 u 
28 u 
7U 

28 u 
14 u 

2800 R 

28 UJ 
7U 

28 u 
70 R 

7U 
7U 
7U 
7U 

28 u 
7U 

14 UJ 
14 u 
14 u 
7U 

460 u 
460 u 
460 u 
460 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW01-15 

04/10/96 

30.00-32.00 

7U 
13U 

7U 
7U 

13 u 
27 u 
7U 

27 u 
13 u 

2700 R 

27 u 
7U 

27 u 
67 u 
7U 
7U 
7U 
7U 

27 u 
7U 

13 u 
13 UJ 
13U 

7U 

440 u 
440 u 
440 u 
440 u 

9MW02-04 

04/12/96 

8.00-10.00 

39 u 
77 UJ 
39 u 
39 u 
77U 

150 UJ 
39 u 

150 u 
77U 

15000 R 
150 u 
39 UJ 

150 UJ 

390 R 
39 u 
39 u 
39 u 
39 u 

150 u 
39 u 
77U 

77 UJ 
77U 

39 u 

500 u 
500 u 
500 u 
500 u 

9MW02-06 

04112/96 

12.00-14.00 

35 u 
70 UJ 
35 u 
35 u 
70 u 

140 UJ 
1300 J 

140 u 
70 u 

14000 R 
140 u 
35 UJ 

140 UJ 
350 R 

35 u 
35 u 

5300 J 
35 u 

140 u 
35 u 
70 u 
70 UJ 
70 u 

4700 J 

460 u 
460 u 
460 u 
460 u 

9MW02-10 

04/12/96 

20.00-22.00 

7U 
14 u 
7U 
7U 

14 UJ 
29 UJ 
7U 

29 u 
14 UJ 

2900 R 
29 u 

7 UJ 
29 UJ 
72R 

7U 
7U 
5 J 
7U 

29 UJ 

7U 
14 u 
14 u 
14 u 
5 J 

470 u 
470 u 
470 u 
470 u 

9TP07-04 

04/08/96 

9.00 

63 u 
130 u 
63 u 
63 u 

130 u 
250 UJ 

51 J 

250 u 
130 u 

25000 R 
250 UJ 

63 u 
250 u 
630 R 

63 u 
63 u 
63 u 
63 u 

250 u 
63 u 

130 R 
130 u 
130 u 
91 

420 u 
420 u 
420 u 
420 u 

9TP08-04 

04/08/96 

9.00 

28 UJ 

56 UJ 
28 UJ 

28 UJ 
56 UJ 

110 UJ 

240 J 
110 UJ 
56 UJ 

11000 R 

110 UJ 
28 UJ 

110 UJ 
280 UJ 

28 UJ 
28 UJ 
28 UJ 
28 UJ 

110 UJ 
28 UJ 
56 UJ 
56 UJ 
56 UJ 

220 J 

370 u 
370 u 
370 u 
370 u 

9TP09-04 

04/08/96 

9.00 

6U 
12 u 
6U 
6U 

12 u 
24 UJ 
6U 

24 u 
12 u 

2400 R 
24 UJ 
6U 

24 u 
61 R 
6U 
6U 

6U 

6U 
24 u 
6U 

12 R 
12 u 
12 u 
6U 

400 u 
400 u 
400 u 
400 u 

9TP10-04 

04/08/96 

8.00 

6U 
12 u 
6U 
6U 

12 u 
25 UJ 
6U 

25 u 
12 u 

2500 R 
25 UJ 
6U 

25 u 
62 R 
6U 
6U 
6U 
6U 

25 u 
6U 

12 R 

12 u 
12 u 
6U 

410 u 
410 u 
410 u 
410 u 

9TP18-05 

04114/96 

10.00 

6 u 
13 u 
6U 
6U 

13 UJ 

25 UJ 
6U 

25 u 
13 UJ 

2500 R 
25 u 

6 UJ 
25 UJ 
64 R 

6U 
6U 
6U 
6U 

25 UJ 

6U 
13 u 
13 u 
13 u 
6U 

410 u 
410 u 
410 u 
410 u 
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Sample ID 
Sample Date 

Depth Range (ft bgs) 

Semivolatiles (ug/kg) (cont.) 
I ,3 ,5~ Trinitrobenzene 

l ,3-Dichlorobenzene 

I ,4~ Dichlorobenzene 

1,4-Dioxane 

1 ,4-Naphthoquinone 

1-Naphthylamine 

2,2'-0xybis( 1-Chloropropane) 

2,3,4,6-Tetrachlorophenol 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dichlorophenol 

2, 6-Dinitroto luene 

2-Acetylaminofluorene 

2~Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-N aphthylamine 

2-Nitroaniline 

2~Nitrophenol 

2-Picoline 

2-sec-butyl-4,6-dinitrophenol 

3,3'-Dichlorobenzidine 

3,3'-Dimethylbenzidine 

3-Methylcholanthrene 

3-Nitroaniline 

09A-sb-o.xlsAPP 

APPENDIX H. I 1 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MWOI-08 9MWOl-15 9MW02-04 9MW02-06 9MW02-10 9TP07-04 

04/1 0/96 04/ I 0/96 04/12/96 04/12/96 04/ I 2/96 04/08/96 

16.00-18.00 30.00-32.00 8.00-10.00 12.00-14.00 20.00-22.00 9.00 

5400 UJ 
460 u 
460 u 
920U 

2300 UJ 
920U 
460 u 
460 u 

2300 u 
460 u 
460 u 
460 u 

2300 u 
460 u 
460 u 
460 u 
920 u 
460 u 
460 u 
460 u 

I200 u 
2300 u 

460 u 
460 u 
920 UJ 

920 u 
2300 u 

460 u 
2300 u 

NA 

440 u 
440 u 
880 u 

2200 UJ 
880 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 
880 u 
440 u 
440 u 
440 u 

1100 u 
2200 u 

440 u 
440 u 
880 UJ 
880 u 

2200 u 
440 u 

2200 u 

NA 

500 u 
500 u 

1000 u 
2500 UJ 
1000 u 
500 u 
500 u 

2500 u 
500 u 
500 u 
500 u 

2500 u 
500 u 
500 u 
500 u 

1000 u 
500 u 
500 u 
500 u 

1200 u 
2500 u 

500 u 
500 u 

1000 u 
1000 u 
2500 R 

500 u 
2500 u 

NA 

460 u 
460 u 
920 u 

2300 UJ 
920 u 
460 u 
460 u 

2300 u 
460 u 
460 u 
460 u 

2300 u 
460 u 
460 u 
460 u 
920 u 
460 u 
460 u 
460 u 

I 100 U 

2300 u 
460 u 
At;() IT 
-rvv u 

920 u 
920U 

2300 R 

460 u 
2300 u 

NA 

470 u 
470 u 
940 u 

2400 UJ 
940 u 
470 u 
470 u 

2400 u 
470 u 
470 u 
470 u 

2400 u 
470 u 
470 u 
470 u 
940 u 
470 u 
470 u 
470 u 

1200 u 
2400 u 

470 u 
470 u 
940 u 
940 u 

2400 R 
470 u 

2400 u 

NA 

420 u 
420 u 
840 UJ 

2100 UJ 
420 u 
420 UJ 
420 UJ 

2100 u 
420 u 
420 u 
420 u 

2100 u 
420 u 
420 UJ 
420 u 
840 u 
420 u 
420 u 
420 UJ 
420 UJ 

2100 UJ 
420 u 
A ""'f\ t T 
"+LV U 

840 UJ 
840 u 
840 UJ 
420 u 

2100 u 

9TP08-04 

04/08/96 

9.00 

NA 

370 u 
370 u 
740 UJ 

I800 UJ 
370 u 
370 UJ 
370 UJ 

1800 u 
370 u 
370 u 
370 u 

1800 u 
370 u 
370 UJ 
370 u 
740 u 
370 u 
370 u 
370 UJ 
370 UJ 

1800 UJ 
370 u 
370 u 
740 UJ 
740 u 
740 UJ 
370 u 

1800 u 

9TP09-04 

04/08/96 

9.00 

NA 

400 u 
400 u 
790 UJ 

2000 UJ 
400 u 
400 UJ 
400 UJ 

2000 u 
400 u 
400 u 
400 u 

2000 u 
400 u 
400 UJ 
400 u 
790 u 
400 u 
400 u 
400 UJ 
400 UJ 

2000 UJ 
400 u 
400 u 
790 UJ 
790 u 
790 UJ 
400 u 

2000 u 

9TPI0-04 

04/08/96 

8.00 

NA 

4IO u 
410 u 
810 UJ 

2000 UJ 
410 u 
410 UJ 
410 UJ 

2000 u 
410 u 
410 u 
410 u 

2000 u 
410 u 
4IO UJ 
410 u 
8IO u 
410 u 
410 u 
410 UJ 
4IO UJ 

2000 UJ 
410 u 
410 u 
810 UJ 
810 u 
810 UJ 
410 u 

2000 u 

9TP18-05 

04/14/96 

10.00 

NA 

410 u 
4IO u 
830 u 

2100 UJ 
830 u 
410 u 
410 u 

2100 u 
410 u 
410 u 
410 u 

2100 u 
410 u 
410 u 
410 u 
830 u 
410 u 
410 u 
410 u 

1000 u 
2100 u 

4IO u 
410 u 
830 u 
830 u 

2100 R 

410 u 
2100 u 
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Sample ID 
Sample Date 
Depth Range (ft bgs) 

Semivolatiles (ug/I{g) (cont.) 

4,6-Dinitro-2-methylphenol 
4-Aminobiphenyl 

4-bromophenyl-phenylether 

4-Chloro-3-methylphenol 

4-Chloroaniline 
4-Chlorophenyl-phenylether 
4-N itroaniline 
4-Nitrophenol 
4-Nitroquinoline- I -oxide 
5-Nitro-o-toluidine 
7, 12-Dimethybenz( a)anthracen 
7,12-Dimethy !benz( a )anthracene 
a,a-Dimethylphenethylamine 
Acenaphthene 

Acenaphthylene 
Acetophenone 

Aniline 
Anthracene 
Aramite 

Benzidine 
Benzo( a)anthracene 

Benzo(a)pyrene 
Benzo(b )fluoranthene 

Benzo(g,h,i)pery lene 

~enzo(k )fluoranthene 
Benzoic acid 

Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethy !)ether 

09A-sl ,'APP 

APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

9MW01-08 

04/10/96 

16.00-18.00 

2300 UJ 
920 u 
460 u 
920 u 
920 u 
460 u 

2300 u 
2300 UJ 
2300 R 

920 u 
1100 u 
920 u 

2300 UJ 
460 u 
460 u 
460 u 

2300 UJ 
460 u 
920 u 

4600 UJ 
460 u 
460 UJ 
460 UJ 

460 UJ 
460 UJ 

2300 u 
460 u 
460 u 
460 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW01-15 

04110/96 
30.00-32.00 

2200 UJ 
880 u 
440 u 
880 u 
880 u 
440 u 

2200 u 
2200 UJ 
2200 R 

880 u 
NA 
880 u 

2200 UJ 
440 u 
440 u 
440 u 

2200 UJ 
440 u 
880 u 

4400 UJ 

440 u 
440 u 
440 u 
440 u 
440 u 

2200 u 
440 u 
440 u 
440 u 

9MW02-04 

04112/96 
8.00-10.00 

2500 u 
1000 u 
500 u 

1000 u 
1000 u 
500 u 

2500 u 
2500 u 
2500 R 
1000 u 
NA 

1000 u 
2500 UJ 

500 u 
500 u 
500 u 

2500 u 
500 u 

1000 u 
5000 UJ 

500 u 
500 u 
500 u 
500 u 
500 u 

2500 u 
500 u 
500 u 
500 u 

9MW02-06 

04/12/96 

12.00-14.00 

2300 u 
920 u 
460 u 
920 u 
920 u 
460 u 

2300 u 
2300 u 
2300 R 

920 u 
NA 
920 u 

2300 UJ 
460 u 
460 u 
460 u 

2300 u 
460 u 
920 u 

4600 UJ 
460 u 
460 u 
460 u 
460 u 
460 u 

2300 u 
460 u 
460 u 
460 u 

9MW02-IO 

04/12/96 

20.00-22.00 

2400 u 
940 u 
470 u 
940 u 
940 u 
470 u 

2400 u 
2400 u 
2400 R 

940 u 
NA 
940 u 

2400 UJ 
470 u 
470 u 
470 u 

2400 u 
470 u 
940 u 

4700 UJ 
470 u 
470 u 
470 u 
470 u 
470 u 

2400 u 
470 u 
470 u 
470 u 

9TP07-04 
04/08/96 

9.00 

2100 u 
420 u 
420 u 
840 u 
840 u 
420 u 

2100 u 
2100 UJ 
2100 R 

840 u 
NA 
840 u 

2100 UJ 
420 u 
420 u 
420 u 

2100 UJ 
420 u 
840 UJ 

4200 UJ 

420 u 
420 u 
420 u 
420 u 
420 u 

2100 u 
420 UJ 
420 u 
420 u 

9TP08-04 

04/08/96 
9.00 

1800 u 
370 u 
370 u 
740 u 
740 u 
370 u 

1800 u 
1800 UJ 
1800 R 
740 u 
NA 
740 u 

1800 UJ 
370 u 
370 u 
370 u 

1800 UJ 
370 u 
740 UJ 

3700 UJ 
370 u 
370 u 
370 u 
370 u 
370 u 

1800 u 
370 UJ 
370 u 
370 u 

9TP09-04 

04/08/96 

9.00 

2000 u 
400 u 
400 u 
790 u 
790 u 
400 u 

2000 u 
2000 UJ 
2000 R 

790 u 
NA 
790 u 

2000 UJ 
400 u 
400 u 
400 u 

2000 UJ 
400 u 
790 UJ 

4000 UJ 

400 u 
400 u 
400 u 
400 u 
400 u 

2000 u 
400 UJ 
400 u 
400 u 

9TP10-04 
04/08/96 

8.00 

2000 u 
410 u 
410 u 
810 u 
810 u 
410 u 

2000 u 
2000 UJ 
2000 R 

810 u 
NA 
810 u 

2000 UJ 
410 u 
410 u 
410 u 

2000 UJ 
410 u 
810 UJ 

4100 UJ 

410 u 
410 u 
410 u 
410 u 
410 u 

2000 u 
410 UJ 

410 u 
410 u 

9TP18-05 

04/14/96 

10.00 

2100 u 
830 u 
410 u 
830 u 
830 u 
410 u 

2100 u 
2100 u 
2100 R 

830 u 
NA 
830 u 

2100 UJ 
410 u 
410 u 
410 u 

2100 u 
410 u 
830 u 

4100 UJ 
410 u 
410 u 
410 u 
410 u 
410 u 

2100 u 
410 u 
410 u 
410 u 

~" 4 of28 



Sample ID 

Sample Date 
Depth Range (ft bgs) 

Semivolatiles (ug/kg) (cont.) 
Bis(2-ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 
Chlorobenzilate 

Chrysene 
Diallate 

Dibenzo(a,h)anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 

Di-n-butylphthalate 
Di-n-octylphthalate 
Diphenylamine 
Ethyl methanesulfonate 

Fluoranthene 

Fluorene 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 

Hexachlorophene 

Hexachloropropene 
Indeno( I ,2,3-cd)pyrene 

Isophorone 
Isosafrole 

m,p-Cresol 
m-Din itrobenzene 

Methapyrilene 
Methyl methanesulfonate 

09A-sb-o.xlsAPP 

APPENDIX H.11 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

9MWOI-08 

04/10/96 

16.00-18.00 

460 u 
460 u 
460 u 
460 u 
460 u 
460 UJ 
460 UJ 
460 u 
460 u 
460 u 
460 u 
460 UJ 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 

4600 UJ 
2300 u 

460 UJ 
Ah(l TT 
ovv v 

460 u 
460 u 
920 u 

1200 UJ 

460 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MWOI-15 

04/10/96 

30.00-32.00 

440 u 
440 u 
440 u 
440 u 
440 u 
440 UJ 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 

4400 UJ 
2200 u 

440 u 
AAfl TT 
""t""tV U 

440 u 
440 u 
880 u 

1100 UJ 
440 u 

9MW02-04 

04/12/96 

8.00-10.00 

500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 UJ 
500 u 

5000 u 
2500 u 

500 u 
500 u 
500 u 
500 u 

1000 u 
1200 u 
500 u 

9MW02-06 

04/12/96 

12.00-14.00 

460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 UJ 

460 u 
4600 u 
2300 u 

460 u 
A /"A T l 
'tOV U 

460 u 
460 u 
920 u 

1100 u 
460 u 

9MW02-10 

04/12/96 

20.00-22.00 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 UJ 
470 u 

4700 u 
2400 u 

470 u 
470 u 
470 u 
470 u 
940 u 

1200 u 
470 u 

9TP07-04 

04/08/96 

9.00 

420 u 
420 u 
420 u 
420 UJ 
420 u 
420 UJ 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 
420 u 

4200 UJ 
840 R 

420 u 
420 u 
420 u 

54 J 
840 u 

1000 u 
420 u 

9TP08-04 

04/08/96 

9.00 

370 u 
370 u 
370 u 
370 UJ 
370 u 
370 UJ 

370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 
370 u 

3700 UJ 
740 R 

370 u 
370 u 
370 u 
370 u 
740 u 
920 u 
370 u 

9TP09-04 

04/08/96 

9.00 

400 u 
100 J 
400 u 
400 UJ 

400 u 
400 UJ 
400 u 
400 u 
400 u 
400 u 
870 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 
400 u 

4000 UJ 
790 R 

400 u 
400 u 
400 u 
400 u 
790 u 
990 u 
400 u 

9TP10-04 

04/08/96 

8.00 

410 u 
410 u 
410 u 
410 UJ 

410 u 
410 UJ 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 

4100 UJ 

810 R 

410 u 
410 u 
410 u 
410 u 
810 u 

1000 u 
410 u 

9TP18-05 

04/14/96 

10.00 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 UJ 

410 u 
4100 u 
2100 u 

410 u 
410 u 
410 u 
410 u 
830 u 

1000 u 
410 u 
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Sample ID 

Sample Date 

Depth Range (ft bgs) 

Semivolatiles (ug/kg) (cont.) 
Naphthalene 

Nitrobenzene 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitroso-di-n-buty !amine 

N-Nitroso-di-n-propylamine 

N-Nitrosodiphenylamine (I) 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

o-Cresol 

o-Toluidine 

p-Dimethy laminoazobenzene 

Pentachlorobenzene 
Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

p-Phenylenediamine 

Pronamide 

Pyrene 

Pyridine 

Safrole 

sym-Trinitrobenzene 

TPH (ug/kg) 
Hydrocarbons as DRO 

Hydrocarbons as GRO 

09A-> .sAPP 

APPENDIX H.Il (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

9MWOI-08 

04110/96 
16.00-18.00 

460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
920 u 
460 u 

2300 u 
460 u 
460 UJ 
920U 
460 u 
460 R 

2300 u 
460 u 
460 u 
460 u 
920 R 

460 u 
460 u 
920 u 
460 u 

4600 UJ 

5800 u 
42 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW01-15 

04110/96 

30.00-32.00 

440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
440 u 
880 u 
440 u 

2200 u 
440 u 
440 UJ 
880 u 
440 u 
440 R 

2200 u 
440 u 
440 u 
440 u 
880 R 
440 u 
440 u 
880 u 
440 u 

4400 UJ 

5500 u 
40 u 

9MW02-04 

04112/96 

8.00-10.00 

500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 

1000 u 
500 u 

2500 u 
500 u 
500 u 

1000 u 
500 u 
500 R 

2500 u 
500 u 
500 u 
500 u 

1000 UJ 

500 u 
500 u 

1000 u 
500 u 

5000 u 

6300 UJ 

400 J 

9MW02-06 

04/12/96 

12.00-14.00 

460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
460 u 
920 u 
460 u 

2300 u 
460 u 
460 u 
920 u 
460 u 
460 R 

2300 u 
460 u 
460 u 
460 u 
920 UJ 
460 u 
460 u 
920 u 
460 u 

4600 u 

5800 UJ 
57000 J 

9MW02-IO 

04112/96 

20.00-22.00 

470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
470 u 
940 u 
470 u 

2400 u 
470 u 
470 u 
940 u 
470 u 
470 R 

2400 u 
470 u 
470 u 
470 u 
940 UJ 
470 u 
470 u 
940 u 
470 u 

4700 u 

5900 UJ 
180 

9TP07-04 

04/08/96 

9.00 

420 u 
420 UJ 
420 UJ 
420 UJ 
420 u 
420 UJ 
420 u 
420 UJ 
840 u 
420 UJ 

2100 u 
61 J 

420 R 
840 u 
420 u 
420 u 

2100 u 
420 u 
420 u 
420 u 
840 R 
420 u 
420 u 
840 UJ 
420 UJ 

4200 u 

6200 

8900 J 

9TP08-04 

04/08/96 

9.00 

370 u 
370 UJ 
370 UJ 
370 UJ 
370 u 
370 UJ 
370 u 
370 UJ 
740 u 
370 UJ 

1800 u 
370 u 
370 R 

740 u 
370 u 
370 u 

1800 u 
370 u 
370 u 
370 u 
740 R 

370 u 
370 u 
740 UJ 
370 UJ 

3700 u 

14000 

15000 

9TP09-04 

04/08/96 

9.00 

400 u 
400 UJ 
400 UJ 
400 UJ 
400 u 
400 UJ 
400 u 
400 UJ 
790 u 
400 UJ 

2000 u 
400 u 
400 R 
790 u 
400 u 
400 u 

2000 u 
400 u 
400 u 
400 u 
790 R 
400 u 
400 u 
790 UJ 
400 UJ 

4000 u 

5000 u 
36 u 

9TPI0-04 

04/08/96 

8.00 

410 u 
410 UJ 
410 UJ 
410 UJ 
410 u 
410 UJ 

410 u 
410 UJ 

810 u 
410 UJ 

2000 u 
410 u 
410 R 
810 u 
410 u 
410 u 

2000 u 
410 u 
410 u 
410 u 
810 R 
410 u 
410 u 
810 UJ 
410 UJ 

4100 u 

5100 u 
37 u 

9TP18-05 

04114/96 

10.00 

410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
410 u 
830 u 
410 u 

2100 u 
410 u 
410 u 
830 u 
410 u 
410 R 

2100 u 
410 u 
410 u 
410 u 
830 UJ 
410 u 
410 u 
830 u 
410 u 

4100 u 

5300 u 
41 
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APPENDIX H. II (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW01-08 9MW01-15 9MW02-04 9MW02-06 9MW02-IO 9TP07-04 9TP08-04 9TP09-04 9TP10-04 9TPI8-05 

Sample Date 04/10/96 04/10/96 04/12/96 04/12/96 04/12/96 04/08/96 04/08/96 04/08/96 04/08/96 04/14/96 

Depth Range (ft bgs) 16.00-18.00 30.00-32.00 8.00-10.00 12.00-14.00 20.00-22.00 9.00 9.00 9.00 8.00 10.00 

BTEX (ug/kg) 

Benzene NA NA NA NA NA NA NA NA NA NA 
Toluene NA NA NA NA NA NA NA NA NA NA 
Ethylbenzene NA NA NA NA NA NA NA NA NA NA 
Xylene (total) NA NA NA NA NA NA NA NA NA NA 

09A-sb-o.xlsAPP Page 7 of28 



APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW02N-05 9MW02R-05 9MW02R-06 9MW02S-05 9TP07A-01 9TP07A-02 9TP07B-01 9TP07B-02 9TP09A-01 

Sample Date 09/21197 09/21197 09/21197 09/21/97 I 0/01/97 10/0 l/97 10/01197 10/01197 I 0/01/97 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

Volatiles (ug/kg) 
1,1, 1,2-Tetrachloroethane NA NA 
1,1, 1-Trichloroethane NA NA NA NA NA NA NA NA NA 

1, 1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA 

1,1 ,2-Trichloroethane NA NA NA NA NA NA NA NA NA 

1, 1-Dichloroethane NA NA NA NA NA NA NA NA NA 

1,1-Dichloroethene NA NA NA NA NA NA NA NA NA 

1 ,2,3-Trichloropropane NA NA NA NA NA NA NA NA NA 

1 ,2-Dibromo-3 -chloropropane NA NA NA NA NA NA NA NA NA 

1 ,2-Dibromoethane NA NA NA NA NA NA NA NA NA 

1 ,2· Dichloroethane NA NA NA NA NA NA NA NA NA 

1,2-Dichloroethene (Total) NA NA NA NA NA NA NA NA NA 

1 ,2· Dichloropropane NA NA NA NA NA NA NA NA NA 

2-Butanone NA NA NA NA NA NA NA NA NA 

2-Chloro-1 ,3-butadiene NA NA NA NA NA NA NA NA NA 

2-Hexanone NA NA NA NA NA NA NA NA NA 

3-Chloropropene NA NA NA NA NA NA NA NA NA 

4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA 

Acetone NA NA NA NA NA NA NA NA NA 

Acetonitrile NA NA NA NA NA NA NA NA NA 

Acrolein NA NA NA NA NA NA NA NA NA 

Acrylonitrile NA NA NA NA NA NA NA NA NA 

Benzene NA NA NA NA NA NA NA NA NA 

Bromodichloromethane NA NA NA NA NA NA NA NA NA 

Bromoform NA NA NA NA NA NA NA NA NA 

Bromomethane NA NA NA NA NA NA NA NA NA 

Carbon disulfide NA NA NA NA NA NA NA NA NA 

Carbon tetrachloride NA NA NA NA NA NA NA NA NA 

Chlorobenzene NA NA NA NA NA NA NA NA NA 

Chloroethane NA NA NA NA NA NA NA NA NA 
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Sample ID 
Sample Date 
Depth Range (ft bgs) 

Volatiles (ug/kg) (cont.) 
Chloroform 
Chloromethane 
cis-1 ,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Ethylmethacrylate 
Iodomethane 
!so butanol 
Methacrylonitrile 
Methylene chloride 
Pentachloroethane 
Propionitrile (Ethyl Cyanide) 
Styrene 
Tetrachloroethene 
Toluene 
trans-! ,3-Dichloropropene 
trans- I ,4-Dichloro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl chloride 
Xylene (total) 
Semivolatiles (ug/kg) 
1 ,2,4,5-Tetrachlorobenzene 
I ,2,4-Trichlorobenzene 
I ,2-Dichlorobenzene 
1 ,2-Diphenylhydrazine 

09A-sb-o.xlsAPP 

APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

9MW02N-05 
09/21197 

8.00-10.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
l~A 

NA 
NA 
NA 
NA 
NA 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW02R-05 
09/21197 

8.00-10.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9MW02R-06 
09/2I/97 

10.00-12.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9MW02S-05 
09/21/97 

8.00-10.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9TP07A-OI 
10/01/97 

8.00-10.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9TP07 A-02 9TP07B-O I 
I 0/0 l /97 I 0/0 1197 

8.00-10.00 8.00-10.00 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

9TP07B-02 9TP09A-O I 
I 0/01/97 I 0/01197 

8.00-10.00 8.00-10.00 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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APPENDIX H.11 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW02N-05 9MW02R-05 9MW02R-06 9MW02S-05 9TP07A-01 9TP07A-02 9TP07B-01 9TP07B-02 9TP09A-01 
Sample Date 09/21/97 09/21/97 09/2I/97 09/21/97 I 0/01/97 10/01/97 10/01/97 10/01/97 I 0/01/97 
Depth Range (ft bgs) 8.00-10.00 8.00-10.00 10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 
1 ,3,5-Trinitrobenzene NA NA NA NA NA NA NA NA NA 
I ,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA 
1 ,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA 
1,4-Dioxane NA NA NA NA NA NA NA NA NA 
1 A-Naphthoquinone NA NA NA NA NA NA NA NA NA 
1-Naphthylamine NA NA NA NA NA NA NA NA NA 
2,2'-0xybis(l-Chloropropane) NA NA NA NA NA NA NA NA NA 
2,3,4,6-Tetrachlorophenol NA NA NA NA NA NA NA NA NA 
2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA 
2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA 
2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA 
2,4-Dimethylphenol NA NA NA NA NA NA NA NA NA 
2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA 
2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA 
2,6-Dichlorophenoi NA NA NA NA NA NA NA NA NA 
2,6-Dinitroto1uene NA NA NA NA NA NA NA NA NA 
2-Acetylaminofluorene NA NA NA NA NA NA NA NA NA 
2-Chloronaphthalene NA NA NA NA NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA NA NA NA NA 
2-Methylnaphthalene NA NA NA NA NA NA NA NA NA 

2-Naphthylamine NA NA NA NA NA NA NA NA NA 

2-Nitroaniline NA NA NA NA NA NA NA NA NA 

2-Nitrophenol NA NA NA NA NA NA NA NA NA 

2-Picoline NA NA NA NA NA NA NA NA NA 

2-sec-butyl-4,6-dinitrophenoi NA NA NA NA NA NA NA NA NA 

3 ,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA NA 

3,3'-Dimethylbenzidine NA NA NA NA NA NA NA NA NA 

3-Me thy lcholanthrene NA NA NA NA NA NA NA NA NA 

3-Nitroaniline NA NA NA NA NA NA NA NA NA 

09A·SL .sAPP 0
c I 0 of28 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW02N-05 9MW02R-05 9MW02R-06 9MW02S-05 9TP07A-OI 9TP07A-02 9TP07B-Ol 9TP07B-02 9TP09A-Ol 
Sample Date 09/21197 09/21197 09/21/97 09/21197 I 0/0 I /97 10/01/97 10/01197 10/01/97 I 0/01/97 
Depth Range (ft bgs) 8.00-10.00 8.00-10.00 10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA NA 
4-Aminobiphenyl NA NA NA NA NA NA NA NA NA 
4-bromophenyl-phenylether NA NA NA NA NA NA NA NA NA 
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA 
4-Chloroaniline NA NA NA NA NA NA NA NA NA 
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA 
4-Nitroaniline NA NA NA NA NA NA NA NA NA 
4-Nitrophenol NA NA NA NA NA NA NA NA NA 
4-Nitroquinoline-1-oxide NA NA NA NA NA NA NA NA NA 
5-Nitro-o-toluidine NA NA NA NA NA NA NA NA NA 
7,12-Dimethybenz( a )anthracen NA NA NA NA NA NA NA NA NA 
7, 12-Dimethylbenz( a)anthracene NA NA NA NA NA NA NA NA NA 
a,a-Dimethylphenethylamine NA NA NA NA NA NA NA NA NA 
Acenaphthene NA NA NA NA NA NA NA NA NA 
Acenaphthylene NA NA NA NA NA NA NA NA NA 

Acetophenone NA NA NA NA NA NA NA NA NA 

Aniline NA NA NA NA NA NA NA NA NA 

Anthracene NA NA NA NA NA NA NA NA NA 

Aramite NA NA NA NA NA NA NA NA NA 

Benzidine NA NA NA NA NA NA NA NA NA 

Benzo( a )anthracene NA NA NA NA NA NA NA NA NA 

Benzo(a)pyrene NA NA NA NA NA NA NA NA NA 

Benzo(b )fluoranthene NA NA NA NA NA NA NA NA NA 

Benzo(g,h, i)pery 1 en e l~A NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA 

Benzoic acid NA NA NA NA NA NA NA NA NA 

Benzyl alcohol NA NA NA NA NA NA NA NA NA 

Bis(2-chloroethoxy )methane NA NA NA NA NA NA NA NA NA 

Bis(2-chloroethyl)ether NA NA NA NA NA NA NA NA NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW02N-05 9MW02R-05 9MW02R-06 9MW02S-05 9TP07A-Ol 9TP07A-02 9TP07B-Ol 9TP07B-02 9TP09A-Ol 

Sample Date 09/21197 09/21197 09/21/97 09/21/97 10/01197 10/01/97 I 0/01/97 I 0/01197 10/01197 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 

Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA NA NA NA 

Butylbenzylphthalate NA NA NA NA NA NA NA NA NA 

Carbazole NA NA NA NA NA NA NA NA NA 

Chlorobenzilate NA NA NA NA NA NA NA NA NA 

Chrysene NA NA NA NA NA NA NA NA NA 

Diallate NA NA NA NA NA NA NA NA NA 

Dibenzo( a,h )anthracene NA NA NA NA NA NA NA NA NA 

Dibenzofuran NA NA NA NA NA NA NA NA NA 

Diethylphthalate NA NA NA NA NA NA NA NA NA 

Dimethylphthalate NA NA NA NA NA NA NA NA NA 

Di-n-butylphthalate NA NA NA NA NA NA NA NA NA 

Di-n-octylphthalate NA NA NA NA NA NA NA NA NA 

Diphenylamine NA NA NA NA NA NA NA NA NA 

Ethyl methanesulfonate NA NA NA NA NA NA NA NA NA 

Fluoranthene NA NA NA NA NA NA NA NA NA 

Fluorene NA NA NA NA NA NA NA NA NA 

Hexachlorobenzene NA NA NA NA NA NA NA NA NA 

Hexachlorobutadiene NA NA NA NA NA NA NA NA NA 

Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA 

Hexachloroethane NA NA NA NA NA NA NA NA NA 

Hexachlorophene NA NA NA NA NA NA NA NA NA 

Hexachloropropene NA NA NA NA NA NA NA NA NA 

Indeno( I ,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA 

Isophorone NA NA NA NA NA NA NA NA NA 

Isosafrole NA NA NA NA NA NA NA NA NA 

m,p-Cresol NA NA NA NA NA NA NA NA NA 

m-Dinitrobenzene NA NA NA NA NA NA NA NA NA 

Methapyrilene NA NA NA NA NA NA NA NA NA 

Methyl methanesulfonate NA NA NA NA NA NA NA NA NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW02N-05 9MW02R-05 9MW02R-06 9MW02S-05 9TP07A-01 9TP07A-02 9TP07B-01 9TP078-02 9TP09A-01 
Sample Date 09/21197 09/21/97 09/21/97 09/21/97 I 0/01/97 10/01/97 10/01/97 10/01/97 I 0/01/97 
Depth Range (ft bgs) 8.00-10.00 8.00-10.00 10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 
Naphthalene NA NA NA NA NA NA NA NA NA 
Nitrobenzene NA NA NA NA NA NA NA NA NA 
N-Nitrosodiethylamine NA NA NA NA NA NA NA NA NA 
N-Nitrosodimethylamine NA NA NA NA NA NA NA NA NA 
N-Nitroso-di-n-butylamine NA NA NA NA NA NA NA NA NA 
N-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA NA 
N-Nitrosodiphenylamine (!) NA NA NA NA NA NA NA NA NA 
N-Nitrosomethylethylamine NA NA NA NA NA NA NA NA NA 
N-Nitrosomorpholine NA NA NA NA NA NA NA NA NA 
N-Nitrosopiperidine NA NA NA NA NA NA NA NA NA 
N-Nitrosopyrrolidine NA NA NA NA NA NA NA NA NA 
o-Cresol NA NA NA NA NA NA NA NA NA 
o-Toluidine NA NA NA NA NA NA NA NA NA 
p-Dimethylaminoazobenzene NA NA NA NA NA NA NA NA NA 

Pentachlorobenzene NA NA NA NA NA NA NA NA NA 

Pentachloronitrobenzene NA NA NA NA NA NA NA NA NA 

Pentachlorophenol NA NA NA NA NA NA NA NA NA 

Phenacetin NA NA NA NA NA NA NA NA NA 

Phenanthrene NA NA NA NA NA NA NA NA NA 

Phenol NA NA NA NA NA NA NA NA NA 

p-Phenylenediamine NA NA NA NA NA NA NA NA NA 

Pronamide NA NA NA NA NA NA NA NA NA 

Pyrene NA NA NA NA NA NA NA NA NA 

Pyridine '-TA 
j~j-\ 1~A NA NA NA NA NA NA NA 

Safrole NA NA NA NA NA NA NA NA NA 

sym-Trinitrobenzene NA NA NA NA NA NA NA NA NA 

TPH (ug/kg) NA NA NA NA NA NA NA NA NA 

Hydrocarbons as DRO 8000 u 8000 u 8200 u 8400 u 8200 u 7500 u 8600 u 7200 u 7100 u 
Hydrocarbons as GRO 33 J 52000 31000 69 u 530 740 70 u 58 u 58 u 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW02N-05 9MW02R-05 9MW02R-06 9MW02S-05 9TP07A-01 9TP07A-02 9TP07B-01 9TP07B-02 9TP09A-01 

Sample Date 09/21197 09/21/97 09/21/97 09/21/97 10/01/97 10/01/97 10/01/97 10/01/97 10/01/97 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

BTEX (ug/kg) 
Benzene 1.3U 18 21 1.4 u 2.4 1.2 u 1.4 u 1.2 u 1.2 u 
Toluene 1.3U 6.6 u 52 1.4 u 11 3.1 1.4 u 1.2 u 1.2 u 
Ethylbenzene 1.3U 11 0.68 J 1.4 u 2.9 0.72 J 1.4 u 1.2 u 1.2 u 
Xylene (total) 1.3U 140 29 1.4 u 4.5 11 1.4 u 1.2 u 1.2 u 
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APPENDIX H.J I (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP09A-02 9-02R-HPOI 9-02R-HP02 9-02R-HP02D 9-02R-HP03 9-02R-HP04 9-02R-HP05 9-02R-HP06 9-02R-HP07 

Sample Date I 0/01/97 06/22/99 06/23/99 06123199 6/22/99 06/23/99 06/23/99 06/23/99 06/23/99 

Depth Range (ft bgs) 8.00-IO.OO I I.OO-I2.00 II.OO-I2.00 I 1.00-12.00 10.00-12.00 I 0.00- I2.00 I0.00-12.00 I 0.00-12.00 10.00-12.00 

Volatiles (ug/kg) 

I, I, 1,2-Tetrachloroethane 

1,1, 1-Trichloroethane NA NA NA NA NA NA NA NA NA 

1, 1 ,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA 

1,1 ,2-Trichloroethane NA NA NA NA NA NA NA NA NA 

1, 1-Dichloroethane NA NA NA NA NA NA NA NA NA 

1, 1-Dichloroethene NA NA NA NA NA NA NA NA NA 

1 ,2,3-Trichloropropane NA NA NA NA NA NA NA NA NA 

1 ,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA 

1 ,2-Dibromoethane NA NA NA NA NA NA NA NA NA 

1 ,2-Dichloroethane NA NA NA NA NA NA NA NA NA 

1,2-Dichloroethene (Total) NA NA NA NA NA NA NA NA NA 

I ,2-Dichloropropane NA NA NA NA NA NA NA NA NA 

2-Butanone NA NA NA NA NA NA NA NA NA 

2-Chloro-1 ,3-butadiene NA NA NA NA NA NA NA NA NA 

2-Hexanone NA NA NA NA NA NA NA NA NA 

3-Chloropropene NA NA NA NA NA NA NA NA NA 

4-Methyl-2-pentanone NA NA NA NA NA NA NA NA NA 

Acetone NA NA NA NA NA NA NA NA NA 

Acetonitrile NA NA NA NA NA NA NA NA NA 

Acrolein NA NA NA NA NA NA NA NA NA 

Acrylonitrile NA NA NA NA NA NA NA NA NA 

Benzene NA NA NA NA NA NA NA NA NA 

Bromodichloromethane NA NA NA NA NA NA NA NA NA 

Bromoform 1-.TA 1-.TA 1-.TA ld A "'' "'' NA 'lo.TA .,.,. 
".n. n.n. ".n. l'~ !'/"\ !~/"\ 1'1/"\ 1'1/"\ 

Bromomethane NA NA NA NA NA NA NA NA NA 

Carbon disulfide NA NA NA NA NA NA NA NA NA 

Carbon tetrachloride NA NA NA NA NA NA NA NA NA 

Chlorobenzene NA NA NA NA NA NA NA NA NA 

Chloroethane NA NA NA NA NA NA NA NA NA 
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Sample ID 
Sample Date 
Depth Range (ft bgs) 

Volatiles (ug/kg) (cont.) 
Chlorofonn 
Chloromethane 
cis- I ,3-Dichloropropene 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Ethylmethacrylate 
lodomethane 
Isobutanol 
Methacry lonitrile 
Methylene chloride 
Pentachloroethane 
Propionitrile (Ethyl Cyanide) 
Styrene 
Tetrachloroethene 
Toluene 
trans-! ,3-Dichloropropene 
trans-! ,4-Diehl oro-2-butene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl Acetate 
Vinyl chloride 
Xylene (total) 
Semivolatiles (ug/kg) 
1 ,2,4,5-Tetrachlorobenzene 
I ,2,4-Trichlorobenzene 
1 ,2-Dichlorobenzene 
1,2-Diphenylhydrazine 

09A-sl ,APP 

APPENDIX H. II (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

9TP09A-02 

10/01/97 
8.00-10.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9-02R-HP01 

06/22/99 
11.00-12.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9-02R-HP02 

06/23/99 
11.00-12.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9-02R-HP02D 9-02R-HP03 
06/23/99 6/22/99 

11.00-12.00 10.00-12.00 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

9-02R-HP04 9-02R-HP05 

06/23/99 06/23/99 
10.00-12.00 10.00-12.00 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

9-02R-HP06 

06/23/99 
10.00-12.00 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9-02R-HP07 
06/23/99 

I 0.00-12.00 
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NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP09A-02 9-02R-HPOJ 9-02R-HP02 9-02R-HP02D 9-02R-HP03 9-02R-HP04 9-02R-HP05 9-02R-HP06 9-02R-HP07 

Sample Date 10/01197 06/22/99 06/23/99 06/23/99 6122/99 06/23/99 06/23/99 06123/99 06123199 

Depth Range (ft bgs) 8.00-10.00 11.00-12.00 11.00-12.00 11.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 

1 ,3,5-Trinitrobenzene NA NA NA NA NA NA NA NA NA 

1 ,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA 
1, 4-Dichlorobenzene NA NA NA NA NA NA NA NA NA 

1 ,4-Dioxane NA NA NA NA NA NA NA NA NA 

I ,4-Naphthoquinone NA NA NA NA NA NA NA NA NA 

1-Naphthylamine NA NA NA NA NA NA NA NA NA 
2,2'-0xybis( 1-Chloropropane) NA NA NA NA NA NA NA NA NA 

2,3 ,4,6-Tetrachlorophenol NA NA NA NA NA NA NA NA NA 

2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA NA 

2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA NA 

2,4-Dichlorophenol NA NA NA NA NA NA NA NA NA 

2,4-Dimethylphenol NA NA NA NA NA NA NA NA NA 

2,4-Dinitrophenol NA NA NA NA NA NA NA NA NA 

2,4-Dinitrotoluene NA NA NA NA NA NA NA NA NA 

2,6-Dichlorophenol NA NA NA NA NA NA NA NA NA 

2,6-Dinitrotoluene NA NA NA NA NA NA NA NA NA 

2-Acetylaminofluorene NA NA NA NA NA NA NA NA NA 

2-Chloronaphthalene NA NA NA NA NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA NA NA NA NA 

2-Naphthylamine NA NA NA NA NA NA NA NA NA 

2-Nitroaniline NA NA NA NA NA NA NA NA NA 

2-Nitrophenol NA NA NA NA NA NA NA NA NA 

2-Picoline NA NA NA NA NA NA NA NA NA 

2-sec-butyl-4,6-dinitrophenol NA NA NA NA NA NA NA NA NA 

3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA NA 

3,3 '-Dimethylbenzidine NA NA NA NA NA NA NA NA NA 

3-Methylcholanthrene NA NA NA NA NA NA NA NA NA 

3-Nitroaniline NA NA NA NA NA NA NA NA NA 
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APPENDIX H.11 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP09A-02 9-02R-HP01 9-02R-HP02 9-02R-HP02D 9-02R-HP03 9-02R-HP04 9-02R-HP05 9-02R-HP06 9-02R-HP07 

Sample Date 10/01197 06/22/99 06/23/99 06/23/99 6/22/99 06/23/99 06/23/99 06/23/99 06/23/99 
Depth Range (ft bgs) 8.00-10.00 11.00-12.00 11.00-12.00 11.00-12.00 I 0.00-12.00 10.00-12.00 I 0.00-12.00 10.00-12.00 10.00-12.00 

Semivo1atiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA NA 
4-Aminobiphenyl NA NA NA NA NA NA NA NA NA 
4-bromophenyl-phenylether NA NA NA NA NA NA NA NA NA 
4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA NA 
4-Chloroaniline NA NA NA NA NA NA NA NA NA 
4-Chlorophenyl-phenylether NA NA NA NA NA NA NA NA NA 
4-Nitroaniline NA NA NA NA NA NA NA NA NA 
4-Nitrophenol NA NA NA NA NA NA NA NA NA 
4-Nitroquinoline-1-oxide NA NA NA NA NA NA NA NA NA 
5-Nitro-o-toluidine NA NA NA NA NA NA NA NA NA 
7, 12-Dimethybenz( a )anthracen NA NA NA NA NA NA NA NA NA 

7, 12-Dimethylbenz(a)anthracene NA NA NA NA NA NA NA NA NA 

a,a-Dimethylphenethylamine NA NA NA NA NA NA NA NA NA 

Acenaphthene NA NA NA NA NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA NA NA NA NA 

Acetophenone NA NA NA NA NA NA NA NA NA 

Aniline NA NA NA NA NA NA NA NA NA 

Anthracene NA NA NA NA NA NA NA NA NA 

Aramite NA NA NA NA NA NA NA NA NA 

Benzidine NA NA NA NA NA NA NA NA NA 

Benzo(a)anthracene NA NA NA NA NA NA NA NA NA 

Benzo( a )pyrene NA NA NA NA NA NA NA NA NA 

Benzo(b )fluoranthene NA NA NA NA NA NA NA NA NA 

Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA 

Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA 

Benzoic acid NA NA NA NA NA NA NA NA NA 

Benzyl alcohol NA NA NA NA NA NA NA NA NA 

Bis(2-chloroethoxy)methane NA NA NA NA NA NA NA NA NA 

Bis(2-chloroethyl)ether NA NA NA NA NA NA NA NA NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP09A-02 9-02R-HPOI 9-02R-HP02 9-02R-HP02D 9-02R-HP03 9-02R-HP04 9-02R-HP05 9-02R-HP06 9-02R-HP07 

Sample Date I0/01197 06/22/99 06/23/99 06/23/99 6/22/99 06/23/99 06/23/99 06/23/99 06/23/99 

Depth Range (ft bgs) 8.00-IO.OO 11.00-12.00 11.00-12.00 I 1.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 IO.OO-I2.00 I 0.00-12.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 

Bis(2-ethyihexyl)phthalate NA NA NA NA NA NA NA NA NA 

Butylbenzylphthalate NA NA NA NA NA NA NA NA NA 

Carbazole NA NA NA NA NA NA NA NA NA 

Chlorobenzilate NA NA NA NA NA NA NA NA NA 

Chrysene NA NA NA NA NA NA NA NA NA 

Diallate NA NA NA NA NA NA NA NA NA 

Dibenzo( a,h )anthracene NA NA NA NA NA NA NA NA NA 

Dibenzofuran NA NA NA NA NA NA NA NA NA 

Diethylphthalate NA NA NA NA NA NA NA NA NA 

Dimethylphthalate NA NA NA NA NA NA NA NA NA 

Di-n-butylphthalate NA NA NA NA NA NA NA NA NA 

Di-n-octylphthalate NA NA NA NA NA NA NA NA NA 

Diphenylamine NA NA NA NA NA NA NA NA NA 

Ethyl methanesulfonate NA NA NA NA NA NA NA NA NA 

Fluoranthene NA NA NA NA NA NA NA NA NA 

Fluorene NA NA NA NA NA NA NA NA NA 

Hexachlorobenzene NA NA NA NA NA NA NA NA NA 

Hexachlorobutadiene NA NA NA NA NA NA NA NA NA 

Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA NA 

Hexachloroethane NA NA NA NA NA NA NA NA NA 

Hexachlorophene NA NA NA NA NA NA NA NA NA 

Hexachloropropene NA NA NA NA NA NA NA NA NA 

lndeno(l ,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA 

Isophorone NA NA NA NA NA NA NA NA NA 

Isosafrole NA NA NA NA NA NA NA NA NA 

m,p-Cresol NA NA NA NA NA NA NA NA NA 

m-Dinitrobenzene NA NA NA NA NA NA NA NA NA 

Methapyrilene NA NA NA NA NA NA NA NA NA 

Methyl methanesulfonate NA NA NA NA NA NA NA NA NA 
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APPENDIX H.11 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP09A-02 9-02R-HPOI 9-02R-HP02 9-02R-HP02D 9-02R-HP03 9-02R-HP04 9-02R-HP05 9-02R-HP06 9-02R-HP07 

Sample Date 10/01/97 06/22/99 06/23/99 06/23/99 6/22/99 06/23/99 06/23/99 06/23/99 06/23/99 

Depth Range (ft bgs) 8.00-10.00 11.00-12.00 11.00-12.00 11.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 I 0.00-12.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA NA NA NA 
Naphthalene NA NA NA NA NA NA NA NA NA 
Nitrobenzene NA NA NA NA NA NA NA NA NA 
N-Nitrosodiethylamine NA NA NA NA NA NA NA NA NA 
N-Nitrosodimethylamine NA NA NA NA NA NA NA NA NA 
N-Nitroso-di-n-butylamine NA NA NA NA NA NA NA NA NA 
N-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA NA 
N-Nitrosodiphenylamine (1) NA NA NA NA NA NA NA NA NA 
N-Nitrosomethylethylamine NA NA NA NA NA NA NA NA NA 
N-Nitrosomorpholine NA NA NA NA NA NA NA NA NA 

N-Nitrosopiperidine NA NA NA NA NA NA NA NA NA 

N-Nitrosopyrrolidine NA NA NA NA NA NA NA NA NA 

o-Cresol NA NA NA NA NA NA NA NA NA 

o-Toluidine NA NA NA NA NA NA NA NA NA 

p-Dimethylaminoazobenzene NA NA NA NA NA NA NA NA NA 

Pentachlorobenzene NA NA NA NA NA NA NA NA NA 

Pentachloronitrobenzene NA NA NA NA NA NA NA NA NA 

Pentachlorophenol NA NA NA NA NA NA NA NA NA 

Phenacetin NA NA NA NA NA NA NA NA NA 

Phenanthrene NA NA NA NA NA NA NA NA NA 

Phenol NA NA NA NA NA NA NA NA NA 

p-Phenylenediamine NA NA NA NA NA NA NA NA NA 

Pronamide NA NA NA NA NA NA NA NA NA 

Pyrene NA NA NA NA NA NA NA NA NA 

Pyridine NA NA NA NA NA NA NA NA NA 

Safrole NA NA NA NA NA NA NA NA NA 

sym-Trinitrobenzene NA NA NA NA NA NA NA NA NA 

TPH (ug/kg) NA NA NA NA NA NA NA NA NA 

Hydrocarbons as DRO 8100 u 2700 J 1400 J 4600 u 4600 u 4500 u 4400 u 4300 u 1300 J 

Hydrocarbons as GRO 950 130000 J 16000 77000 350 u 340 u 340 u 270 J 370 u 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP09A-02 9-02R-HPOJ 9-02R-HP02 9-02R-HP02D 9-02R-HP03 9-02R-HP04 9-02R-HP05 9-02R-HP06 9-02R-HP07 

Sample Date 10/01/97 06/22/99 06/23/99 06/23/99 6/22/99 06/23/99 06/23/99 06/23/99 06/23/99 

Depth Range (ft bgs) 8.00-10.00 11.00-12.00 11.00-12.00 11.00-12.00 10.00-12.00 I 0.00-12.00 10.00-12.00 10.00-12.00 10.00-12.00 

BTEX (ug/kg) 

Benzene 1.3U 6.9 u 7U 7U 6.9 u 6.8 u 6.8 u 6.7 u 7.4 u 
Toluene 1.3U 6.9 u 7U 7U 6.9 u 6.8 u 6.8 u 6.7 u 7.4 u 
Ethylbenzene 1.4 6.9 u 7U 7U 6.9 u 6.8 u 6.8 u 6.7 u 7.4 u 
Xylene (total) 23 14 u 7.3 J 14 u 14 u 14 u 14 u 13 u 15 u 
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APPENDIX H.11 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-02R-HP08 9-02R-HP09 9-02R-HP1 0-01 9-02R-HP11-01 9-02R-HP11-01D 9-02R-HP 12-0 I 
Sample Date 06/23/99 06/23/99 06/26/99 06/26/99 06/26/99 06126199 
Depth Range (ft bgs) 10.00-12.00 14.00-16.00 0.00-4.00 12.00-16.00 12.00-16.00 5.00-6.00 

Volatiles (ug/kg) 
1, 1,1 ,2-Tetrachloroethane 
1, 1, 1-Trichloroethane NA NA NA NA NA NA 
1, 1 ,2,2-Tetrachloroethane NA NA NA NA NA NA 
1,1 ,2-Trichloroethane NA NA NA NA NA NA 
1, 1-Dichloroethane NA NA NA NA NA NA 
I, 1-Dichloroethene NA NA NA NA NA NA 
1 ,2,3-Trichloropropane NA NA NA NA NA NA 
1 ,2-Dibromo-3-chloropropane NA NA NA NA NA NA 
1,2-Dibromoethane NA NA NA NA NA NA 
1,2-Dichloroethane NA NA NA NA NA NA 
1 ,2-Dichloroethene (Total) NA NA NA NA NA NA 
1 ,2-Dichloropropane NA NA NA NA NA NA 
2-Butanone NA NA NA NA NA NA 
2-Chloro-1 ,3-butadiene NA NA NA NA NA NA 
2-Hexanone NA NA NA NA NA NA 
3-Chloropropene NA NA NA NA NA NA 
4-Methy 1-2-pentanone NA NA NA NA NA NA 
Acetone NA NA NA NA NA NA 
Acetonitrile NA NA NA NA NA NA 
Acrolein NA NA NA NA NA NA 
Acrylonitrile NA NA NA NA NA NA 
Benzene NA NA NA NA NA NA 
Bromodichloromethane NA NA NA NA NA NA 
Bromoform NA NA NA NA NA NA 
Bromomethane NA NA NA NA NA NA 
Carbon disulfide NA NA NA NA NA NA 
Carbon tetrachloride NA NA NA NA NA NA 
Chlorobenzene NA NA NA NA NA NA 
Chloroethane NA NA NA NA NA NA 
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APPENDIX H. II (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-02R-HP08 9-02R-HP09 9-02R-HP I 0-0 I 9-02R-HP11-0l 9-02R-HPI1-01D 9-02R-HPI2-0 I 

Sample Date 06/23/99 06/23/99 06/26/99 06/26/99 06126199 06/26/99 

Depth Range (ft bgs) 10.00-12.00 14.00-16.00 0.00-4.00 12.00-16.00 12.00-16.00 5.00-6.00 

Volatiles (ug/kg) (cont.) NA NA NA NA NA NA 
Chloroform NA NA NA NA NA NA 
Chloromethane NA NA NA NA NA NA 
cis-1 ,3-Dichloropropene NA NA NA NA NA NA 
Dibromochloromethane NA NA NA NA NA NA 
Dibromomethane NA NA NA NA NA NA 
Dichlorodifluoromethane NA NA NA NA NA NA 
Ethylbenzene NA NA NA NA NA NA 
Ethylmethacrylate NA NA NA NA NA NA 
Iodomethane NA NA NA NA NA NA 
Isobutanol NA NA NA NA NA NA 
Methacrylonitrile NA NA NA NA NA NA 
Methylene chloride NA NA NA NA NA NA 
Pentachloroethane NA NA NA NA NA NA 
Propionitrile (Ethyl Cyanide) NA NA NA NA NA NA 
Styrene NA NA NA NA NA NA 
Tetrachloroethene NA NA NA NA NA NA 

Toluene NA NA NA NA NA NA 

trans-! ,3-Dichloropropene NA NA NA NA NA NA 

trans-! ,4-Diehl oro-2-butene NA NA NA NA NA NA 

Trichloroethene NA NA NA NA NA NA 

Trichlorofluoromethane NA NA NA NA NA NA 

Vinyl Acetate NA NA NA NA NA NA 

Vinyl chloride NA NA NA NA NA NA 

Xylene (ioial) NA NA NA NA NA NA 

Semivolatiles (ug/kg) NA NA NA NA NA NA 

I ,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA 

1 ,2,4-Trichlorobenzene NA NA NA NA NA NA 

1 ,2-Dichlorobenzene NA NA NA NA NA NA 

1 ,2-Diphenylhydrazine NA NA NA NA NA NA 
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APPENDIX H.II (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-02R-HP08 9-02R-HP09 9-02R-HP10-01 9-02R-HP11-01 9-02R-HP11-01D 9-02R-HP I 2-0 I 

Sample Date 06/23/99 06/23/99 06/26/99 06/26/99 06/26/99 06/26/99 

Depth Range (ft bgs) I 0.00-12.00 14.00-I6.00 0.00-4.00 12.00- I 6.00 I2.00- I 6.00 5.00-6.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA 

1 ,3 ,5-Trinitrobenzene NA NA NA NA NA NA 

1 ,3-Dichlorobenzene NA NA NA NA NA NA 

1 ,4-Dichlorobenzene NA NA NA NA NA NA 

I ,4-Dioxane NA NA NA NA NA NA 

1 ,4-Naphthoquinone NA NA NA NA NA NA 

1-N aphthyiamine NA NA NA NA NA NA 

2,2 '-Oxybis( I -Chloropropane) NA NA NA NA NA NA 

2,3 ,4,6-Tetrachlorophenol NA NA NA NA NA NA 

2,4,5-Trichlorophenol NA NA NA NA NA NA 

2,4,6-Trichlorophenol NA NA NA NA NA NA 

2,4-Dichloropheno I NA NA NA NA NA NA 

2,4-Dimethylphenol NA NA NA NA NA NA 

2,4-Dinitrophenol NA NA NA NA NA NA 

2,4-Dinitrotoluene NA NA NA NA NA NA 

2,6-Dichlorophenol NA NA NA NA NA NA 

2,6-Dinitrotoluene NA NA NA NA NA NA 

2-Acetylaminofluorene NA NA NA NA NA NA 

2-Ch loronaphthalene NA NA NA NA NA NA 

2-Chiorophenol NA NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA NA 

2-Naphthylamine NA NA NA NA NA NA 

2-Nitroaniline NA NA NA NA NA NA 

2-N itrophenol NA NA NA NA NA NA 

2-Picoline NA NA NA NA NA NA 

2-sec-butyl-4,6-dinitrophenol NA NA NA NA NA NA 

3,3 '-Dichlorobenzidine NA NA NA NA NA NA 

3,3 '-Dimeth ylbenzidine NA NA NA NA NA NA 

3-Methylcholanthrene NA NA NA NA NA NA 

3-Nitroaniline NA NA NA NA NA NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-02R-HP08 9-02R-HP09 9-02R-HP10-01 9-02R-HP11-0 I 9-02R-HP11-0ID 9-02R-HP12-0 I 

Sample Date 06123199 06/23/99 06/26/99 06/26/99 06/26/99 06/26/99 

Depth Range (ft bgs) 10.00-12.00 14.00-16.00 0.00-4.00 12.00-16.00 12.00-16.00 5.00-6.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA 

4,6-Dinitro-2-methylphenol NA NA NA NA NA NA 

4-Aminobiphenyl NA NA NA NA NA NA 

4-bromophenyl-phenylether NA NA NA NA NA NA 

4-Chloro-3-methylphenol NA NA NA NA NA NA 

4-Chloroaniline NA NA NA NA NA NA 

4-Chlorophenyl-phenylether NA NA NA NA NA NA 

4-Nitroaniline NA NA NA NA NA NA 

4-N itrophenol NA NA NA NA NA NA 

4-N itroquinoline-1-oxide NA NA NA NA NA NA 

5-Nitro-o-toluidine NA NA NA NA NA NA 

7, 12-Dimethybenz(a)anthracen NA NA NA NA NA NA 

7, 12-Dimethylbenz(a)anthracene NA NA NA NA NA NA 

a,a-Dimethylphenethy !amine NA NA NA NA NA NA 

Acenaphthene NA NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA NA 

Acetophenone NA NA NA NA NA NA 

Aniline NA NA NA NA NA NA 

Anthracene NA NA NA NA NA NA 

Aramite NA NA NA NA NA NA 

Benzidine NA NA NA NA NA NA 

Benzo( a)anthracene NA NA NA NA NA NA 

Benzo(a)pyrene NA NA NA NA NA NA 

Benzo(b )fluoranthene NA NA NA NA NA NA 

Benzo(g,h,i)peryiene NA NA NA NA NA NA 

Benzo(k)fluoranthene NA NA NA NA NA NA 

Benzoic acid NA NA NA NA NA NA 

Benzyl alcohol NA NA NA NA NA NA 

B is(2-chloroethoxy )methane NA NA NA NA NA NA 

Bis(2-chloroethyl)ether NA NA NA NA NA NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-02R-HP08 9-02R-HP09 9-02R-HPIO-OI 9-02R-HPII-OI 9-02R-HP11-0ID 9-02R-HP12-0 1 

Sample Date 06/23/99 06/23/99 06/26/99 06/26/99 06/26/99 06/26/99 

Depth Range (ft bgs) 10.00-12.00 14.00-16.00 0.00-4.00 12.00-16.00 12.00-16.00 5.00-6.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA 
Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA 
Buty lbenzy !phthalate NA NA NA NA NA NA 
Carbazole NA NA NA NA NA NA 
Chlorobenzilate NA NA NA NA NA NA 
Chrysene NA NA NA NA NA NA 
Diallate NA NA NA NA NA NA 
Dibenzo( a,h )anthracene NA NA NA NA NA NA 
Dibenzofuran NA NA NA NA NA NA 
Diethylphthalate NA NA NA NA NA NA 
Dimethylphthalate NA NA NA NA NA NA 
Di-n-butylphthalate NA NA NA NA NA NA 
Di-n-octylphthalate NA NA NA NA NA NA 
Diphenylamine NA NA NA NA NA NA 
Ethyl methanesulfonate NA NA NA NA NA NA 
Fluoranthene NA NA NA NA NA NA 
Fluorene NA NA NA NA NA NA 
Hexachlorobenzene NA NA NA NA NA NA 
Hexachlorobutadiene NA NA NA NA NA NA 
Hexachlorocyclopentadiene NA NA NA NA NA NA 
Hexachloroethane NA NA NA NA NA NA 
Hexachlorophene NA NA NA NA NA NA 
Hexachloropropene NA NA NA NA NA NA 
Indeno(l ,2,3-cd)pyrene NA NA NA NA NA NA 
Isophorone NA NA NA NA NA NA 
Isosafrole NA NA NA NA NA NA 
m,p-Cresol NA NA NA NA NA NA 
m-Dinitrobenzene NA NA NA NA NA NA 
Methapyrilene NA NA NA NA NA NA 
Methyl methanesulfonate NA NA NA NA NA NA 
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APPENDIX H.ll (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9-02R-HP08 9-02R-HP09 9-02R-HP 10-0 I 9-02R-HP11-0l 9-02R-HP11-0ID 9-02R-HP12-0 I 

Sample Date 06/23/99 06/23/99 06/26/99 06/26/99 06/26/99 06/26/99 

Depth Range (ft bgs) 10.00-12.00 14.00-16.00 0.00-4.00 12.00-16.00 12.00-16.00 5.00-6.00 

Semivolatiles (ug/kg) (cont.) NA NA NA NA NA NA 

Naphthalene NA NA NA NA NA NA 

Nitrobenzene NA NA NA NA NA NA 

N-Nitrosodiethylamine NA NA NA NA NA NA 

N-Nitrosodimethylamine NA NA NA NA NA NA 

N-Nitroso-di-n-butylamine NA NA NA NA NA NA 

N-Nitroso-di-n-propylamine NA NA NA NA NA NA 

N-Nitrosodiphenylamine (1) NA NA NA NA NA NA 

N-Nitrosomethylethylamine NA NA NA NA NA NA 

N-Nitrosomorpholine NA NA NA NA NA NA 

N-N itrosopiperidine NA NA NA NA NA NA 

N-Nitrosopyrrolidine NA NA NA NA NA NA 

a-Cresol NA NA NA NA NA NA 

o-Toluidine NA NA NA NA NA NA 

p-D imethy Iaminoazobenzene NA NA NA NA NA NA 

Pentachlorobenzene NA NA NA NA NA NA 

Pen tach Ioronitrobenzene NA NA NA NA NA NA 

Pentachloropheno I NA NA NA NA NA NA 

Phenacetin NA NA NA NA NA NA 

Phenanthrene NA NA NA NA NA NA 

Phenol NA NA NA NA NA NA 

p-Phenylenediamine NA NA NA NA NA NA 

Pronamide NA NA NA NA NA NA 

Pyrene NA NA NA NA NA NA 

Pyridine NA NA NA NA NA NA 

Safrole NA NA NA NA NA NA 

sym-Trinitrobenzene NA NA NA NA NA NA 

TPH (ug/kg) NA NA NA NA NA NA 

Hydrocarbons as DRO 6500 1400 J 4600 u 3900 u 4300 u 4800 u 
Hydrocarbons as GRO 400 u 340 u 350 u 300 u 330 u 370 u 
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Sample ID 

Sample Date 

Depth Range (ft bgs) 

BTEX (ug/kg) 
Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 

09A-sb J\pp 

APPENDIX H. II (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9-02R-HP08 

06/23/99 

10.00-12.00 

8.3 u 
8.3 u 
8.3 u 
16 u 

9-02R-HP09 

06/23/99 

14.00-16.00 

6.8 u 
6.8 u 
6.8 u 
14 u 

9-02R-HP10-01 

06/26/99 

0.00-4.00 

7.2 u 
7.2 u 
7.2 u 
14 u 

9-02R-HP11-01 

06/26199 
12.00-16.00 

6.1 u 
6.1 u 
6.1 u 
12 u 

9-02R-HP11-01D 

06/26/99 

12.00-16.00 

7.2 u 
7.2 u 
7.2 u 
14 u 

9-02R-HP12-0 1 

06/26/99 

5.00-6.00 

7.1 u 
7.1 u 
7.1 u 
14 u 

~· 28 of28 



APPENDIX H.12 
AREA A, SUBSURFACE SOIL- INORGANICS 



\ 
! 

Sample ID 

Sample Date 
Depth Range (ft bgs) 

RCRA METALS (mg/kg) 
Lead, Total 

Mercury, Total 
Silver, Total 

Arsenic, Total 
Barium, Total 

Cadmium, Total 
Chromium, Total 
Selenium, Total 
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APPENDIX H.I2 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL-INORGANICS 

SWMU 09 (TANKS 212-213) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW01-08 9MW01-15 9MW02-04 9MW02-06 9MW02-IO 9TP07-04 9TP08-04 9TP09-04 
04110/96 04/10/96 04/12/96 04/12/96 04112/96 04/08/96 04/08/96 04/08/96 

16.00-18.00 30.00-32.00 8.00-10.00 12.00-14.00 20.00-22.00 9.00 9.00 9.00 

I J 0.69 J 1.7 J 1.7 J 0.88 J 6 J 5.9 J 0.83 J 
0.05 u 0.06 u 0.06 UJ 0.05 UJ 0.07 UJ 0.05 u 0.06 u 0.04 u 
0.54 u 0.67 0.51 u 0.42 u 0.42 u 0.38 u 0.37 u 0.48 
0.23 J 0.12 UJ 0.14 UJ 0.71 UJ 0.19 J 0.15 J 5 J 0.1 UJ 
36.7 9 11.6 40 77.2 119 45.7 46.9 
0.39 u 0.29 u 0.37 UJ 0.31 UJ 0.31 UJ 0.28 u 0.27 u 0.29 u 

5.3 J 3.2 J 2.8 R 2.8 R 6.9 R 50.8 J 5 J 2.7 J 
0.19 UJ 0.14 UJ 0.32 UJ 0.33 UJ 0.33 UJ 0.16 UJ 0.13 u 0.16 UJ 

9TPI0-04 9TPI8-05 

04/08/96 04114/96 

8.00 10.00 

19.3 J 4.1 J 

0.05 u 0.06 UJ 

0.4 u 0.41 u 
0.47 J 0.5 J 

103 62.7 
0.29 u 0.3 UJ 

7.2 J 5.2 R 
0.15 UJ 0.29 UJ 
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Sample ID 9MW02R-05 

Sample Date 09/21/97 

Depth Range (ft bgs) 8.00-10.00 

RCRA METALS ( mg/kg) 

Lead, Total 3.1 
Mercury, Total 0.03 u 
Silver, Total 0.08 J 
Arsenic, Total 0.78 u 
Barium, Total 13.5 J 
Cadmium, Total 0.04 u 
Chromium, Total 4 

Selenium, Total 0.39 J 

09A-sb APP 

APPENDIX H.J2 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SUBSURFACE SOIL- INORGANICS 

SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW02R-06 9MW02S-05 9MW02N-05 9TP07A-OI 9TP07A-02 9TP07B-Ol 9TP07B-02 

09/21/97 09/21/97 09/21197 I 0/01/97 I 0/01/97 10/01/97 I 0/01/97 

10.00-12.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 

Ll 1.6 1.8 0.79 3.7 0.18 u 0.15 u 
0.03 u 0.1 0.02 u 0.03 u 0.02 u 0.03 u 0.02 u 
0.06 u 0.08 u 0.07 J 0.4 J 0.3 J 0.28 J 0.3 J 
0.72 u 1.2 J 2.4 J 0.28 UJ 0.29 J 0.31 UJ 0.24 UJ 
16.7 J 14.7 J 9.7 J 156 J 51.4 J 32.2 J 42.8 J 
0.18 u 0.05 u 0.23 u 1.3 1.6 1.3 0.99 

7 8.2 28.9 11.3 J 2.4 J 6.3 J 4.1 J 
0.2 u 1.8 0.26 u 1.6 J 0.67 J 0.84 J 1 J 

9TP09A-01 9TP09A-02 

10/01/97 I 0/01/97 

8.00-10.00 8.00-10.00 

0.35 1.2 

0.02 u 0.03 u 
0.25 J 0.22 J 
0.44 J 0.28 J 
131 J 240 J 
1.5 1.6 

8.3 J 11.3 J 
0.49 J 1 J 
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APPENDIX H.13 
AREA A, GROUNDWATER- ORGANICS 



Sample ID 
Sample Date 

Volatiles (ug/L) 
1,1, 1,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2-Trichloroethane 
1, 1-Dichloroethane 
1,1-Dichloroethene 
1 ,2,3~ Trichloropropane 
1 ,2-Dibromo-3-chloropropane 
1 ,2-Dibromoethane 
I ,2-Dichloroethane 
1,2-Dichloroethene (Total) 
I ,2-Dichloropropane 
2=Butanone 
2-Chloro-1 ,3-butadiene 
2-Hexanone 
3 -Chloropropene 
4-Methyl-2-pentanone 
Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromofonn 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 

09A-gw-o.xls 

APPENDIX H. 13 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 212-213) 

13GW01 
03/24/96 

1000 u 
500 u 
500 u 
500 u 
500 u 
500 u 

1000 u 
2000 u 
2000 u 

500 u 
500 u 
500 u 

1000 u 
10000 u 
1000 UJ 
2000 u 
IOOO u 
1000 R 

10000 UJ 
50000 u 
10000 UJ 

500 u 
500 u 
500 u 

1000 u 
500 u 
500 u 
500 u 

1000 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

I3GW02 
03/24/96 

10 u 
5U 
5U 
5U 
5U 
5U 

10 u 
20 u 
20 u 
5U 
5U 
5U 

1 f\ T T 
IV U 

IOO u 
10 u 
20 u 
10 u 
IO u 

100 u 
500 u 
100 u 
130 

5U 
5U 

10 u 
5U 
5U 
5U 

10 u 

13GW03 
03/24/96 

10 u 
5 u 
5U 
5 u 
5U 
5 u 

10 u 
20 u 
20 u 

5 u 
5 u 
5U 

10 u 
100 u 

10 u 
20 u 
10 u 
10 u 

100 u 
500 u 
IOO u 

5 u 
5U 
5 u 

10 u 
5U 
5 u 
5 u 

10 u 

9MW01 
4/15/96 

IOU 
5U 
5U 
5U 
5U 
5U 

10 u 
20 u 
20 u 
5U 
5U 
5U 

1 1\ T T 
JVU 

100 u 
10 u 
20 u 
10 u 
10 u 

100 u 
500 u 
100 u 

5U 
5U 
~ T T .) u 

10 u 
5U 
5U 
5U 

10 u 

9MW02 
04/16/96 

10 u 
5U 
5U 
5U 
5U 
5U 

10 u 
20 u 
20 u 
5U 
5 u 
5 u 

10 u 
100 u 

10 u 
20 u 
10 u 
IO u 

100 u 
500 u 
100 u 

1600 J 
5U 
5U 

10 u 
5U 
5U 
5U 

10 u 

9GW02R 
09/30/97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

9GW02S 
09/30/97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
JJ-\ 

NA 
NA 
NA 
NA 
NA 

9GW02N 
09/30/97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
!~A 

NA 
NA 
NA 
NA 
NA 

9-02R-GW03 
06/27/99 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
l~A 

NA 
NA 
NA 
NA 
NA 

9-A02-HP02 
06/27/99 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
l~A 

NA 
NA 
NA 
NA 
NA 
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Sample ID 
Sample Date 

Volatiles (ug!L) (cont.) 

Chloroform 

Chloromethane 

cis-1 ,3-Dichloropropene 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 
Ethylbenzene 

Ethylmethacrylate 

Iodomethane 

Isobutanol 

Methacrylonitrile 

Methylene chloride 

Pentachloroethane 

Propionitrile (Ethyl Cyanide) 

Styrene 

Tetrachloroethene 

Toluene 

trans-1 ,3-Dichloropropene 

trans-1 ,4-Dich1oro-2-butene 

Trichloroethene 

Trichlorofluoromethane 

Vinyl Acetate 

Vinyl chloride 

Xylene (total) 

Semivolatiles (ug/L) 
1 ,2,4,5-Tetrach1orobenzene 

1 ,2,4-Trichlorobenzene 

1 ,2-Dichlorobenzene 

I ,2-Diphenylhydrazine 

APPENDIX H. I 3 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 21 2-213) 

13GW01 

03/24/96 

500 u 
1000 u 
500 u 
500 u 

1000 u 
2000 UJ 

500 u 
2000 u 
1000 u 

200000 u 
2000 UJ 

500 u 
2000 u 
5000 R 

500 u 
500 u 
500 u 
500 u 

2000 u 
500 u 

1000 u 
1000 u 
1000 u 
500 u 

11 u 
11 u 
11 u 
11 u 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

13GW02 

03/24/96 

5U 
10 UJ 
5U 
5U 

10 u 
20 UJ 

160 

20 u 
10 u 

2000 R 

20 u 
5U 

20 u 
50 R 
5U 
5U 
5U 
5U 

20 u 
5U 

10 u 
10 u 
10 u 
28 

11 u 
II U 
II U 
II U 

13GW03 

03/24/96 

5U 
10 UJ 

5U 
5U 

10 u 
20 UJ 
5U 

20 u 
10 u 

2000 R 
20 u 
5U 

20 u 
50 R 
5 u 
5U 
5U 
5U 

20 u 
5U 

10 u 
10 u 
10 u 
5U 

10 u 
10 u 
10 u 
10 u 

9MW01 

4/15/96 

5 u 
10 u 
5 u 
5U 

10 u 
20 UJ 

5 u 
20 u 
10 u 

2000 R 
20 u 
5U 

20 u 
50 R 

5 u 
5 u 
5U 
5U 

20 u 
5U 

10 u 
10 UJ 
10 u 
5 u 

10 u 
10 u 
10 u 
10 u 

9MW02 9GW02R 

04116/96 09/30/97 

5 U NA 

10 U NA 

5 U NA 

5 U NA 
10 U NA 

20 UJ NA 

27 NA 

20 U NA 

10 U NA 
2000 R NA 

20 U NA 
7 NA 

20 U NA 

50 R NA 

5 U NA 

5 U NA 
180 1 NA 

5 U NA 

20 U NA 

5 U NA 
10 U NA 

10 UJ NA 
10 U NA 

82 NA 

10 U NA 

10 U NA 

10 U NA 

10 U NA 

9GW02S 

09/30/97 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

9GW02N 

09/30/97 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9-02R-GW03 9-A02-HP02 

06/27/99 06/27/99 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
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Sample ID 
Sample Date 

Semivolatiles (ug/L) (cont.) 
1 ,3-Dichlorobenzene 
1 ,4-Dichlorobenzene 
1 ,4-Dioxane 
l ,4-Naphthoquinone 
1-Naphthylamine 
2,2'-0xybis( 1-Chloropropane) 
2,3,4,6-Tetrachlorophenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dichlorophenol 
2,6-Dinitrotoluene 
2-Acety1aminofluorene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Naphthylamine 
2-Nitroaniline 
2-Nitrophenol 
2-Picoline 
2-sec-butyl-4,6-dinitrophenol 
3,3'-Dichlorobenzidine 
3,3 '-Dimethy !benzidine 
3-Methylcholanthrene 
3-Nitroaniline 
4,6-Dinitro-2-methylphenol 

09A-gw-o.xls 

APPENDIX H.13 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 212-213) 

13GW01 
03/24/96 

11 u 
11 u 
21 u 
53 u 
21 u 
11 u 
11 u 
53 u 
11 u 
11 u 
llU 
53 UJ 
11 u 
11 u 
11 u 
21 u 
11 u 
11 u 
11 u 
26 u 
53 u 
11 u 
11 u 
21 u 
21 u 
53 u 
11 u 
53 u 
53 UJ 

NAVAL ST A TJON ROOSEVELT ROADS, PUERTO RICO 

13GW02 
03/24/96 

11 u 
11 u 
22 u 
56 u 
22 u 
11 u 
11 u 
56 UJ 
11 u 
11 u 
llU 
56 UJ 
11 u 
11 u 
11 u 
22 u 
11 u 
11 u 
23 J 
28 u 
56 u 
11 u 
11 u 
22 u 
22 u 
56 u 
11 u 
56 u 
56 UJ 

13GW03 
03/24/96 

10 u 
10 u 
20 u 
50 u 
20 u 
10 u 
10 u 
50 UJ 
10 u 
10 u 
10 u 
50 UJ 
10 u 
10 u 
10 u 
20 u 
10 u 
10 u 
10 UJ 
25 u 
50 u 
10 u 
10 u 
20 u 
20 u 
50 u 
10 u 
50 u 
50 UJ 

9MW01 
4/15/96 

10 u 
10 u 
20 u 
50 UJ 
20 u 
10 u 
10 u 
50 u 
10 u 
10 u 
10 u 
50 u 
10 u 
IOU 
10 u 
20 u 
10 u 
10 u 
IOU 
25 u 
50 u 
10 u 
10 u 
20 u 
20 u 
50 R 
10 u 
50 u 
50 u 

9MW02 9GW02R 
04/16/96 09/30/97 

10 U NA 
10 U NA 
20 UJ NA 
50 UJ NA 
20 U NA 
10 U NA 
10 U NA 
50 U NA 
10 U NA 
10 U NA 
10 U NA 
50 UJ NA 
10 U NA 
10 U NA 
10 U NA 
20 U NA 
20 U NA 
10 U NA 
10 U NA 
25 U NA 
50 U NA 
10 U NA 
10 U NA 

20 U NA 
50 R NA 
10 U NA 

.50 U NA 
50 UJ NA 

9GW02S 
09/30/97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

9GW02N 
09/30/97 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9-02R-GW03 9-A02-HP02 
06/27/99 06/27/99 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
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APPENDIX H.l3 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID I3GW01 13GW02 13GW03 9MW01 9MW02 9GW02R 9GW02S 9GW02N 9-02R-GW03 9-A02-HP02 
Sample Date 03/24/96 03/24/96 03/24/96 4/15/96 04/16/96 09/30/97 09/30/97 09/30/97 06/27/99 06/27/99 

Semivolatiles (ug/L) (cont.) 

4-Aminobiphenyl 2I u 22 u 20 u 20 u 20 u NA NA NA NA NA 
4-bromophenyl-phenylether 11 u 11 u IO u IOU 10 u NA NA NA NA NA 
4-Chloro-3-methylphenol 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 
4-Chloroaniline 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 
4-Chlorophenyl phenyl ether 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 
4-Nitroaniline 53 UJ 56 u 50 u 50 u 50 u NA NA NA NA NA 
4-Nitrophenol 53 u 56 u 50 u 50 u 50 u NA NA NA NA NA 
4-Nitroquinoline-1-oxide 53 u 56 u 50 u 50 R 50 R NA NA NA NA NA 
5-Nitro-o-toluidine 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 
7,12-Dimethy !benz( a)anthracene 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 
Acenaphthene 11 u llU IO u 10 u IO u NA NA NA NA NA 
Acenaphthylene 11 u 11 u 10 u IO u 10 u NA NA NA NA NA 
Acetophenone 1I u 11 u 10 u 1 J IO u NA NA NA NA NA 
alpha, alpha-Dimethylphenethylamine 53 u 56 u 50 u 50 UJ 50 UJ NA NA NA NA NA 
Aniline 53 UJ 56 u 50 u 50 u 50 UJ NA NA NA NA NA 
Anthracene II U 11 u 10 u 10 u IO u NA NA NA NA NA 
Aramite 2I u 22 u 20 u 20 u 20 u NA NA NA NA NA 

Benzidine I IOU 110 UJ 100 UJ 100 UJ 100 UJ NA NA NA NA NA 
Benzo(a)anthracene I1 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Benzo(a)pyrene 1 I U 11 u 10 u 10 u IO u NA NA NA NA NA 
Benzo(b )fluoranthene 1I u I 1 U 10 u 10 u 10 u NA NA NA NA NA 

Benzo(g,h,i)pery lene II U I 1 U 10 u 10 u 10 u NA NA NA NA NA 

Benzo(k)fluoranthene II U 11 u 10 u 10 u 10 u NA NA NA NA NA 

Benzoic acid 53 u 56 u 50 u I9 J 50 u NA NA NA NA NA 

Benzyl alcohol 11 UJ I1 u 10 u 10 u 3 J NA NA NA NA NA 

Bis(2-chloroethoxy)methane 11 u II u 10 u IO u 10 u NA NA NA NA NA 

Bis(2-chloroethyl)ether II U 11 u 10 u 10 u IO u NA NA NA NA NA 

Bis(2-ethy lhexy !)phthalate 5 J 5 J 4 J 10 u 3 J NA NA NA NA NA 

Butylbenzy !phthalate 11 u II U 10 u IO u IO u NA NA NA NA NA 
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APPENDIX H. 13 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW01 13GW02 13GW03 9MWOI 9MW02 9GW02R 9GW02S 9GW02N 9-02R-GW03 9-A02-HP02 

Sample Date 03/24/96 03/24/96 03/24/96 4115/96 04/16/96 09/30/97 09/30/97 09/30/97 06/27/99 06/27/99 

Semivolatiles (ug/L) (cont.) 

Carbazole 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Chlorobenzilate II U 11 u 10 u 10 u 10 u NA NA NA NA NA 

Chrysene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Diallate 11 u 11 u 10 u 10 u 10 UJ NA NA NA NA NA 

Dibenzo( a,h )anthracene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Dibenzofuran 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Diethylphthalate 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Dimethylphthalate 11 u 11 u 10 u 2 J 10 u NA NA NA NA NA 

Di-n-butylphthalate 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Di-n-octylphthalate 11 u 11 u 10 u 10 u IOU NA NA NA NA NA 

Diphenylamine 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Ethyl methanesulfonate 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Fluoranthene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Fluorene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Hexachlorobenzene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Hexachlorobutadiene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Hexachlorocyclopentadiene 11 u 1 I U 10 u 10 UJ 10 u NA NA NA NA NA 

Hexachloroethane 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Hexachlorophene 110 u 110 u 100 u 100 u 100 UJ NA NA NA NA NA 

Hexachloropropene 53 u 56 u 50 u 50 u 50 u NA NA NA NA NA 

Indeno(l ,2,3-cd)pyrene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Isophorone 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Isosafrole 11 u 11 u 10 u IOU 10 u NA NA NA NA NA 

m,p-Cresol 11 u i i u 10 u 10 u 10 u NA NA NA NA NA 

m-Dinitrobenzene 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 

Methapyrilene 27 u 28 u 25 u 25 u 25 u NA NA NA NA NA 

Methyl methanesulfonate 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Naphthalene 11 u 26 10 u 10 u 10 u NA NA NA NA NA 

Nitrobenzene 11 u 11 u 10 u IOU 10 u NA NA NA NA NA 
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APPENDIX H.l3 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 212-213) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW01 13GW02 l3GW03 9MW01 9MW02 9GW02R 9GW02S 9GW02N 9-02R-GW03 9-A02-HP02 

Sample Date 03/24/96 03/24/96 03/24/96 4115/96 04/16/96 09/30/97 09/30/97 09/30/97 06/27/99 06/27/99 

Semivolatiles (ug/L) (cont.) 
N-Nitrosodiethylamine 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 
N-Nitrosodimethylamine II UJ 11 UJ 10 UJ 10 u 10 u NA NA NA NA NA 
N-Nitroso-di-n-butylamine 11 u II U 10 u 10 u 10 u NA NA NA NA NA 
N-Nitroso-di -n-propy I amine II U II U 10 u 10 u 10 u NA NA NA NA NA 
N-Nitrosodiphenylamine (1) 11 u II U 10 u 10 u 10 u NA NA NA NA NA 
N-Nitrosomethylethylamine II U II U 10 u 10 u 10 u NA NA NA NA NA 
N-Nitrosomorpholine 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 
N-Nitrosopiperidine II U 11 u 10 u 10 u 10 u NA NA NA NA NA 
N-Nitrosopyrrolidine 53 u 56 u 50 u 50 u 50 u NA NA NA NA NA 
o-Cresol 1 I U 11 u 10 u 10 u 10 u NA NA NA NA NA 
o-Toluidine II U 11 u 10 u 10 u 10 UJ NA NA NA NA NA 

p-Dimethylaminoazobenzene 21 u 22 u 20 u 20 u 20 u NA NA NA NA NA 

Pentachlorobenzene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Pentachloronitrobenzene 11 u 11 u 10 u 10 R 10 u NA NA NA NA NA 

Pentachlorophenol 53 u 56 u 50 u 50 u 50 u NA NA NA NA NA 

Phenacetin 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Phenanthrene 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

Phenol 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

p-Phenylenediamine 21 u 22 u 20 u 20 UJ 20 R NA NA NA NA NA 

Pronamide 11 u II U 10 u IOU 10 u NA NA NA NA NA 

Pyrene II U 11 u IOU 10 u 10 UJ NA NA NA NA NA 

Pyridine 21 UJ 22 u 20 u 20 u 20 u NA NA NA NA NA 

Safrole 11 u 11 u 10 u 10 u 10 u NA NA NA NA NA 

sym-Trinitrobenzene 110 u 110 u 100 u 100 u 100 u NA NA NA NA NA 
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APPENDIX H.13 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW01 13GW02 13GW03 9MWOI 9MW02 9GW02R 9GW02S 9GW02N 9-02R-GW03 9-A02-HP02 

Sample Date 03/24/96 03/24/96 03/24/96 4/15/96 04/16/96 09/30/97 09/30/97 09/30/97 06/27/99 06/27/99 

PCBS (ug!L) 
Aroclor-1260 1U 1U 1U IU 0.99 u NA NA NA NA NA 

Aroclor-1254 IU 1U 1 u 1U 0.99 u NA NA NA NA NA 

Aroclor-1221 0.52 u 0.52 u 0.52 u 0.5 u 0.5 u NA NA NA NA NA 

Aroclor-1232 0.52 u 0.52 u 0.52 u 0.5 u 0.5 u NA NA NA NA NA 

Aroclor-1248 0.52 u 0.52 u 0.52 u 0.5 u 0.5 u NA NA NA NA NA 

Aroclor-1 016 0.52 u 0.52 u 0.52 u 0.5 u 0.5 u NA NA NA NA NA 

Aroclor-1242 0.52 u 0.52 u 0.52 u 0.5 u 0.5 u NA NA NA NA NA 

BTEX (ug/L) 
Benzene NA NA NA NA NA 4900 1.7 IU 230 8.7 

Toluene NA NA NA NA NA 4100 3 1U 240 5 u 
Ethylbenzene NA NA NA NA NA 220 0.52 J 1U 6.9 110 

Xylene (total) NA NA NA NA NA 840 2.4 1U 8.7 J 25 

TPH (ug!L) 
Diesel Range Organics 140 UJ 2300 J 120 UJ NA 130 u 1700 130 u 140 u NA NA 

Gasoline Range Organics 750 u 9000 100 J 30 u 770 15000 50 u 50 u NA NA 
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APPENDIX H.14 
AREA A, GROUNDWATER- TOTAL INORGANICS 



APPENDIX H.l4 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- TOTAL INORGANJCS 
SWMU 09 (TANKS 212-213) 

09A-gw-i.xlsapp 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 

Sample Date 

RCRA Metals (ug/L) 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

9MW01 

4/15/96 

6U 
264 
12.9 
2.6 u 
1.7 R 
0.1 UJ 
28 R 
4U 

9MW02 

4/16/96 

6U 
353 

29 
11.2 J 
5.5 R 

0.33 J 
28 R 
4U 

9GW02R 

09/30/97 

2.5 u 
207 
4.3 J 
7.3 J 
4.5 
0.1 u 
8.8 
2.6 J 

9GW02S 
09/30/97 

29.2 J 
571 J 

8.9 J 
193 

10.4J 
0.1 u 
II U 
3 u 

9GW02N 

09/30/97 

14.1 
325 
3.5 J 

39.4 
1.9 J 
0.1 u 
II U 

1.5 J 
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APPENDJ[X H.15 
AREA A, GROUNDWATER- DISSOLVED INORGANICS 



APPENDIX H.15 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- DISSOLVED INORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MWOI 9MW02 9GW02R 9GW02S 9GW02N 
Sample Date 4/15/96 4/16/96 09/30/97 09/30/97 09/30/97 

RCRA Metals (ug!L) 
Arsenic, Soluble 6U 6U 2.5 u 12.8 J 2.5 u 
Barium, Soluble 241 277 170J 304 J 158 J 
Cadmium, Soluble 6.3 30.4 5.5 14 J 2.9 J 
Chromium, Soluble 2.6 u 2.6 u 3.2 J 3.5 u 0.7 u 
Lead, Soluble 1.2 UJ 2.9 R 1.9 J 7.5 u 7.5 u 
Mercury, Soluble 0.1 UJ 0.31 J 0.1 u 0.1 u 0.1 u 
Selenium, Soluble 28 R 28 R 8.5 llU 2.9 J 
Silver, Soluble 4U 4U 2.5 J 3 u 0.8 J 
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APPENDlX H.16 
AREA A, GROUNDWATER- WATER QUALITY 



APPENDIX H.16 

SUMMARY OF AREA A ANALYTICAL RESULTS, GROUNDWATER- WATER QUALITY 
SWMU 09 (TANKS 212-213) 

09A-gw-wq.xlsAPP 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

Water Quality 
Alkalinity (as CaC03) (mg!L) 
Aluminum (mg!L) 
Chloride (mg/L) 
Color (PCU) 
Copper (mg!L) 
Fluoride (mg!L) 
Iron (mg/L) 
Manganese (mg/L) 
Odor (TON) 
Salinity (ppt) 
Silver (mg/L) 
Sulfate (mg!L) 
Total Dissolved Solids (mg!L) 
Zinc (mg/L) 

9-MW02R 
06/29/99 

295 
0.59 J 
500 
100 

0.014 B 
1.5 

8.18 
1.33 

16 
2.0 u 

0.0006 u 
5U 

2,000 
0.0082 B 

13GW02 
06/28/99 

2,070 
9.22 J 

3,000 
100 

0.0311 
0.2 u 

37.4 
26.3 

2 
4.1 

0.00064 B 
120 

6,600 
0.126 
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APPENDIX H.17 
AREA A, SURFACE WATER- ORGANICS 



09A-sw-o.xlsAPP 

APPENDIX H.17 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

Volatiles (ug!L) 
1,1, 1-Trichloroethane 
I, 1 ,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dich1oroethene 
1 ,2, 4-Trichlorobenzene 
1 ,2-Dichloropropane 
1 ,3-Dichlorobenzene 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-1, 2-Dichloroethene 
cis-1 ,3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
trans-1 ,2-Dichloroethene 
trans-1 ,3 -Dich1oropropene 
Trichloroethene 
Vinyl chloride 
Xylene (total) 
Semivolatiles (ug!L) 
1 ,2-Dichlorobenzene 
1,2-Dichloroethane 
1, 4-Dichlorobenzene 
2,2'-0xybis(l-Chloropropane) 
2, 4,5-Trichlorophenol 
2, 4, 6-Trichlorophenol 
2,4-Dichlorophenol 
2, 4-Dimethylphenol 
2,4-Dinitrophenol 

9SW02 
6/29/99 

5U 
5U 
5U 
5U 
5U 

IOU 
5U 

IOU 
25 u 
25 u 
25 u 
50 u 
5U 
5U 
5U 

10 u 
5U 
5U 
5U 

10 u 
5U 

IOU 
5U 
5U 
5U 
5U 
5U 
5U 
5U 
5U 
5U 
5U 
5U 

IOU 
IOU 

IOU 
5U 

10 u 
IOU 
10 u 
10 u 
lOU 
IOU 
50 u 
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APPENDIX H.l7 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

Semivolatiles (ug!L) (cont.) 
2,4-Dinitrotoluene 
2, 6-Dinitrotoluene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-N itroaniline 
2-Nitrophenol 
3,3 '-Dichlorobenzidine 
3-N i troaniline 
4,6-Dinitro-2-methylphenol 
4-Chloro-3-methylphenol 
4-Chl oroaniline 
4-Chlorophenyl phenyl ether 
4-Nitroaniline 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-ethylhexyl)phthalate 
Bromodiphenyl ether, p
Butylbenzylphthalate 
Chrysene 
Dibenzo( a,h )anthracene 
Dibenzofuran 
Diethylphthalate 
Dimethylphthalate 
Di -n-butylphthalate 
Di -n-octylphthalate 
Diphenylamine 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 

9SW02 
6/29/99 

10 u 
10 u 
10 u 
10 u 
10 u 
50 u 
10 u 
20 u 
50 u 
50 u 
10 u 
20 u 
lOU 
50 u 
50 u 
10 u 
10 u 
10 u 
80 u 
10 u 
10 u 
lOU 
lOU 
10 u 
50 u 
10 u 
10 u 
lOU 
10 u 
lOU 
10 u 
lOU 
10 u 
lOU 
lOU 
lOU 
lOU 
lOU 
lOU 
IOU 
10 u 
10 u 
lOU 
10 u 
10 u 
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APPENDIX H.17 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

Semivolatiles (ug!L) (cont.) 
Indeno( 1, 2,3 -cd)pyrene 
Isophorone 
m-Cresol 
Naphthalene 
Nitrobenzene 
N -N itrosodimethylamine 
N-Nitroso-di-n-propylamine 
o-Cresol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

9SW02 
6/29/99 

10 u 
10 u 
lOU 
10 u 
10 u 
10 u 
lOU 
lOU 
50 u 
10 u 
10 u 
10 u 

Page3 of3 



APPENDIX H.18 
AREA A, SURFACE WATER-TOTAL INORGANICS 



APPENDIX H.18 

SUMMARY OF AREA A ANALYTICAL RESULTS, SURFACE WATER- TOTAL INORGANICS 
SWMU 09 {TANKS 212-213) 

09A-sw-i.xlsAPP 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

Total Metals (ug!L) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Sulfide 
Thallium 
Tin 
Vanadium 
Zinc 

9SW02 
06/29/99 

2.7 u 
38.3 J 
50.5 

0.1 u 
0.7 J 
2.7 u 

0.96 J 
25.6 u 

10 u 
4.5 UJ 
0.1 u 
2.7 u 

22.3 J 
0.6 u 
100 u 
900 R 
2.7 J 

88.5 
6.3 J 
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AREA A, SEDIMENT- ORGANICS 
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APPENDIX H.19 

SUMMARY OF AREA A ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD02 
Sample Date 6/29/99 
Depth Range (ft bgs) 0.00-0.50 

Volatiles (ug!kg) 
1,1, 1-Trichloroethane 15 u 
I, 1 ,2 ,2-Tetrachloroethane 15 u 
I, 1,2-Trichloroethane 15 u 
1, 1-Dichloroethane 15 u 
l, 1-Dichloroethene 15 u 
1 ,2-Dichloroethane 15 u 
l ,2-Dichloropropane 15 u 
2-Butanone 74 u 
2-Hexanone 74 u 
4-Methyl-2-pentanone 74 u 
Acetone 130 J 
Benzene 15 u 
Bromodichloromethane 15 u 
Bromoform 15 u 
Bromo methane 29 u 
Carbon disulfide 15 u 
Carbon tetrachloride 15 u 
Chlorobenzene 15 u 
Chloroethane 29 u 
Chloroform 15 u 
Chloromethane 29 u 
cis-1, 2-Dichloroethene 15 u 
cis-1, 3-Dichloropropene 15 u 
Dibromochloromethane 15 u 
Ethylbenzene 15 u 
Methylene chloride 15 u 
Styrene 15 u 
Tetrachloroethene 15 u 
Toluene 15 u 
trans-1,2-Dichloroethene 15 u 
trans-1, 3-Dichloropropene 15 u 
Trichloroethene 15 u 
Vinyl chloride 29 u 
Xylene (total) 29 u 
Semivolatiles (ug!kg) 
Phenol 970 u 
Bis(2-chloroethyl)ether 970 u 
2-Chlorophenol 970U 
1, 4-Dichlorobenzene 970 u 
Benzyl alcohol 970 u 
1 ,2-Dichlorobenzene 970 u 
o-Cresol 970 u 
2,2 '-Oxybis(l-Chloropropane) 970 u 
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APPENDIX H.19 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD02 
Sample Date 6/29/99 
Depth Range (ft bgs) 0.00-0.50 

Semivolatiles (uglkg) (cont.) 
m-Cresol 970 u 
Hexachloroethane 970 u 
Nitrobenzene 970U 
Isophorone 970 u 
2-Nitrophenol 970 u 
2, 4-Dimethylphenol 970U 
Benzoic acid 5000 u 
Bis(2-chloroetho:x.)')methane 970 u 
2, 4-Dichlorophenol 970 u 
l ,2, 4-Trichlorobenzene 970 u 
Naphthalene 970 u 
4-Chloroaniline 1900 u 
Hexachlorobutadiene 970 u 
4-Chloro-3-methylphenol 970 u 
2-Methylnaphthalene 970 u 
Hexachlorocyclopentadiene 970 u 
2, 4,6-Trichlorophenol 970 u 
2,4,5-Trichlorophenol 970 u 
2-Chloronaphthalene 970 u 
2-Nitroaniline 5000 u 
Dimethyl phthalate 970 u 
Acenaphthylene 970 u 
2,6-Dinitrotoluene 970 u 
3-Nitroaniline 5000 u 
Acenaphthene 970 u 
2,4-Dinitrophenol 5000 u 
4-Nitrophenol 5000 u 
Dibenzofuran 970 u 
2, 4-Dinitrotoluene 970U 
Diethylphthalate 970 u 
4-Chlorophenyl phenyl ether 970 u 
Fluorene 970 u 
4-Nitroaniline 5000 u 
4,6-Dinitro-2-methylphenol 5000 u 
Hexachlorobenzene 970 u 
Pentachlorophenol 5000 u 
Phenanthrene 970 u 
Anthracene 970 u 
Di-n-butylphthalate 970U 
Fluoranthene 970 u 
Pyrene 970 u 
Bromodiphenyl ether, p- 970 u 
Butylbenzylphthalate 970 u 
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APPENDIX H.19 (continued) 

SUMMARY OF AREA A ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 
Depth Range (ft bgs) 

Semivolatiles (uglkg) (cont.) 
3, 3'-Dichlorobenzidine 
Benzidine 
Benzo( a)anthracene 
Chrysene 
Bis(2 -ethy lhex')" 1 )phthalate 
Di-n-octylphthalate 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo( a )pyrene 
Indeno( l ,2,3 -cd)pyrene 
Dibenzo( a,h)anthracene 
Benzo(g,h,i)perylene 
N-Nitroso-di-n-propylamine 
N-Nitrosodimethylamine 
I ,3-Dichlorobenzene 
Diphenylamine 

9SD02 
6/29/99 

0.00-0.50 

1900 u 
7900 u 

970 u 
970 u 
970 u 
970 u 
970U 
970 u 
970 u 
970 u 
970 u 
970 u 
970 u 
970 u 
970 u 
970 u 
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AREA A, SEDIMENT- IN ORGANICS 
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APPENDIX H.20 

SUMMARY OF AREA A ANALYTICAL RESULTS, SEDIMENT- IN ORGANICS 
SWMU 09 (TANKS 212-213) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD02 
Sample Date 06/29/99 
Depth Range (ft bgs) 0.00-0.50 

Inorganics (mg/kg) 
Antimony 0.72 R 
Arsenic 1.8 J 
Barium 14 
Beryllium 0.29 J 
Cadmium 0.13 u 
Chromium 21 
Cobalt 6.9 
Copper 63 J 
Cyanide 2.9 u 
Lead 12 J 
Mercury 0.078 J 
Nickel 6.6 J 
Selenium 2.3 UJ 
Silver 0.16 u 
Sulfide 74 u 
Thallium 0.48 UJ 
Tin 4.3 J 
Vanadium 180 
Zinc 64 J 
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AREA B, SURFACE SOIL- ORGANICS 



APPENDIX H.21 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS03 9SS04 9MW03-00 
Saample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Volatiles (ug!I{g) 
1, 1, 1,2-Tetrachloroethane 12 u llU llU 
I, I, I-Trichloroethane 6U 6U 5U 
I, 1,2 ,2-Tetrachloroethane 6U 6U 5U 
1,1 ,2-Trichloroethane 6U 6U 5U 
I, 1-Dichloroethane 6U 6U 5U 
I, 1-Dichloroethene 6U 6U 5U 
1,2,3-Trichloropropane 12 u llU llU 
1 ,2-Dibromo-3 -chloropropane 23 u 22 u 21 u 
1 ,2-Dibromoethane 23 u 22 u 21 u 
1,2-Dichloroethane 6U 6U 5UJ 
1,2-Dichloroethene (Total) 6U 6U 5U 
1 ,2-Dichloropropane 6U 6U 5U 
2-Butanone 12 UJ 11 UJ llU 
2-Chloro-1 ,3 -butadiene 120 u 110 u llOU 
2-Hexanone 12 UJ llUJ 11 u 
3-Chloropropene 23 u 22 u 21 u 
4-Methyl-2-pentanone 12 UJ 11 UJ llU 
Acetone 22 J 11 UJ 14 J 
Acetonitrile 120 u llOU llOU 
Acrolein 580 UJ 550 UJ 530 u 
Acrylonitrile 120 u 110 u llOU 
Benzene 6U 6U 5U 
Bromodichloromethane 6U 6U 5U 
Bromoform 6U 6U 5U 
Bromomethane 12 u llU llU 
Carbon disulfide 6U 6U 5U 
Carbon tetrachloride 6U 6U 5 UJ 
Chlorobenzene 6U 6U 5U 
Chloroethane 12 u llU llU 
Chloroform 6U 6U 5U 
Chloromethane 12 u llU II UJ 
cis-1 ,3 -Dichloropropene 6U 6U 5U 
Dibromochloromethane 6U 6U 5U 
Dibromomethane 12 u llU llU 
Dichlorodifluoromethane 23 UJ 22 UJ 21 UJ 
Ethylbenzene 6U 6U 5U 
Ethylmethacrylate 23 u 22 u 21 u 
Iodomethane 12 u llU llU 
Isobutanol 2300 R 2200 R 2100 R 
Methacrylonitrile 23 u 22 u 21 u 

~, 

Methylene chloride 6U 6U 5UJ 
Pentachloroethane 23 u 22 u 21 u 
Propionitrile (Ethyl Cyanide) 58 UJ 55 UJ 53 R 
Styrene 6U 6U 5U 
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APPENDIX H.21 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS03 9SS04 9MW03-00 
Saample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Volatiles (ug/kg) (cont.) 
Tetrachloroethene 6U 6U 5U 
Toluene 6U 6U 5U 
trans- I ,3 -Dichloropropene 6U 6U 5U 
trans-1 ,4-Dichloro-2-butene 23 u 22 u 21 u 
Trichloroethene 6U 6U 5U 
Trichiorofluoromethane 12 UJ llUJ 11 u 
Vinyl Acetate 12 u llU llU 
Vinyl chloride 12 u llU llUJ 
Xylene (total) 6U 6U 5U 
Semivolatiles (ug/kg) 
1,2,4,5-Tetrachlorobenzene 380 R 360 u 350 R 
I ,2,4-Trichlorobenzene 380 u 360 u 350 u 
I ,2-Dichlorobenzene 380 u 360 u 350 u 
I ,2-Diphenylhydrazine 380 u 360 u 350 u 
1,3 -Dichlorobenzene 380 u 360 u 350 u 
I, 4-Dichlorobenzene 380 u 360 u 350 u 
1,4-Dioxane 760 u 730 u 700 u 
I, 4-Naphthoquinone 1900 UJ 1800 UJ 1700 UJ 
1-Naphthylamine 760 u 730 u 700 u 
2, 2' -Oxybis( 1-Chl oropropane) 380 u 360 u 350 u 
2,3,4,6-Tetrachlorophenol 380 u 360 UJ 350 u 
2,4,5-Trichlorophenol 1900 u 1800 u 1700 u 
2, 4, 6-Trichlorophenol 380 u 360 u 350 u 
2,4-Dichlorophenol 380 u 360 u 350 u 
2, 4-Dimethy1phenol 380 u 360 u 350 u 
2, 4-Dinitrophenol 1900 UJ 1800 UJ 1700 u 
2,4-Dinitrotoluene 380 u 360 u 350 u 
2,6-Dichlorophenol 380 u 360 u 350 UJ 
2,6-Dinitrotoluene 380 u 360 u 350 u 
2-Acetylaminofluorene 760 u 730 u 700 u 
2-Chloronaphthalene 380 u 360 u 350 u 
2-Chlorophenol 380 u 360 u 350 u 
2-Methylnaphthalene 380 UJ 360 u 350 UJ 
2-Naphthylamine 960 u 910 UJ 870 u 
2-Nitroaniline 1900 u 1800 u 1700 u 
2-Nitrophenol 380 u 360 u 350 u 
2-Picoline 380 u 360 UJ 350 u 
2-sec-butyl-4,6-dinitrophenol 760 u 730 UJ 700 u 
3, 3 '-Dichlorobenzidine 760 u 730 u 700 u 
3 ,3'-Dimethylbenzidine 1900 u 1800 u 1700 u 
3-Methylcholanthrene 380 u 360 UJ 350 u 
3-Nitroaniline 1900 u 1800 u 1700 u 
4,6-Dinitro-2-methylphenol 1900 UJ 1800 u 1700 u 
4-Aminobiphenyl 760 u 730 u 700 u 
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APPENDIX H.21 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS03 9SS04 9MW03-00 
Saample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-l.OO 0.00-l.OO 0.00-l.OO 

Semivolatiles (ug/l{g) (cont.) 
4-bromophenyl-pheny1ether 380 u 360 u 350 UJ 
4-Chloro-3-methylphenol 760 u 730 u 700 u 
4-Chloroaniline 760 u 730 u 700 u 
4-Chlorophenyl-phenylether 380 u 360 u 350 u 
4-Nitroaniline 1900 u 1800 u 1700 u 
4-Nitropheno1 1900 u 1800 u 1700 u 
4-Nitroquinoline-1-oxide 1900 UJ 1800 R 1700 R 
5-Nitro-o-toluidine 760 UJ 730 u 700 u 
7, 12 -Dimethy 1benz( a )anthracene 760 u 730 UJ 700 u 
a,a-Dimethy1phenethy1amine 1900 u 1800 UJ 1700 UJ 
Acenaphthene 380 u 360 u 350 u 
Acenaphthy1ene 380 u 360 u 350 u 
Acetophenone 380 u 360 u 350 u 
Aniline 1900 u 1800 UJ 1700 u 
Anthracene 380 u 360 u 350 u 
Aramite 760 R 730 UJ 700 u 
Benzidine 3800 UJ 3600 UJ 3500 UJ 
Benzo( a )anthracene 380 u 360 u 350 u 
Benzo(a)pyrene 380 u 360 u 350 u 
Benzo(b )fluoranthene 380 u 360 u 350 u 
Benzo(g,h,i)pery1ene 380 u 360 u 350 u 
Benzo(k)fluoranthene 380 u 360 u 350 u 
Benzoic acid 1900 UJ 1800 u 1700 UJ 
Benzyl alcohol 380 UJ 360 u 350 UJ 
Bis(2-chloroethoxy)methane 380 u 360 u 350 u 
Bis(2-chloroethyl)ether 380 u 360 u 350 u 
Bis(2-ethylhexyl)phthalate 380 u 360 u 350 u 
Butylbenzylphthalate 380 u 360 u 350 u 
Carbazole 380 u 360 u 350 u 
Chlorobenzilate 380 u 360 UJ 350 u 
Chrysene 380 u 360 u 350 u 
Diallate 380 UJ 360 u 350 u 
Dibenzo( a,h)anthracene 380 u 360 u 350 u 
Dibenzofuran 380 u 360 u 350 u 
Diethylphthalate 380 u 360 u 350 u 
Dimethylphthalate 380 u 360 u 350 u 
Di -n-butylphthalate 40 J 360 u 350 u 
Di-n-octy1phthalate 380 u 360 u 350 u 
Diphenylamine 380 u 360 u 350 u 
Ethyl methanesulfonate 380 u 360 u 350 u 
Fluoranthene 380 u 360 u 350 u 
Fluorene 380 u 360 u 350 u 
Hexachlorobenzene 380 u 360 u 350 u 
Hexachlorobutadiene 380 u 360 u 350 u 
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APPENDIX H.21 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS03 9SS04 9MW03-00 
Saample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Semivolatiles (ug/kg) (cont.) 
Hexachlorocyclopentadiene 380 u 360 u 350 u 
Hexachloroethane 380 u 360 u 350 u 
Hexachlorophene 3800 R 3600 R 3500 R 
Hexachloropropene 1900 u 1800 u 1700 u 
Indeno( 1 ,2,3-cd)pyrene 380 u 360 u 350 u 
Isophorone 380 u 360 u 350 u 
Isosafrole 380 u 360 u 350 u 
m,p-Cresol 380 u 360 u 350 u 
m-Dinitrobenzene 760 u 730 u 700 u 
Methapyrilene 960 UJ 910 UJ 870 UJ 
Methyl methanesulfonate 380 u 360 u 350 u 
Naphthalene 380 u 360 u 350 u 
Nitrobenzene 380 u 360 u 350 u 
N-Nitrosodiethylamine 380 u 360 u 350 u 
N -Nitrosodimethylamine 380 UJ 360 UJ 350 u 
N-Nitroso-di-n-butylamine 380 u 360 u 350 u 
N -Nitroso-di-n-propylamine 380 u 360 u 350 u 
N-Nitrosodiphenylamine (1) 380 u 360 u 350 u 
N-N itrosomethy lethy lamine 380 u 360 u 350 u 
N-Nitrosomorpholine 760 u 730 u 700 u 
N-Nitrosopiperidine 380 UJ 360 u 350 u 
N-Nitrosopyrrolidine 1900 u 1800 u 1700 u 
o-Cresol 380 u 360 u 350 u 
o-Toluidine 380 u 360 R 350 u 
p-Dimethylaminoazobenzene 760 UJ 730 u 700 u 
Pentachlorobenzene 380 u 360 u 350 u 
Pentachloronitrobenzene 380 u 360 u 350 R 
Pentachlorophenol 1900 u 1800 u 1700 u 
Phenacetin 380 u 360 u 350 u 
Phenanthrene 380 u 360 u 350 u 
Phenol 380 u 360 u 350 u 
p-Phenylenediamine 760 UJ 730 UJ 700 u 
Pronamide 380 u 360 u 350 u 
Pyrene 380 u 360 u 350 u 
Pyridine 760 u 730 u 700 UJ 
Safrole 380 u 360 u 350 u 
sym-Trinitrobenzene 3800 UJ 3600 u 3500 u 
TPH (ug/kg) 
Diesel Range Organics 4800 u 4600 u 4400 u 
Gasoline Range Organics 35 u 33 u 32 u 
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APPENDIX H.22 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE SOIL- INORGANJCS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 
Depth Range (ft bgs) 

RCRA Metals (mg/kg) 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

9SS03 
03/20/96 
0.00-1.00 

2 
115 
0.2 u 
9.3 J 
30 

0.04 u 
1.1 J 

0.28 u 

9SS04 
03/20/96 
0.00-1.00 

1.7 J 
84.7 
0.22 u 

9.5 J 
258 
0.06 u 
0.88 u 

0.3 u 

9MW03-00 
03/20/96 
0.00-1.00 

1.3 

56.5 
0.42 
13.2 J 

15.1 
0.05 u 
0.62 J 
0.26 u 
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APPENDIX H.23 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 

Sample Date 04/15/96 04/15/96 4/1/96 04/06/96 04/06/96 04/06/96 04/06/96 

Depth Range (ft bgs) 8.00-10.00 18.00-20.00 11.50-12.00 7.00 9.00 12.00 9.00 

Volatiles (ug/kg) 
1,1, 1 ,2-Tetrachloroethane 14 u 13 u 1000 u 12 u 12 u 12 u 15 u 
I, 1, 1-Trichloroethane 7U 7U 4200 u 6 U. 6U 6U 7U 

1,1 ,2,2-Tetrachloroethane 7U 7U 1000 u 6U 6U 6U 7U 

1,1 ,2-Trichloroethane 7U 7U 1000 u 6U 6U 6U 7U 

I, 1-Dichloroethane 7U 7U 1000 u 6U 6U 6U 7U 

1, 1-Dichloroethene 7UJ 7U 1000 u 6 UJ 6 UJ 6UJ 7 UJ 

I ,2,3-Trichloropropane 14 u 13 u 2100 u 12 u 12 u 12 u 15 u 
1,2-Dibromo-3-chloropropane 28 UJ 26 u 4200 u 25 UJ 24 UJ 25 UJ 30 UJ 

I ,2-Dibromoethane 28 u 26 u 2100 u 25 u 24 u 25 u 30 u 
I ,2-Dichloroethane 7U 7U 2100 u 6U 6 u 6U 7U 

1 ,2-Dichloroethene (Total) 7U 7U 1000 u 6U 6U 6U 7U 

1 ,2-Dichloropropane 7U 7U 1000 u 6U 6U 6U 7U 

2-Butanone 14 u 13 u 2100 u 12 UJ 12 UJ 12 UJ 15 UJ 

2-Chloro-1 ,3-butadiene 140 u 130 u 21000 u 120 u 120 u 120 u 150 u 
2-Hexanone 14 u 13 u 2100 u 12 UJ 12 UJ 12 UJ 15 UJ 

3-Chloropropene 28 u 26 u 10000 UJ 25 u 24 u 25 u 30 u 
4-Methyl-2-pentanone 14 u 13 u 1000 u 12 UJ 12 UJ 12 UJ 15 UJ 

Acetone 14 u 13 u 2100 UJ 12 u 12 u 12 u 15 u 
Acetonitrile 140 u 130U 1000 u 120 u 120 u 120 u !50 u 
Acrolein 690 UJ 660 UJ 100000 u 620 u 610 u 630 u 740 u 
Acrylonitrile 140 u 130 u 21000 UJ 120 u 120 u 120 u 150 u 
Benzene 7U 7U 1000 u 6U 6U 6U 7U 

Bromodichloromethane 7U 7U 1000 u 6U 6U 6U 7U 

Bromoform 7U 7U 1000 u 6 u 6U 6U 7U 

Bromomethane 14 u 13 u 2100 u 12 u 12 u 12 u 15 u 
Carbon disulfide 7U 7U 1000 u 6UJ 6 UJ 6UJ 7 UJ 

Carbon tetrachloride 7 UJ 7U 1000 u 6U 6U 6U 7U 

Chlorobenzene 7 u 7 u 1000 u 6U 6U 6U 7U 

Chloroethane 14 u 13 u 2100 u 12 u 12 u 12 u 15 u 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 

Sample Date 04/15/96 04/15/96 4/1/96 04/06/96 04/06/96 04/06/96 04/06/96 

Depth Range (ft bgs) 8.00-10.00 18.00-20.00 1 1.50-12.00 7.00 9.00 12.00 9.00 

Volatiles (ug/kg) (cont.) 
Chloroform 7U 7U 1000 u 6U 6U 6U 7U 
Chloromethane 14 u 13U 2100 u 12 u 12 u 12 u 15 u 
cis-! ,3-Dichloropropene 7U 7U 1000 u 6U 6U 6U 7U 
Dibromochloromethane 7U 7U 1000 u 6U 6U 6U 7U 
Dibromomethane 14 UJ 13 u 4200 u 12 u 12 u 12 u 15 u 
Dichlorodifluoromethane 28 UJ 26 u 4200 UJ 25 UJ 24 UJ 25 UJ 30 UJ 
Ethylbenzene 7U 7U 1000 u 6U 6U 6U 7U 
Ethy1methacrylate 28 u 26 u 4200 u 25 u 24 u 25 u 30 u 
Iodomethane 14 UJ 13 u 4200 u 12 u 12 u 12 u 15 u 
!so butanol 2800 R 2600 R 1100 u 2500 R 2400 R 2500 R 3000 R 
Methacrylonitrile 28 u 26 u 2100 u 25 UJ 24 UJ 25 UJ 30 UJ 
Methylene chloride 7U 7UJ 1000 u 6U 6U 6U 7U 

Pentachloroethane 28 u 26 u 4200 u 25 u 24 u 25 u 30 u 
Propionitrile (Ethyl Cyanide) 69 R 66 R 21000 u 62 R 61 R 63 R 74 R 

Styrene 7U 7 u 1000 u 6U 6U 6U 7U 

Tetrachloroethene 7U 7U 1000 u 6U 6U 6U 7U 

Toluene 7U 7U 1000 u 6U 6U 6U 7 u 
trans-! ,2-Dichloroethene NA NA NA NA NA NA NA 

trans-! ,3-Dichloropropene 7U 7 u 2100 u 6U 6U 6U 7U 

trans-! ,3-Dichloropropene NA NA NA NA NA NA NA 

trans-! ,4-Dichloro-2-butene 28 u 26 u 1000 u 25 u 24 u 25 u 30 u 
Trichloroethene 7U 7U 1000 u 6U 6U 6U 7U 

Trichlorofluoromethane 14 u 13 u 2100 UJ 12 R 12 R 12 R 15 R 

Vinyl Acetate 14 u 13 u 2100 u 12 u 12 u 12 u 15 u 
Vinyl chloride 14 u 13 u 2100 u 12 u 12 u 12 u 15 u 
Xylene (total) 7U 7U 1000 u 6 u 6U 6U 7U 

I ,2,4,5-Tetrachlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
1 ,2,4-Trichlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
1 ,2-Dichlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 

Sample Date 04/15/96 04/15/96 4/1/96 04/06/96 04/06/96 04/06/96 04/06/96 

Depth Range (ft bgs) 8.00-10.00 18.00-20.00 11.50-12.00 7.00 9.00 12.00 9.00 

Semivolatiles (ug/kg) 
1 ,2-Diphenylhydrazine 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
1 ,3-Dichlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
I ,4-Dichlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
1 ,4-Dioxane 920 UJ 870 u 1100 u 800 UJ 810 UJ 820 UJ 960 UJ 

1 ,4-Naphthoquinone 2300 u 2200 UJ 2700 UJ 2000 UJ 2000 UJ 2000 UJ 2400 UJ 

1-Naphthylamine 920U 870 u 1100 u 400 u 400 u 410 u 480 u 
2,2'-0xybis(l-Chloropropane) 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 

2,3,4,6-Tetrachlorophenol 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 

2,4,5-Trichlorophenol 2300 u 2200 u 2700 u 2000 u 2000 u 2000 u 2400 u 
2,4,6-Trichlorophenol 460 u 440 u 5540 u 400 u 400 u 410 u 480 u 
2,4-Dichlorophenol 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2,4-Dimethylphenol 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2,4-Dinitrophenol 2300 UJ 2200 R 2700 u 2000 u 2000 u 2000 u 2400 u 
2,4-Dinitrotoluene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2,6-Dichlorophenol 460 u 440 u 540 UJ 400 UJ 400 UJ 410 UJ 480 UJ 

2,6-Dinitrotoluene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2-Acetylaminofluorene 920U 870 u 1100 u 800 u 810 u 820 u 960 u 
2-Ch1oronaphthalene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2-Chlorophenol 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2-Methylnaphthalene 460 u 440 u 540 UJ 400 UJ 400 UJ 410 UJ 480 UJ 

2-Naphthylamine 1100 u 1100 u 1400 UJ 400 UJ 400 UJ 410 UJ 480 UJ 

2-N itroaniline 2300 u 2200 u 2700 u 2000 UJ 2000 UJ 2000 UJ 2400 UJ 

2-Nitrophenol 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
2-Picoline 460 u 440 u 540 UJ 400 u 400 u 410 u 480 u 
2-sec-butyl-4,6-dinitrophenol 920 u 870 u 1100 UJ 800 UJ 810 UJ 820 UJ 960 UJ 

3,3 '-Dichlorobenzidine 920U 870 u 1100 u 800 u 810 u 820 u 960 u 
3,3'-Dimethylbenzidine 2300 R 2200 R 540 u 800 UJ 810 UJ 820 UJ 960 UJ 

3-Methylcholanthrene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
3-Nitroaniline 2300 u 2200 u 2700 u 2000 u 2000 u 2000 u 2400 u 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 

Sample Date 04/15/96 04/15/96 4/1/96 04/06/96 04/06/96 04/06/96 04/06/96 

Depth Range (ft bgs) 8.00-10.00 18.00-20.00 11.50-12.00 7.00 9.00 12.00 9.00 

Semivolatiles (ug/kg) (cont.) 
4,6-Dinitro-2-methylphenol 2300 UJ 2200 UJ 2700 UJ 2000 u 2000 u 2000 u 2400 u 
4-Aminobiphenyl 920U 870 u I 100 U 400 u 400 u 410 u 480 u 
4-bromophenyl-phenylether 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
4-Chloro-3-methylphenol 920 u 870 u 1100 u 800 u 810 u 820 u 960 u 
4-Chloroaniline 920 u 870 u 1100 u 800 u 810 u 820 u 960 u 
4-Ch1orophenyl-phenylether 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
4-N itroani1ine 2300 u 2200 u 2700 u 2000 u 2000 u 2000 u 2400 u 
4-N itropheno I 2300 u 2200 UJ 2700 u 2000 UJ 2000 UJ 2000 UJ 2400 UJ 
4-Nitroquinoline-1-oxide 2300 R 2200 R 2700 R 2000 R 2000 R 2000 R 2400 R 
5-Nitro-o-toluidine 920 u 870 u 1100 UJ 800 u 810 u 820 u 960 u 
7, 12-Dimethylbenz( a)anthracene 920U 870 u 1100 u 800 u 810 u 820 u 960 u 
a,a-Dimethylphenethylamine 2300 UJ 2200 UJ 2700 UJ 2000 UJ 2000 UJ 2000 UJ 2400 UJ 
Acenaphthene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Acenaphthylene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Acetophenone 460 u 440 u 540 UJ 400 u 400 u 410 u 480 u 
Aniline 2300 UJ 2200 UJ 2700 UJ 2000 UJ 2000 UJ 2000 UJ 2400 UJ 

Anthracene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Aramite 920U 870 u 1100 UJ 800 UJ 810 UJ 820 UJ 960 UJ 

Benzidine 4600 UJ 4400 u 5400 u 4000 UJ 4000 UJ 4100 UJ 4800 UJ 

Benzo( a)anthracene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Benzo( a )pyrene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Benzo(b )fluoranthene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Benzo(g,h,i)perylene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Benzo(k)fluoranthene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Benzoic acid 2300 u 2200 u 2700 u 2000 u 2000 u 2000 u 2400 u 
Benzyl alcohol 460 UJ 440 UJ 540 u 400 UJ 400 UJ 410 UJ 480 UJ 

B is(2-chloroethoxy )methane 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Bis(2-chloroethyl)ether 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Bis(2-ethylhexyl)phthalate 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 

Sample Date 04115/96 04115/96 4/1196 04/06/96 04/06/96 04/06/96 

Depth Range (ft bgs) 8.00-10.00 18.00-20.00 11.50-12.00 7.00 9.00 12.00 

Semivolatiles (ug/kg) (cont.) 
Butylbenzy1phthalate 460 u 440 u 540 u 400 u 400 u 410 u 
Carbazole 460 u 440 u 540 u 400 u 400 u 410 u 
Chlorobenzilate 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 

Chrysene 460 u 440 u 540 u 400 u 400 u 410 u 
Diallate 460 UJ 440 UJ 540 u 400 UJ 400 UJ 410 UJ 

Dibenzo( a,h )anthracene 460 u 440 u 540 u 400 u 400 u 410 u 
Dibenzofuran 460 u 440 u 540 u 400 u 400 u 410 u 
Diethylphthalate 460 u 440 u 540 u 400 u 400 u 410 u 
Dimethylphthalate 460 u 440 u 540 u 400 u 400 u 410 u 
Di-n-butylphthalate 460 u 440 u 540 u 400 u 400 u 410 u 
Di-n-octylphthalate 460 u 440 u 540 u 400 u 400 u 410 u 
Diphenylamine 460 u 440 u 540 u 400 u 400 u 410 u 
Ethyl methanesulfonate 460 u 440 u 540 u 400 u 400 u 410 u 
Fluoranthene 460 u 440 u 540 u 400 u 400 u 410 u 
Fluorene 460 u 440 u 540 u 400 u 400 u 410 u 
Hexachlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 
Hexachlorobutadiene 460 u 440 u 540 u 400 u 400 u 410 u 
Hexachlorocyclopentadiene 460 u 440 u 540 u 400 u 400 u 410 u 
Hexachloroethane 460 u 440 u 540 UJ 400 u 400 u 410 u 
Hexachlorophene 4600 UJ 4400 UJ 5400 R 4000 UJ 4000 UJ 4100 UJ 

Hexachloropropene 2300 u 2200 u 2700 u 800 R 810 R 820 R 

Indeno(l ,2,3-cd)pyrene 460 u 440 u 540 u 400 u 400 u 410 u 
Isophorone 460 u 440 u 540 u 400 u 400 u 410 u 
Isosafrole 460 u 440 u 540 u 400 u 400 u 410 u 
m,p-Cresol 460 u 440 u 540 u 400 u 400 u 410 u 
m-Dinitrobenzene 920 u 870 u 540 u 800 u 810 u 820 u 
Methapyrilene 1100 u I 100 UJ 1400 u 1000 u 1000 u 1000 u 
Methyl methanesulfonate 460 u 440 u 540 u 400 u 400 u 410 u 
Naphthalene 460 u 440 u 540 u 400 u 400 u 410 u 
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9TP06-04 

04/06/96 

9.00 

68 J 

480 u 
480 UJ 
480 u 
480 UJ 
480 u 
480 u 
480 u 
480 u 
800 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 
480 u 

4800 UJ 

960 R 
480 u 
480 u 
480 u 
480 u 
960 u 

1200 u 
480 u 
480 u 
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} 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 
Sample Date 04/15/96 04/15/96 411/96 04/06/96 04/06/96 04/06/96 04/06/96 
Depth Range (ft bgs) 8.00-10.00 18.00-20.00 11.50-12.00 7.00 9.00 12.00 9.00 

Semivolatiles (ug/kg) (cont.) 
Nitrobenzene 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
N-Nitrosodiethylamine 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
N-Nitrosodimethylamine 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
N-Nitroso-di-n-butylamine 460 u 440 u 540 UJ 400 u 400 u 410 u 480 u 
N-Nitroso-di-n-propylamine 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
N-Nitrosodiphenylamine (1) 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
N-Nitrosomethylethylamine 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
N-Nitrosomorpholine 920U 870 u 1100 UJ 800 u 810 u 820 u 960 u 
N-Nitrosopiperidine 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
N-Nitrosopyrrolidine 2300 u 2200 u 2700 u 2000 u 2000 u 2000 u 2400 u 
o-Cresol 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
o-Toluidine 460 UJ 440 UJ 540 R 400 R 400 R 410 R 480 R 
p-Dimethylaminoazobenzene 920 u 870 u 1100 UJ 800 u 810 u 820 u 960 u 
Pentachlorobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Pentachloronitrobenzene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Pentachlorophenol 2300 u 2200 u 2700 u 2000 u 2000 u 2000 u 2400 u 
Phenacetin 460 u 440 u 540 UJ 400 u 400 u 410 u 480 u 
Phenanthrene 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Phenol 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
p-Phenylenediamine 920 R 870 R 1100 R 800 R 810 R 820 R 960 R 

Pronamide 460 u 440 u 540 u 400 u 400 u 410 u 480 u 
Pyrene 460 UJ 440 u 540 u 400 u 400 u 410 u 480 u 
Pyridine 920 u 870 u 1100 u 800 UJ 810 UJ 820 UJ 960 UJ 
Safrole 460 u 440 u 540 u 400 UJ 400 UJ 410 UJ 480 UJ 
sym-Trinitrobenzene 4600 u 4400 UJ 540 u 4000 u 4000 u 4100 u 4800 u 
TPH (ug/kg) 
Diesel Range Organics 5700 u 5500 u 6800 u 5100 u 5000 u 15000 6100 u 
Gasoline Range Organics 42 u 40 u 6400 37 u 37 u 38 u 44 u 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 

Sample Date 04/IS/96 04/IS/96 4/1/96 04/06/96 04/06/96 04106196 04/06/96 

Depth Range (ft bgs) 8.00-10.00 18.00-20.00 1 I .50- I 2.00 7.00 9.00 I2.00 9.00 

BTEX (ug/kg) 
Benzene NA NA NA NA NA NA NA 
Toluene NA NA NA NA NA NA NA 
Ethyl benzene NA NA NA NA NA NA NA 
Xylene (total) NA NA NA NA NA NA NA 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA 8 ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TPOIA-Ol 9TPOIA-02 9TP02A-01 9TP02A-02 9-B06HP04-0 1 9-B06HP04-02 

Sample Date 10/01/97 10/01197 l 0/l/97 1 0/l/97 06/25/99 06/25/99 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 12.00-14.00 16.00-17.00 

Volatiles (ug/kg) 
I, 1, I ,2-Tetrachloroethane NA NA NA NA NA NA 

I, 1, 1-Trichloroethane NA NA NA NA 230 u 250 u 
I, 1 ,2,2-Tetrachloroethane NA NA NA NA 230 u 250 u 
I, I ,2-Trichloroethane NA NA NA NA 230 u 250 u 
I, 1-Dichloroethane NA NA NA NA 230 u 250 u 
1, 1-Dichloroethene NA NA NA NA 230 u 250 u 
I ,2,3-Trichloropropane NA NA NA NA NA NA 
I ,2-Dibrorno-3-chloropropane NA NA NA NA NA NA 

I ,2-Dibrornoethane NA NA NA NA NA NA 

I ,2-Dichloroethane NA NA NA NA 230 u 250 u 
1 ,2-Dichloroethene (Total) NA NA NA NA NA NA 

1 ,2-Dichloropropane NA NA NA NA 230 u 250 u 
2-Butanone NA NA NA NA 1200 u 1200 u 
2-Chloro-I ,3-butadiene NA NA NA NA NA NA 

2-Hexanone NA NA NA NA 1200 u 1200 u 
3-Ch1oropropene NA NA NA NA NA NA 

4-Methyl-2-pentanone NA NA NA NA 1200 u 1200 u 
Acetone NA NA NA NA 2300 u 2500 u 
Acetonitrile NA NA NA NA NA NA 

Acrolein NA NA NA NA NA NA 

Acrylonitrile NA NA NA NA NA NA 

Benzene NA NA NA NA 230 u 250 u 
Bromodichlorornethane NA NA NA NA 230 u 250 u 
Bromoform NA NA NA NA 230 u 250 u 
Bromomethane NA NA NA NA 460 u 490 u 
Carbon disulfide NA NA NA NA 230 u 250 u 
Carbon tetrachloride NA NA NA NA 230 u 250 u 
Chlorobenzene NA NA NA NA 230 u 250 u 
Chloroethane NA NA NA NA 460 u 490 u 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TPOIA-Ol 9TPOIA-02 9TP02A-Ol 9TP02A-02 9-B06HP04-0 1 9-B06HP04-02 

Sample Date I 0/01/97 10/01197 I 0/1/97 10/1/97 06/25/99 06/25/99 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 12.00-14.00 16.00-17.00 

Volatiles (ug/kg) (cont.) 
Chlorofonn NA NA NA NA 230 u 250 u 
Chloromethane NA NA NA NA 460 u 490 u 
cis-! ,3-Dichloropropene NA NA NA NA 230 u 250 u 
Dibromochloromethane NA NA NA NA 230 u 250 u 
Dibromomethane NA NA NA NA 230 u 250 u 
Dichlorodifluoromethane NA NA NA NA NA NA 

Ethylbenzene NA NA NA NA 230 u 250 u 
Ethylmethacrylate NA NA NA NA NA NA 

Iodomethane NA NA NA NA NA NA 

Isobutanol NA NA NA NA NA NA 

Methacrylonitrile NA NA NA NA NA NA 

Methylene chloride NA NA NA NA 230 u 250 u 
Pentachloroethane NA NA NA NA NA NA 

Propionitrile (Ethyl Cyanide) NA NA NA NA NA NA 

Styrene NA NA NA NA 230 u 250 u 
Tetrachloroethene NA NA NA NA 230 u 250 u 
Toluene NA NA NA NA 230 u 250 u 
trans-! ,2-Dichloroethene NA NA NA NA 230 u 250 u 
trans-! ,3-Dichloropropene NA NA NA NA NA NA 

trans-! ,3-Dichloropropene NA NA NA NA 230 u 250 u 
trans-! ,4-Dichloro-2-butene NA NA NA NA NA NA 

Trichloroethene NA NA NA NA 230 u 250 u 
Trichlorofluoromethane NA NA NA NA NA NA 

Vinyl Acetate NA NA NA NA NA NA 

Vinyl chloride NA NA NA NA 460 u 490 u 
Xylene (total) NA NA NA NA 460 u 490 u 
1 ,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA 

I ,2,4-Trichlorobenzene NA NA NA NA NA NA 

1 ,2-Dichlorobenzene NA NA NA NA NA NA 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TPOJA-Ol 9TP01A-02 9TP02A-Ol 9TP02A-02 9-B06HP04-0 I 9-B06HP04-02 

Sample Date 10/01/97 10/01/97 1011/97 I 0/1/97 06/25/99 06/25/99 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 12.00-14.00 16.00-17.00 

Semivolatiles (ug/kg) 
1,2-Diphenylhydrazine NA NA NA NA NA NA 

1 ,3-Dichlorobenzene NA NA NA NA. NA NA 

1 ,4-Dich1orobenzene NA NA NA NA NA NA 

1,4-Dioxane NA NA NA NA NA NA 

1 ,4-Naphthoquinone NA NA NA NA NA NA 

1-Naphthylamine NA NA NA NA NA NA 

2,2'-0xybis(l-Chloropropane) NA NA NA NA NA NA 

2,3,4,6-Tetrachlorophenol NA NA NA NA NA NA 

2,4,5-Trichlorophenol NA NA NA NA NA NA 

2,4,6-Trichlorophenol NA NA NA NA NA NA 

2,4-Dichlorophenol NA NA NA NA NA NA 

2,4-Dimethylphenol NA NA NA NA NA NA 

2,4-Dinitrophenol NA NA NA NA NA NA 

2,4-Dinitrotoluene NA NA NA NA NA NA 

2,6-Dichlorophenol NA NA NA NA NA NA 

2,6-Dinitrotoluene NA NA NA NA NA NA 

2-Acetylaminofluorene NA NA NA NA NA NA 

2-Chloronaphthalene NA NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA NA 

2-Naphthylamine NA NA NA NA NA NA 

2-Nitroaniline NA NA NA NA NA NA 

2-Nitrophenol NA NA NA NA NA NA 

2-Picoline NA NA NA NA NA NA 

2-sec-butyl-4,6-dinitrophenol NA NA NA NA NA NA 

3 ,3'-Dichlorobenzidine NA NA NA NA NA NA 

3,3'-Dimethylbenzidine NA NA NA NA NA NA 

3-Methylcholanthrene NA NA NA NA NA NA 

3-Nitroaniline NA NA NA NA NA NA 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TPOIA-OI 9TPOIA-02 9TP02A-01 9TP02A-02 9-B06HP04-0 I 

Sample Date 10/01/97 10/01/97 1011/97 10/1/97 06/25/99 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 12.00-14.00 

Semivolatiles (ug/kg) (cont.) 
4,6-Dinitro-2-methylphenol NA NA NA NA NA 

4-Aminobiphenyl NA NA NA NA NA 

4-bromophenyl-phenylether NA NA NA NA NA 

4-Chloro-3-methylphenol NA NA NA NA NA 

4-Chloroaniline NA NA NA NA NA 

4-Chlorophenyl-phenylether NA NA NA NA NA 

4-Nitroaniline NA NA NA NA NA 

4-Nitrophenol NA NA NA NA NA 

4-Nitroquinoline-1-oxide NA NA NA NA NA 

5-Nitro-a-toluidine NA NA NA NA NA 

7, 12-Dimethylbenz(a)anthracene NA NA NA NA NA 

a,a-Dimethylphenethylamine NA NA NA NA NA 

Acenaphthene NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA 

Acetophenone NA NA NA NA NA 

Aniline NA NA NA NA NA 

Anthracene NA NA NA NA NA 

Aramite NA NA NA NA NA 

Benzidine NA NA NA NA NA 

Benzo( a)anthracene NA NA NA NA NA 

Benzo(a)pyrene NA NA NA NA NA 

Benzo(b )fluoranthene NA NA NA NA NA 

Benzo(g,h,i)perylene NA NA NA NA NA 

Benzo(k)fluoranthene NA NA NA NA NA 

Benzoic acid NA NA NA NA NA 

Benzyl alcohol NA NA NA NA NA 

Bis(2-chloroethoxy )methane NA NA NA NA NA 

Bis(2-chloroethyl)ether NA NA NA NA NA 

Bis(2-ethylhexyl)phthalate NA NA NA NA NA 

09B-sb-o.xlsAPP 

9-806HP04-02 

06/25/99 

16.00-17.00 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Page II ofl4 



APPENDIX H.23 (continued) 

SUMMA~Y OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP01A-Ol 9TPOIA-02 9TP02A-OI 9TP02A-02 9-B06HP04-0 I 9-B06HP04-02 
Sample Date I 0/0 I /97 10/01197 I 0/1/97 I 0/1/97 06/25/99 06125199 
Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 12.00-14.00 16.00-17.00 

Semivolatiles (ug/kg) (cont.) 
Butylbenzylphthalate NA NA NA NA NA NA 
Carbazole NA NA NA NA NA NA 
Chlorobenzilate NA NA NA NA NA NA 
Chrysene NA NA NA NA NA NA 
Diallate NA NA NA NA NA NA 
Dibenzo( a,h )anthracene NA NA NA NA NA NA 
Dibenzofuran NA NA NA NA NA NA 
Diethylphthalate NA NA NA NA NA NA 
Dimethylphthalate NA NA NA NA NA NA 
Di-n-butylphthalate NA NA NA NA NA NA 
Di-n-octylphthalate NA NA NA NA NA NA 
Diphenylamine NA NA NA NA NA NA 
Ethyl methanesulfonate NA NA NA NA NA NA 
Fluoranthene NA NA NA NA NA NA 
Fluorene NA NA NA NA NA NA 
Hexachlorobenzene NA NA NA NA NA NA 
Hexachlorobutadiene NA NA NA NA NA NA 
Hexachlorocyclopentadiene NA NA NA NA NA NA 
Hexachloroethane NA NA NA NA NA NA 
Hexachlorophene NA NA NA NA NA NA 
Hexachloropropene NA NA NA NA NA NA 
Indeno(l ,2,3-cd)pyrene NA NA NA NA NA NA 
Isophorone NA NA NA NA NA NA 
Isosafrole NA NA NA NA NA NA 
m,p-Cresol NA NA NA NA NA NA 
m-Dinitrobenzene NA NA NA NA NA NA 
M ethapyrilene NA NA NA NA NA NA 
Methyl methanesulfonate NA NA NA NA NA NA 
Naphthalene NA NA NA NA NA NA 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP01A-Ol 9TPOIA-02 9TP02A-Ol 9TP02A-02 9-B06HP04-0 I 9-806 HP04-02 

Sample Date 10/01/97 10/01/97 10/1/97 10/1197 06/25/99 06/25/99 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 12.00-14.00 16.00-17.00 

Semivolatiles (ug/kg) (cont.) 
Nitrobenzene NA NA NA NA NA NA 

N-Nitrosodiethylamine NA NA NA NA NA NA 

N-Nitrosodimethylamine NA NA NA NA NA NA 

N-Nitroso-di-n-butylamine NA NA NA NA NA NA 

N-Nitroso-di-n-propylamine NA NA NA NA NA NA 
N-Nitrosodiphenylamine (1) NA NA NA NA NA NA 

N-Nitrosomethylethylamine NA NA NA NA NA NA 
N-Nitrosomorpholine NA NA NA NA NA NA 

N-Nitrosopiperidine NA NA NA NA NA NA 

N-N itrosopyrro Iidine NA NA NA NA NA NA 

o-Cresol NA NA NA NA NA NA 

o-Toluidine NA NA NA NA NA NA 

p-Dimethy laminoazobenzene NA NA NA NA NA NA 

Pentachlorobenzene NA NA NA NA NA NA 

Pentachloronitrobenzene NA NA NA NA NA NA 

Pentachlorophenol NA NA NA NA NA NA 

Phenacetin NA NA NA NA NA NA 

Phenanthrene NA NA NA NA NA NA 

Phenol NA NA NA NA NA NA 

p-Phenylenediamine NA NA NA NA NA NA 

Pronamide NA NA NA NA NA NA 

Pyrene NA NA NA NA NA NA 

Pyridine NA NA NA NA NA NA 

Safrole NA NA NA NA NA NA 

sym-Trinitrobenzene NA NA NA NA NA NA 

TPH (ug/kg) 
Diesel Range Organics 7600 u 8100 u 10000 u 9200 u NA NA 

Gasoline Range Organics 63 u 66 u 87 u 76 u NA NA 
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APPENDIX H.23 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TP01A-O I 9TPOIA-02 9TP02A-Ol 9TP02A-02 9-B06HP04-0 I 9-B06HP04-02 

Sample Date I 0/01/97 10/01/97 1011/97 10/1197 06/25/99 06/25/99 

Depth Range (ft bgs) 8.00-10.00 8.00-10.00 8.00-10.00 8.00-10.00 I2.00-14.00 16.00-17.00 

BTEX (ug/kg) 
Benzene 1.2 u 1.3U 1.7U l.SU NA NA 
Toluene 1.2U 1.3U 1.7U l.SU NA NA 
Ethylbenzene 1.2 u 1.3U 1.7U 1.5 u NA NA 
Xylene (total) 1.2 u 1.3U 1.7 u 1.5 u NA NA 
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APPENDIX H.24 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL -INORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW03-04 9MW03-09 9TP02-06 9TP03-03 9TP04-04 9TP05-04 9TP06-04 

Sample Date 04/15/96 04/15/96 04/01/96 04/06/96 04/06/96 04/06/96 04/06/96 

Depth Range (ft bgs) 8.00-10.00 12.00-14.00 11.50-12.00 7.00 9.00 12.00 9.00 

RCRA Metals (mg/kg) 
Arsenic, Total 0.6 u 0.13 UJ 0.0015 2 J 0.27 J 0.1 UJ 0.45 J 
Barium, Total 40.4 24 0.0524 J 18.8 43 28.2 85.6 
Cadmium, Total 0.33 u 0.3 u 0.00037 u 0.27 u 0.29 u 0.29 u 0.33 u 
Chromium, Total 7.1 8.3 0.011 J 5.1 J 3.4 J 3 J 5.6 J 
Lead, Total 0.77 0.54 0.004 34.2 J 0.28 J 1.5 J 0.61 J 
Mercury, Total 0.05 u 0.06 u 0.00006 u 0.06 u 0.06 u 0.05 u 0.05 u 
Selenium, Total 0.14 UJ 0.16 UJ 0.00079 J 0.29 UJ 0.16 UJ 0.16 UJ 0.29 J 
Silver, Total 0.46 u 1.1 0.00052 u 0.37 u 0.41 u 0.4 u 0.46 u 
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APPENDIX H.24 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SUBSURFACE SOIL- INORGANICS 

SWMU 09 (TANKS 214-215) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 

Sample Date 

Depth Range (ft bgs) 

RCRA Metals (mg/kg) 
Arsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 
Lead, Total 

Mercury, Total 

Selenium, Total 

Silver, Total 

9TP01A-01 

10/01/97 

8.00-10.00 

1.2 J 

130 J 
1.7 
9.9 J 

2 
0.03 u 

2 J 
0.21 J 

9TPOIA-02 

I 0/01/97 

8.00-10.00 

1 J 

182 J 

2.3 

14.4 J 

0.17 u 
0.02 u 
0.49 J 
0.25 J 

9TP02A-01 

10/01/97 

8.00-10.00 

0.69 J 

143 J 

0.83 

7 J 

0.54 
0.04 u 

1.2 J 
0.1 I U 

9TP02A-02 

I 0/01/97 

8.00- I 0.00 

0.34 UJ 

69.8 UJ 

1.3 
5.7 J 

0.21 u 
0.03 u 
l.IJ 

0.12 J 
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APPENDIX H.25 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW04 13GW05 13GW06 9MW03 9-B05-HP02 
Sample Date 3/24/96 03/24/96 03/24/96 04/20/96 06/27/99 

Volatiles (ug/L) 
1,1, I ,2-Tetrachloroethane 10 u 10 u 10 u 10 u NA 
1,1, 1-Trichloroethane 5U 5U 5U 5U NA 
1,1 ,2,2-Tetrachloroethane 5U 5U 5U 5U NA 
1,1 ,2-Trichloroethane 5 u 5U 5U 5U NA 
I, 1-Dichloroethane 5U 5U 5 u 5U NA 
I, 1-Dichloroethene 5 u 5U 5U 5 UJ NA 
1 ,2,3-Trichloropropane 10 u 10 u IOU 10 u NA 
1 ,2-Dibromo-3-chloropropane 20 u 20 u 20 u 20 u NA 
1 ,2-Dibromoethane 20 u 20 u 20 u 20 u NA 
1 ,2-Dichloroethane 5U 5U 5U 5U NA 
1 ,2-Dichloroethene (Total) su 5U su su NA 
1 ,2-Dich loropropane 5U 5U 5U 5U NA 
2-Butanone 10 u 10 u 10 u 10 u NA 
2-Chloro-1 ,3-butadiene 100 u IOOU 100 u 100 u NA 
2-Hexanone 10 u 10 u 10 u 10 u NA 

0~ 3-Chloropropene 20 u 20 u 20 u 20 u NA 
4-Me thy 1-2-pentanone 10 u IOU 10 u 10 u NA 
Acetone 10 u 10 UJ 10 u 10 u NA 
Acetonitrile 100 u IOO UJ 100 u IOOU NA 
Acrolein 500 u 500 u 500 u 500 UJ NA 
Acrylonitrile 100 u 100 u IOOU IOOU NA 
Benzene 5U 140 5U 5U NA 
Bromodichloromethane 5U 5U 460 5 u NA 
Bromoform 5U 5U 360 5 u NA 
Bromomethane IOU 10 u 10 u 10 u NA 
Carbon disulfide 5U 5U 5U su NA 
Carbon tetrachloride 5U 5U 5U 5U NA 
Ch !oro benzene 5U 5U 5U su NA 
Chloroethane 10 u 10 u IOU 10 u NA 
Chloroform 5U 5U 1100 5 J NA 
Chloromethane 10 UJ IOU 10 u 10 UJ NA 
cis-1 ,3-Dichloropropene su 5U 5U 5U NA 
Dibromochloromethane 5U 5U 300 5U NA 
Dibromomethane 10 u 10 u IOU 10 u NA 
Dichlorodifluoromethane 20 UJ 20 u 20 u 20 UJ NA 
Ethyl benzene 5U 8 5U su NA 
Ethy lm ethacry late 20 u 20 u 20 u 20 u NA 
Iodomethane IOU 10 u 10 u 10 u NA 
!so butanol 2000 R 2000 R 2000 u 2000 R NA 
Methacry lonitrile 20 u 20 u 20 u 20 u NA 
Methylene chloride 5U su 11 su NA 
Pentachloroethane 20 u 20 u 20 u 20 u NA 
Propionitrile (Ethyl Cyanide) 50 R 50 R 50 u 50 R NA 
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APPENDIX H.25 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW04 13GW05 13GW06 9MW03 9-B05-HP02 

Sample Date 03/23/96 03/24/96 03/24/96 04/20/96 06/27/99 

Volatiles (ug!L) (cont.) 
Styrene 5U 5U 5U 5U NA 
Tetrach loroeth en e 5U 5U 5U 5U NA 
Toluene 5U 5U 5U 5 u NA 
trans-! ,3-Dichloropropene 5U 5 u 5U 5U NA 
trans-! ,4-Dichloro-2-butene 20 u 20 u 20 u 20 u NA 
Trich loroethene 5U 5U 5U 5U NA 
Trichlorofiuoromethane IOU 10 u lOU lOU NA 
Vinyl Acetate 10 u IO u IO u IO UJ NA 
Vinyl chloride IO u IO u IO u IO UJ NA 
Xylene (total) 5U 5U 5U 5U NA 
Semivolatiles (ug/L) 
I ,2,4,5-Tetrachlorobenzene I I U IO u IO u I I U NA 
I ,2,4-Trichlorobenzene 1 I U IO u IO u I 1 U NA 
1 ,2-Dichlorobenzene 11 u 10 u IO u I I U NA 
I ,2-Diphenylhydrazine ]] u 10 u 10 u ll u NA 
l ,}-Dichlorobenzene 11 u 10 u 10 u 11 u NA 
I ,4-Dichlorobenzene 11 u 10 u 10 u 11 u NA 
l ,4-Dioxane 22 u 21 u 20 u 22U NA 
1 ,4-Naphthoquinone 54 u 53 u 49 u 56 u NA 
1-Naphthylamine 22 u 21 u 20 u 22 u NA 
2,2'-0xybis{l-Chloropropane) I 1 U lOU 10 u 1 I U NA 
2,3,4,6-Tetrachlorophenol 11 u IO u IO u I 1 U NA 
2,4,5-Trichlorophenol 54 UJ 53 UJ 49 u 56 u NA 
2,4,6-Trich1orophenol llU IO u 10 u 11 u NA 
2,4-Dichlorophenol llU 10 u 10 u llU NA 
2,4-Dimethylphenol 11 u lOU 10 u 11 u NA 
2,4-Dinitrophenol 54 UJ 53 UJ 49 UJ 56 u NA 
2,4-Dinitrotoluene 11 u 10 u 10 u 1 I U NA 
2,6-Dichlorophenol 11 u IOU IOU 11 u NA 
2,6-Dinitrotoluene 11 u lOU 10 u 11 u NA 
2-Acety laminofiuorene 22 u 21 u 20 u 22 u NA 
2-Chloronaphthalene II U lOU IOU I I U NA 
2-Chloropheno1 11 u 10 u 10 u 11 u NA 
2-Methylnaphthalene 11 UJ 10 UJ 10 UJ 11 u NA 
2-N aphthy !amine 27U 26 u 24 u 28 u NA 
2-Nitroaniline 54 u 53 u 49 u 56 u NA 
2-Nitrophenol 11 u 10 u 10 u 11 u NA 
2-Picoline 11 u 10 u 10 u 11 UJ NA 
2-sec-buty1-4,6-dinitrophenol 22 u 21 u 20 u 22 u NA 
3,3'-Dichlorobenzidine 22 u 21 u 20 u 22 u NA 
3,3'-Dimethylbenzidine 54 u 53 u 49 u 56 UJ NA 
3-Me thy lcholanthrene llU 10 u 10 u 11 u NA 
3-N itroaniline 54 u 53 u 49 u 56 u NA 
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APPENDIX H.25 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW04 13GW05 13GW06 9MW03 9-B05-HP02 
Sample Date 03/23/96 03/24/96 03/24/96 04/20/96 06/27/99 

Semivolatiles (ug/L) (cont.) 
4- Chlorophenyl-phenylether 1IU 10 u 10 u 11 u NA 
4,6-Dinitro-2-methylphenol 54 UJ 53 UJ 49 UJ 56 u NA 
4-Aminobiphenyl 22 u 2I u 20 u 22 u NA 
4-bromopheny 1-pheny !ether II U 10 u 10 u II U NA 
4-Chloro-3-methylphenol 22 u 21 u 20 u 22 u NA 
4-Chloroaniline 22 u 21 u 20 u 22 u NA 
4-Nitroaniline 54 u 53 u 49 u 56 u NA 
4-Nitrophenol 54 u 53 u 49 u 56 U.l NA 
4-N itroquinoline- I -oxide 54 u 53 u 49 u 56 R NA 
5-Nitro-o-toluidine 22 u 21 u 20 u 22 u NA 
7, 12-Dimethylbenz(a)anthracene 22 u 21 u 20 u 22 u NA 
a,a-Dimethylphenethylamine 54 u 53 u 49 u 56 UJ NA 
Acenaphthene 1IU 10 u IOU 11 u NA 
Acenaphthylene 11 u 10 u IOU I I U NA 
Acetophenone II U 10 u 10 u II U NA 
Aniline 54 u 53 u 49 UJ 56 UJi NA 
Anthracene 11 u 10 u 10 u 11 u NA 
Aramite 22 u 21 u 20 u 22U NA 
Benzidine 110 UJ 100 UJ 98 UJ 110 u NA 
Benzo(a)anthracene 11 u 10 u 10 u 11 u NA 
Benzo(a)pyrene 11 u 10 u IOU 11 u NA 
Benzo(b )fluoranthene II U 10 u 10 u 11 u NA 
Benzo(g,h,i)perylene 11 u 10 u 10 u liU NA 
Benzo(k)fluoranthene 11 u IOU 10 u II U NA 
Benzoic acid 54 u 53 u 49 u 19 J NA 
Benzyl alcohol 11 u IOU IOUJ 11 u NA 
Bis(2-chloroethoxy)methane 11 u 10 u 10 u II U NA 
Bis(2-chloroethyl)ether 11 u 10 u 10 u llU NA 
Bis(2-ethylhexyl)phthalate 7 J 2 J 10 u 11 u NA 
Butylbenzylphthalate 11 u 10 u IOU llU NA 
Carbazole 11 u IOU IOU 11 u NA 
Ch lorobenzilate 11 u 10 u 10 u 11 UJ NA 
Chrysene 11 u IOU IO u 11 u NA 
Dialtate 11 u 10 u 10 u 11 u NA 
Dibenzo( a,h )anthracene 11 u IO u 10 u I 1 U NA 
Dibenzofuran llU 10 u 10 u 11 u NA 
Diethylphthalate llU 1 J 10 u 11 u NA 
Dimethy !phthalate 11 u 10 u 10 u llU NA 
Di-n-butylphthalate 11 u IOU 10 u llU NA 
Di-n-octy !phthalate 11 u 10 u 10 u llU NA 
Diphenylamine I 1 U 10 u 10 u I I U NA 
Ethyl methanesu1fonate llU 10 u 10 u 11 u NA 
Fluoranthene I 1 U 10 u 10 u I 1 U NA 
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APPENDIX H.25 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL ST ATJON ROOSEVELT ROADS, PUERTO RICO 

Sample lD 13GW04 13GW05 13GW06 9MW03 9-B05-HP02 

Sample Date 03/23/96 03/24/96 03/24/96 04/20/96 06/27/99 

Semivolatiles (ug/L) (cont.) 
Fluorene 11 u 10 u 10 u 11 u NA 
Hexachlorobenzene II U 10 u 10 u llU NA 
Hexachlorobutadiene 11 u 10 u 10 u II U NA 
Hexachlorocyclopentadiene 11 u 10 u 10 u llU NA 
Hexachloroethane 11 u 10 u lOU 11 u NA 
Hexachlorophene 110 u 100 u 98 u 110 UJ NA 
Hexachloropropene 54 u 53 u 49 u 56 u NA 
lndeno( 1 ,2,3-cd)pyrene 11 u 10 u 10 u 11 u NA 
lsophorone 11 u 10 u 10 u 11 u NA 
lsosafrole 11 u 10 u lOU 11 u NA 
m,p-Cresol 11 u lOU lOU 11 UJ NA 
m-Dinitrobenzene 22 u 21 u 20 u 22 u NA 
Methapyrilene 27U 26 u 24 u 28 u NA 
Methyl methanesulfonate 11 u 10 u 10 u 11 u NA 
Naphthalene llU 10 u 10 u 11 u NA 
Nitrobenzene ll u 10 u 10 u ]] u NA 
N-Nitrosodiethylamine 11 u 10 u 10 u 11 u NA 
N-Nitrosodimethylamine 11 UJ 10 UJ 10 u 11 u NA 
N-Nitroso-di-n-butylamine II U 10 u IOU 1 I U NA 
N-N itroso-di-n-propy lamine llU 10 u 10 u 11 u NA 
N-Nitrosodiphenylamine (1) 11 u lOU 10 u 11U NA 
N-N itrosomethylethylamine llU 10 u 10 u 11 u NA 
N-Nitrosomorpholine 22 u 21 u 20 u 22 u NA 
N-Nitrosopiperidine 11 u lOU lOU 11 u NA 
N-Nitrosopyrrolidine 54 u 53 u 49 u 56 u NA 
o-Cresol l!U 10 u 10 u 11 u NA 
o-Toluidine II U 10 u 10 u 11 UJ NA 
p-Dimethylaminoazobenzene 22 u 21 u 20 u 22 u NA 
Pentachlorobenzene 11 u lOU 10 u 11 u NA 
Pentachloronitrobenzene 11 u lOU 10 u 11 R NA 
Pentachlorophenol 54 u 53 u 49 u 56 u NA 
Phenacetin 11 u IOU lOU II U NA 
Phenanthrene 11 u 10 u 10 u 11 u NA 
Phenol 11 u 10 u 10 u llU NA 
p-Phenylenediamine 22 u 21 u 20 u 22 R NA 
Pronamide 11 u 10 u 10 u 11 u NA 
Pyrene 11 u 10 u IOU 11 u NA 
Pyridine 22 u 21 u 20 u 22 UJ NA 
Safrole llU 10 u 10 u 11 u NA 
sym-Trinitrobenzene llOU 100 u 98 u 110 u NA 
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APPENDIX H.25 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample 10 13GW04 13GW05 13GW06 9MW03 9-B05-HP02 

Sample Date 03/23/96 03/24/96 03/24/96 04/20/96 06/27/99 

PCBS (ug/L) 
Aroclor-1260 1 u 0.95 u 0.99 u 1 u NA 
Aroclor-1254 1 u 0.95 u 0.99 u 1 u NA 
Aroclor-1221 0.52 u 0.48 u 0.5 u 0.5 u NA 
Aroclor-1232 0.52 u 0.48 u 0.5 u 0.5 u NA 
Aroclor-1248 0.52 u 0.48 u 0.5 u 0.5 u NA 
Aroclor-1 016 0.52 u 0.48 u 0.5 u 0.5 u NA 
Aroclor-1242 0.52 u 0.48 u 0.5 u 0.5 u NA 
TPH (ug/L) 
Diesel Range Organics 140 UJ 130 u 140 u 130 UJ NA 
Gasoline Range Organics 4200 160 J 30 u 30 u NA 
BTEX (ug/L) 
Benzene NA NA NA NA 1200 
Ethyl benzene NA NA NA NA 230 
Toluene NA NA NA NA 50 u 
Xylene (total) NA NA NA NA 200 
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APPENDIX H.26 
AREA B, GROUNDWATER- TOTAL INORGANICS 



APPENDIX H.26 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- TOTAL JNORGANJCS 
SWMU 09 (TANKS 214-215) 

09B-gw-i.xlsB-APP 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 

Sample Date 

RCRA METALS (ug/L) 
Arsenic, Total 
Barium, Total 

Cadmium, Total 
Chromium, Total 

Lead, Total 
Mercury, Total 

Selenium, Total 
Silver, Total 

9MW03 

04/20/96 

6U 
182 

26.4 
2.6 u 

6 UJ 
0.16 J 

28 R 
4U 
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APPENDIX H.27 
AREA B, GROUNDWATER- DISSOLVED IN ORGANICS 



APPENDIX H.27 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- DISSOLVED INORGANICS 
SWMU 09 (TANKS 214-215) 

09B-gw-di.xlsB-APP 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

RCRA METALS (ug!L) 
Arsenic, Soluble 
Barium, Soluble 
Cadmium, Soluble 
Chromium, Soluble 
Lead, Soluble 
Mercury, Soluble 
Selenium, Soluble 
Silver, Soluble 

9MW03 
04/20/96 

6U 
170 

25.1 
2.6 u 

6UJ 
0.1 UJ 
28 R 
4U 
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APPENDIX H.28 
AREA B, GROUNDWATER- WATER QUALITY 



APPENDIX H.28 

SUMMARY OF AREA B ANALYTICAL RESULTS, GROUNDWATER- WATER QUALITY 
SWMU 09 (TANKS 214-215) 

09B-gw-wq.xlsapp 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

WATER QUALITY 
Silver (mg/L) 
Copper (mg/L) 
Zinc (mg!L) 
Aluminum (mg!L) 
Iron (mg/L) 
Manganese (mg/L) 
Alkalinity (as CaC03) (mg!L) 
Salinity (ppt) 
Sulfate (mg/L) 
Chloride (mg!L) 
Fluoride (mg!L) 
Color (PCU) 
Odor (TON) 
Total dissolved solids (mg/L) 

13GW05 
06/28/99 

0.0006 u 
0.0081 B 
0.0019 B 

0.344 J 
2.09 

0.512 
184 

2.90 
170 
620 

0.50 
35 

2.00 
3,700 

13GW06 
06/28/99 

0.0237 
0.008 B 
0.334 

4.51 J 
0.0899 B 

13.8 
11,100 

39 
1,300 

22,000 
0.75 

20 
2.00 

45,000 
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APPENDIX H.29 
AREA B, SURFACE WATER-ORGANICS 



APPENDIX H.29 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW01 9SW01D 9SW03 9SW04 
Sample Date 6/29/99 6/29/99 6/29/99 6/29/99 

Volatiles (ug!L) 
I, I, 1-Trichloroethane 5U 5 u 5U 5 u 
I, 1 ,2,2-Tetrachloroethane 5U 5U 5U 5U 
l, 1,2-Trichloroethane 5U 5U 5U 5 u 
1, 1-Dichloroethane 5 u 5U 5 u 5 u 
I, 1-Dichloroethene 5U 5U 5U 5 u 
I ,2, 4-Trichlorobenzene lOU 10 u lOU lOU 
I ,2-Dichloropropane 5U 5U 5U 5 u 
1 ,3-Dich1orobenzene 10 u 10 u lOU lOU 
2-Butanone 25 u 25 u 25 u 25 u 
2-Hexanone 25 u 25 u 25 u 25 u 
4-Methyl-2-pentanone 25 u 25 u 25 u 25 u 
Acetone 50 u 50 u 50 u 50 u 
Benzene 5U 5U 5U 5U 
Bromodichloromethane 5U 5U 5U 5U 
Bromoform 5U 5U 5U 5U 
Bromomethane 10 u lOU 10 u lOU 
Carbon disulfide 5U 5U 5U 5U 
Carbon tetrachloride 5U 5U 5U 5U 
Chlorobenzene 5U 5U 5U 5U 
Chloroethane lOU 10 u 10 u 10 u 
Chloroform 5U 5U 5U 5U 
Chloromethane lOU lOU 10 u 10 u 
cis-1 ,2-Dichloroethene 5U 5U 5U 5U 
cis-1,3-Dichloropropene 5U 5U 5U 5U 
Dibromochloromethane 5U 5U 5U 5U 
Ethylbenzene 5U 5U 5U 5U 
Methylene chloride 5U 2.7 J 5U 5U 
Styrene 5U 5U 5U 5U 
Tetrachloroethene 5U 5U 5U 5U 
Toluene 5U 5U 5U 5U 
trans-1 ,2-Dichloroethene 5U 5U 5U 5U 
trans-1 ,3-Dichloropropene 5U 5U 5U 5U 
Trichloroethene 5U 5U 5U 5U 
Vinyl chloride 10 u 10 u lOU lOU 
Xylene (total) 10 u 10 u 10 u IOU 
Semivolatiles (ug!L) 
1 ,2-Dichlorobenzene lOU 10 u 10 u 10 u 
1 ,2-Dich1oroethane 5U 5U 5U 5U 
1,4-Dichlorobenzene lOU 10 u lOU lOU 
2,2'-0xybis( 1-Chloropropane) lOU 10 u lOU lOU 
2,4,5-Trichlorophenol lOU 10 u 10 u 10 u 
2, 4, 6-Trichlorophenol 10 u 10 u lOU 10 u 
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APPENDIX H.29 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW01 9SW01D 9SW03 9SW04 
Sample Date 6/29/99 6/29/99 6/29/99 6/29/99 

Semivolatiles (ug!L) (cont.) 
2,4-Dichlorophenol IOU 10 u IOU 10 u 
2,4-Dimethy1phenol IOU 10 u IOU 10 u 
2, 4-Dinitrophenol 50 u 50 u 50 u 50 u 
2, 4-Dinitrotoluene 10 u 10 u 10 u 10 u 
2,6-Dinitrotoluene IOU IOU IOU 10 u 
2-Chloronaphthalene 10 u 10 u 10 u 10 u 
2-Chlorophenol 10 u 10 u IOU IOU 
2-Methylnaphthalene 10 u IOU 10 u 10 u 
2-Nitroaniline 50 u 50 u 50 u 50 u 
2-Nitrophenol 10 u 10 u IOU 10 u 
3 ,3'-Dichlorobenzidine 20 u 20 u 20 u 20 u 
3 -Nitroaniline 50 u 50 u 50 u 50 u 
4,6-Dinitro-2-methylphenol 50 u 50 u 50 u 50 u 
4-Chloro-3 -methylphenol IOU 10 u IOU 10 u 
4-Chloroaniline 20 u 20 u 20 u 20 u 
4-Chlorophenyl phenyl ether IOU 10 u IOU 10 u 
4-Nitroaniline 50 u 50 u 50 u 50 u 
4-Nitrophenol 50 u 50 u 50 u 50 u 
Acenaphthene IOU 10 u 10 u 10 u 
Acenaphthylene 10 u IOU IOU IOU 
Anthracene 10 u IOU 10 u IOU 
Benzidine 80 u 80 u 80 u 80 u 
Benzo( a )anthracene IOU 10 u IOU IOU 
Benzo( a )pyrene IOU 10 u 10 u 10 u 
Benzo(b )fluoranthene 10 u 10 u 10 u IOU 
Benzo(g,h,i)pery1ene IOU 10 u 10 u IOU 
Benzo(k)fluoranthene 10 u 10 u 10 u IOU 
Benzoic acid 50 u 50 u 50 u 50 u 
Benzyl alcohol 10 u IOU 10 u 10 u 
Bis(2-chloroethoxy)methane 10 u 10 u 10 u 10 u 
Bis(2-chloroethyl)ether 10 u 10 u 10 u 10 u 
Bis(2-ethylhexyl)phthalate IOU 10 u 10 u IOU 
Bromodiphenyl ether, p- 10 u 10 u 10 u IOU 
Butylbenzylphthalate 10 u 10 u 10 u 10 u 
Chrysene 10 u IOU 10 u IOU 
Dibenzo( a,h)anthracene 10 u 10 u 10 u 10 u 
Dibenzofuran 10 u 10 u IOU IOU 
Diethylphthalate 10 u 10 u 10 u 10 u 
Dimethylphthalate IOU 10 u 10 u IOU 
Di-n-butylphthalate 10 u 10 u IOU 10 u 
Di-n-octy1phthalate 10 u 10 u IOU 10 u 
Diphenylamine 10 u 10 u 10 u 10 u 
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APPENDIX H.29 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW01 9SW01D 9SW03 9SW04 
Sample Date 6/29/99 6/29/99 6/29/99 6/29/99 

Semivolatiles (ug!L) (cont.) 
F1uoranthene 10 u 10 u 10 u 10 u 
Fluorene 10 u 10 u 10 u lOU 
Hexachlorobenzene 10 u 10 u 10 u 10 u 
Hexach1orobutadiene 10 u 10 u 10 u 10 u 
Hexachlorocyclopentadiene 10 u 10 u 10 u 10 u 
Hexachloroethane 10 u lOU 10 u lOU 
Indeno( 1 ,2,3-cd)pyrene 10 u lOU 10 u 10 u 
Isophorone 10 u 10 u 10 u IOU 
m-Creso1 10 u lOU 10 u 10 u 
Naphthalene 10 u 10 u 10 u lOU 
Nitrobenzene 10 u 10 u 10 u lOU 
N-Nitrosodimethy1amine 10 u lOU 10 u 10 u 
N-Nitroso-di-n-propylamine 10 u 10 u 10 u lOU 
o-Cresol 10 u lOU 10 u lOU 
Pentachlorophenol 50 u 50 u 50 u 50 u 
Phenanthrene 10 u IOU 10 u 10 u 
Phenol lOU lOU 10 u 10 u 
Pyrene 10 u 10 u 10 u lOU 
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APPENDIX H.30 
AREA B, SURFACE WATER- TOTAL INORGANICS 



APPENDIX H.30 

SUMMARY OF AREA B ANALYTICAL RESULTS, SURFACE WATER- TOTAL INORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW01 9SWOID 9SW03 9SW04 
Sample Date 06/29/99 06/29/99 06/29/99 06/29/99 

TOTAL METALS (ug/L) 
Antimony 13.5 u 16.5 2.7 u 2.7 u 
Arsenic 17.8 J 10 J 33.5 J 39.7 J 
Barium 54.2 51.7 54.9 61.1 
Beryllium 0.73 0.57 0.1 u 0.12 J 
Cadmium 2.5 u 2.5 u 0.94 J 1.5 J 
Chromium 8.5 5U 8 J 7.7 u 
Cobalt 4.1 3.5 3.6 J 4.4 J 
Copper 50.4 35.7 41.4 u 55.6 J 
Cyanide 6.1 10 u lOU lOU 
Lead 4.5 u 4.5 u 4.5 u 5.4 J 
Mercury 0.1 u 0.1 u 0.1 u 0.1 u 
Nickel 10.1 9.7 4.5 J 4.4 J 
Selenium 17 u 17 u 17 u 17 UJ 
Silver 3 u 3 u 0.6 u 0.6 u 
Sulfide IOOU lOOU IOOU 100 u 
Thallium 180 R 180 R 900 R 900 R 
Tin 8.5 u 9.2 5 J 3.8 J 
Vanadium 70.9 49.6 134 72.3 
Zinc 27.4 18.7 14.5 J 19.9 J 
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AREA B, SEDIMENT- ORGANICS 



APPENDIX H.31 

SUMMARY OF AREA B ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD01 9SD01D 9SD03 9SD04 
Sample Date 06/29/99 06/29/99 06/29/99 06/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 

Volatiles (uglkg) 
1, 1,1-Trichloroethane 12 u 12 u 10 u 12 u 
1,1 ,2,2-Tetrachloroethane 12 u 12 UJ 10 UJ 12 UJ 
1, I ,2-Trichloroethane 12 u 12 u 10 u 12U 
l, 1-Dichloroethane 12 u 12 u 10 u 12 u 
1, 1-Dichloroethene 12 u 12 u 10 u 12 u 
1 ,2-Dichloroethane 12 u 12 u 10 u 12 u 
1 ,2-Dichloropropane 12 u 12 u 10 u 12 u 
2-Butanone 58 u 62 u 28 J 39 J 
2-Hexanone 58 u 62 u 52 u 59 u 
4-Methyl-2-pentanone 58 u 62 u 52 u 59 u 
Acetone 87 J 130 140 200 
Benzene 12 u 12 u 10 u 12 u 
Bromodichloromethane 12 u 12U 10 u 12 u 
Bromoform 12 u 12 UJ 10 UJ 12 UJ 
Bromomethane 23 u 25 u 21 u 24 u 
Carbon disulfide 12 u 12U 5.3 J 8.9 J 
Carbon tetrachloride 12 u 12 u 10 u 12 u 
Chlorobenzene 12 u 12 UJ IOUJ 12 UJ 
Ch1oroethane 23 u 25 u 21 u 24 u 
Chloroform 12 u 12 u IOU 12 u 
Chloromethane 23 u 25 u 21 u 24 u 
cis-1 ,2-Dichloroethene 12 u 12 u 10 u 12 u 
cis-1 ,3-Dichloropropene 12 u 12 u 10 u 12 u 
Dibromochloromethane 12 u 12 u 10 u 12 u 
Ethylbenzene 12 u 12 UJ 10 UJ 12 UJ 
Methylene chloride 12 u 12 u IOU 12 u 
Styrene 12 u 12 UJ IOUJ 12 UJ 
Tetrachloroethene 12 u 12 u 10 u 12 u 
Toluene 12 u 12U 10 u 12 u 
trans-1 ,2-Dichloroethene 12 u 12 u IOU 12 u 
trans-1 ,3 -Dichloropropene 12U 12 u IOU 12U 
Trichloroethene 12 u 12 u IOU 12 u 
Vinyl chloride 23 u 25 u 21 u 24 u 
Xylene (total) 23 u 25 u 21UJ 24 u 
Semivolatiles (uglkg) 
1 ,2, 4-Trichlorobenzene 720U 820 u 1400 u 3600 u 
1 ,2-Dichlorobenzene 720U 820 u 1400 u 3600 u 
I ,3 -Dichlorobenzene 720U 820 u 1400 u 3600 u 
I, 4-Dichlorobenzene 720U 820 u I400 u 3600 u 
2,2'-0xybis( I-Chloropropane) 720 u 820 u I400 u 3600 u 
2, 4,5-Trichloropheno1 720U 820 u I400 u 3600 u 
2,4,6-Trich1oropheno1 720U 820 u 1400 u 3600 u 
2, 4-Dichlorophenol 720U 820 u I400 u 3600 u 
2, 4-Dimethylpheno1 720U 820 u 1400 u 3600 u 
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APPENDIX H.31 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD01 9SDOID 9SD03 9SD04 
Sample Date 06/29/99 06/29/99 06/29/99 06/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 

Semivolatiles (uglkg) (cont.) 
2,4-Dinitrophenol 3700 u 4200 u 7100 u 18000 u 
2, 4-Dinitrotoluene 720 u 820 u 1400 u 3600 u 
2, 6-Dini trotoluene 720U 820 u 1400 u 3600 u 
2-Chloronaphthalene 720U 820 u 1400 u 3600 u 
2-Chlorophenol 720U 820 u 1400 u 3600 u 
2-Methylnaphthalene 720U 820 u 1400 u 3600 u 
2-Nitroaniline 3700 u 4200 u 7100 u 18000 u 
2-Nitrophenol 720U 820 u 1400 u 3600 u 
3,3'-Dichlorobenzidine 1400 u 1600 u 2800 u 7200 u 
3-Nitroaniline 3700 u 4200 u 7100 u 18000 u 
4,6-Dinitro-2-methylphenol 3700 u 4200 u 7100 u 18000 u 
4-Chloro-3-methylphenol 720U 820 u 1400 u 3600 u 
4-Chloroaniline 1400 u 1600 u 2800 u 7200 u 
4-Chlorophenyl phenyl ether 720U 820 u 1400 u 3600 u 
4-Nitroani1ine 3700 u 4200 u 7100 u 18000 u 
4-Nitrophenol 3700 u 4200 u 7100 u 18000 u 
Acenaphthene 720U 820 u 1400 u 3600 u 
Acenaphthylene 720U 820 u 1400 u 3600 u 
Anthracene 720U 820 u 1400 u 3600 u 
Benzidine 5900 u 6700 u 11000 u 29000 u 
Benzo( a )anthracene 720U 820 u 1400 u 3600 u 
Benzo( a )pyrene 720U 820 u 1400 u 3600 u 
Benzo(b )fluoranthene 720U 820 u 1400 u 3600 u 
Benzo(g,h,i)pery1ene 720U 820 u 1400 u 3600 u 
Benzo(k)fluoranthene 720U 820 u 1400 u 3600 u 
Benzoic acid 3700 u 4200 u 7100U 18000 u 
Benzyl alcohol 720U 820 u 1400 u 3600 u 
Bis(2-chloroethoxy)methane 720U 820 u 1400 u 3600 u 
Bis(2-chloroethyl)ether 720U 820 u 1400 u 3600 u 
Bis(2-ethylhexyl)phthalate 720U 820 u 1400 u 3600 u 
Bromodiphenyl ether, p- 720U 820 u 1400 u 3600 u 
Butylbenzylphthalate 720U 820 u 1400 u 3600 u 
Chrysene 720U 820 u 1400 u 3600 u 
Dibenzo( a,h)anthracene 720U 820 u 1400 u 3600 u 
Dibenzofuran 720U 820 u 1400 u 3600 u 
Diethylphthalate 720U 820 u 1400 u 3600 u 
Dimethylphtha1ate 720U 820 u 1400 u 3600 u 
Di-n-butylphthalate 720U 820 u 1400 u 3600 u 
Di-n-octylphthalate 720U 820 u 1400 u 3600 u 
Diphenylamine 720U 820 u 1400 u 3600 u 
Fluoranthene 720U 820 u 1400 u 3600 u 
Fluorene 720U 820 u 1400 u 3600 u 
Hexachlorobenzene 720U 820 u 1400 u 3600 u 
Hexachlorobutadiene 720U 820 u 1400 u 3600 u 

09B-sd-o.xlsWITHDUPS Page 2 of3 



APPENDIX H.31 (continued) 

SUMMARY OF AREA B ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD01 9SD01D 9SD03 9SD04 
Sample Date 06/29/99 06/29/99 06/29/99 06/2:9/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 

Semivolatiles (ug!kg) (cont.) 
Hexachlorocyclopentadiene 720U 820 u 1400 u 3600 u 
Hexachloroethane 720U 820 u 1400 u 3600 u 
Indeno( 1 ,2,3-cd)pyrene 720U 820 u 1400 u 3600 u 
Isophorone 720U 820 u 1400 u 3600 u 
m-Cresol 720U 820 u 1400 u 3600 u 
Naphthalene 720U 820 u 1400 u 3600 u 
Nitrobenzene 720U 820 u 1400 u 3600 u 
N-Nitrosodimethylamine 720U 820 u 1400 u 3600 u 
N-Nitroso-di-n-propylamine 720U 820 u 1400 u 3600 u 
o-Cresol 720U 820 u 1400 u 3600 u 
Pentachlorophenol 3700 u 4200 u 7100 u 18000 u 
Phenanthrene 720U 820 u 1400 u 3600 u 
Phenol 720U 820 u 1400 u 3600 u 
Pyrene 720U 820 u 1400 u 3600 u 
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APPENIX H.32 

SUMMARY OF AREA B ANALYTICAL RESULTS, SEDIMENT- INORGANICS 
SWMU 9 (TANKS 214-215) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD01 9SDOID 9SD03 9SD04 
Sample Date 06/29/99 06/29/99 06/29/99 06/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 0.00-0.50 0.00-0.50 

lnorganics (mg/l{g) 
Antimony 0.59 R 0.68 R 0.51 R 0.59 R 
Arsenic 1 J 0.8 J 1.2 J 1.3 J 
Barium 13 14 15 20 
Beryllium 0.13 J 0.15 J 0.12 J 0.16 J 
Cadmium 0.11 u 0.13 u 0.14 J 0.12 J 
Chromium 22 23 28 26 
Cobalt 7.9 5.4 8.3 12 
Copper 98 J 70 J 83 J 120 J 
Cyanide 2.2 u 2.5 u 2.1 u 2.2 u 
Lead 5 J 5.4 J 47 J 24 J 
Mercury 0.07 J 0.085 J 0.084 J 0.1 J 
Nickel 7.7 J 6.7 7.2 J 9.8 
Selenium 1.8 UJ 2.1 UJ 1.8 UJ 1.8 UJ 
Silver 0.13 u 0.15 u 0.11 u 0.13 u 
Sulfide 54 u 62 u 210 250 
Thallium 0.39 UJ 0.45 UJ 0.38 UJ 0.39 UJ 
Tin 4.5 J 4.7 3.6 J 4.3 J 
Vanadium 160 150 130 180 
Zinc 49 J 49 J 49 J 63 J 
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APPENDIX H.33 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS05 9SS06 9MW04-00 
Sample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Volatiles (uglkg) 
1,1,1,2-Tetrachloroethane llU 10 u llU 
1, 1,1-Trichloroethane 5U 5U 6U 
1,1,2,2-Tetrachloroethane 5U 5U 6U 
1,1 ,2-Trichloroethane 5U 5U 6U 
1, 1-Dichloroethane 5U 5U 6U 
1, 1-Dichloroethene 5U 5U 6U 
1 ,2,3-Trichloropropane llU 10 u llU 
1 ,2-Dibromo-3-chloropropane 21 u 21 u 23 u 
1 ,2-Dibromoethane 21 u 21 u 23 u 
1,2-Dichloroethane 5U 5U 6UJ 
1,2-Dichloroethene (Total) 5U 5U 6U 
1 ,2-Dichloropropane 5U 5U 6U 
2-Butanone 11 UJ lOUJ llU 
2-Chloro-1 ,3-butadiene llOU 100 u llOU 
2-Hexanone 11 UJ 10 UJ llU 
3 -Chloropropene 21 u 21 u 23 u 
4-Methyl-2-pentanone 11 UJ 10 UJ llU 
Acetone llUJ 10 UJ llUJ 
Acetonitrile llOU 100 u llOU 
Acrolein 530 UJ 530 UJ 570 u 
Acrylonitrile 110 u lOOU llOU 
Benzene 5U 5U 6U 
Bromodichloromethane 5U 5U 6U 
Bromoform 5U 5U 6U 
Bromomethane llU lOU llU 
Carbon disulfide 5U 5U 6U 
Carbon tetrachloride 5U 5U 6UJ 
Chlorobenzene 5U 5U 6U 
Chloroethane llU lOU llU 
Chloroform 5U 5U 6U 
Chloromethane llU lOU 11 UJ 
cis-1 ,3-Dichloropropene 5U 5U 6U 
Dibromochloromethane 5U 5U 6U 
Dibromomethane llU 10 u llU 
Dichlorodifluoromethane 21 UJ 21 UJ 23 UJ 
Ethylbenzene 5U 5U 6U 
Ethylmethacrylate 21 u 21 u 23 u 
Iodomethane llU lOU llU 
Isobutanol 2100 R 2100 R 2300 R 
Methacrylonitrile 21 u 21 u 23 u 
Methylene chloride 5U 5U 6UJ 
Pentachloroethane 21 u 21 u 23 u 
Propionitrile (Ethyl Cyanide) 53 UJ 53 UJ 57 R 
Styrene 5U 5U 6U 
Tetrachloroethene 5U 5U 6U 
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APPENDIX H.33 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS05 9SS06 9MW04-00 
Sample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Volatiles (uglkg) (cont.) 
Toluene 5U 5U 6U 
trans- I ,3 -Dichloropropene 5U 5U 6U 
trans-1, 4-Dichloro-2-butene 21 u 21 u 23 u 
Trichloroethene 5U 5U 6U 
Trichlorofluoromethane llUJ 10 UJ llU 
Vinyl Acetate llU lOU llU 
Vinyl chloride llU IOU llUJ 
Xylene (total) 5U 5U 6U 
Semivolatiles (uglkg) 
I ,2,4,5-Tetrachlorobenzene 350 R 340 R 380 R 
I ,2, 4-Trichlorobenzene 350 u 340 u 380 u 
l ,2-Dichlorobenzene 350 u 340 u 380 u 
1 ,2-Diphenylhydrazine 350 u 340 u 380 u 
l, 3-Dichlorobenzene 350 u 340 u 380 u 
I A-Dichlorobenzene 350 u 340 u 380 u 
1,4-Dioxane 700 u 690 u 760 u 
1,4-Naphthoquinone 1700 UJ 1700 UJ 1900 UJ 
1-Naphthylamine 700 u 690 u 760 u 
2,2'-0xybis( 1-Chloropropane) 350 u 340 u 380 u 
2,3,4,6-Tetrachlorophenol 350 u 340 u 380 u 
2, 4, 5-Trichlorophenol 1700 u 1700 u 1900 u 
2, 4,6-Trichlorophenol 350 u 340 u 380 u 
2,4-Dichlorophenol 350 u 340 u 380 u 
2, 4-Dimethylphenol 350 u 340 u 380 u 
2,4-Dinitrophenol 1700 UJ 1700 UJ 1900 u 
2,4-Dinitrotoluene 350 u 340 u 380 u 
2,6-Dichlorophenol 350 u 340 u 380 UJ 
2,6-Dinitrotoluene 350 u 340 u 380 u 
2-Acetylaminofluorene 700 u 690 u 760 u 
2-Chloronaphthalene 350 u 340 u 380 u 
2-Chlorophenol 350 u 340 u 380 u 
2-Me thy !naphthalene 350 UJ 340 UJ 380 UJ 
2-Naphthylamine 870 u 860 u 950 u 
2-Nitroaniline 1700 u 1700 u 1900 u 
2-Nitrophenol 350 u 340 u 380 u 
2-Picoline 350 u 340 u 380 u 
2-sec-butyl-4,6-dinitrophenol 700 u 690 u 760 u 
3 ,3'-Dichlorobenzidine 700 u 690 u 760 u 
3 ,3'-Dimethylbenzidine 1700 u 1700 u 1900 u 
3 -Methylcholanthrene 350 u 340 u 380 u 
3-Nitroaniline 1700 u 1700 u 1900 u 
4,6-Dinitro-2-methy1phenol 1700 UJ 1700 UJ 1900 u 
4-Aminobiphenyl 700 u 690 u 760 u 
4-bromophenyl-phenylether 350 u 340 u 380 UJ 
4-Chloro-3-methylphenol 700 u 690 u 760 u 
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APPENDIX H.33 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample lD 9SS05 9SS06 9MW04-00 
Sample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Scmivolatiles (ug!kg) (cont.) 
4-Chloroaniline 700 u 690 u 760 u 
4-Chlorophenyl-phenylether 350 u 340 u 380 u 
4-Nitroaniline 1700 u 1700 u 1900 u 
4-Nitrophenol 1700 u 1700 u 1900 u 
4-Nitroquinoline-1-oxide 1700 UJ 1700 UJ 1900 R 
5-Nitro-o-toluidine 700 UJ 690 UJ 760 u 
7, 12-Dimethylbenz(a)anthracene 700 u 690 u 760 u 
a,a-Dimethylphenethylamine 1700 u 1700 u 1900 UJ 
Acenaphthene 350 u 340 u 380 u 
Acenaphthylene 350 u 340 u 380 u 
Acetophenone 350 u 340 u 380 u 
Aniline 1700 u 1700 u 1900 u 
Anthracene 350 u 340 u 380 u 
Aramite 700 R 690 R 760 u 
Benzidine 3500 UJ 3400 UJ 3800 UJ 
Benzo( a)anthracene 350 u 340 u 380 u 
Benzo(a)pyrene 350 u 340 u 380 u 
Benzo(b )fluoranthene 350 u 340 u 59 J 
Benzo(g,h,i)perylene 350 u 340 u 380 u 
Benzo(k)fluoranthene 350 u 340 u 380 u 
Benzoic acid 1700 UJ 1700 UJ 1900 UJ 
Benzyl alcohol 350 UJ 340 UJ 380 UJ 
Bis(2-chloroethoxy)methane 350 u 340 u 380 u 
Bis(2-chloroethyl)ether 350 u 340 u 380 u 
Bis(2-ethylhexy1)phthalate 350 u 340 u 380 u 
Butylbenzylphthalate 350 u 340 u 380 u 
Carbazole 350 u 340 u 380 u 
Chlorobenzilate 350 u 340 u 380 u 
Chrysene 350 u 340 u 45 J 
Diallate 350 UJ 340 UJ 380 u 
Dibenzo( a,h)anthracene 350 u 340 u 380 u 
Dibenzofuran 350 u 340 u 380 u 
Diethylphthalate 350 u 340 u 380 u 
Dimethylphthalate 350 u 340 u 380 u 
Di-n-butylphthalate 350 u 340 u IOOJ 
Di-n-octy !phthalate 350 u 340 u 380 u 
Diphenylamine 350 u 340 u 380 u 
Ethyl methanesulfonate 350 u 340 u 380 u 
Fluoranthene 350 u 340 u 380 u 
Fluorene 350 u 340 u 380 u 
Hexachlorobenzene 350 u 340 u 380 u 
Hexachlorobutadiene 350 u 340 u 380 u 
Hexachlorocyclopentadiene 350 u 340 u 380 u 
Hexachloroethane 350 u 340 u 380 u 
Hexachlorophene 3500 R 3400 R 3800 R 
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APPENDIX H.33 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SS05 9SS06 9MW04-00 
Sample Date 03/20/96 03/20/96 03/20/96 
Depth Range (ft bgs) 0.00-1.00 0.00-1.00 0.00-1.00 

Semivolatiles (uglkg) (cont.) 
Hexachloropropene 1700 u 1700 u 1900 u 
Indeno( I ,2,3-cd)pyrene 350 u 340 u 380 u 
lsophorone 350 u 340 u 380 u 
Isosafrole 350 u 340 u 380 u 
m,p-Cresol 350 u 340 u 380 u 
m-Dinitrobenzene 700 u 690 u 760 u 
Methapyrilene 870 UJ 860 UJ 950 UJ 
Methyl methanesulfonate 350 u 340 u 380 u 
Naphthalene 350 u 340 u 380 u 
Nitrobenzene 350 u 340 u 380 u 
N-Nitrosodiethylamine 350 u 340 u 380 u 
N-Nitrosodimethylamine 350 UJ 340 UJ 380 u 
N-Nitroso-di -n-butylamine 350 u 340 u 380 u 
N-Nitroso-di-n-propylamine 350 u 340 u 380 u 
N-Nitrosodiphenylamine (1) 350 u 340 u 380 u 
N-Nitrosomethylethylamine 350 u 340 u 380 u 
N-Nitrosomorpholine 700 u 690 u 760 u 
N-Nitrosopiperidine 350 UJ 340 UJ 380 u 
N-Nitrosopyrrolidine 1700 u 1700 u 1900 u 
o-Cresol 350 u 340 u 380 u 
a-Toluidine 350 u 340 u 380 u 
p-Dimethylaminoazobenzene 700 UJ 690 UJ 760 u 
Pentachlorobenzene 350 u 340 u 380 u 
Pentachloronitrobenzene 350 u 340 u 380 R 
Pentachlorophenol 1700 u 1700 u 1900 u 
Phenacetin 350 u 340 u 380 u 
Phenanthrene 350 u 340 u 380 u 
Phenol 350 u 340 u 380 u 
p-Phenylenediamine 700 UJ 690 UJ 760 u 
Pronamide 350 u 340 u 380 u 
Pyrene 350 u 340 u 56 J 
Pyridine 700 u 690 u 760 UJ 
Safrole 350 u 340 u 380 u 
sym-Trinitrobenzene 3500 UJ 3400 UJ 3800 u 
TPH (uglkg) 
Diesel Range Organics 4400 u 4400 u 4800 u 
Gasoline Range Organics 32 u 27 J 34 u 
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APPENDIX H.34 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE SOIL- INORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 
Depth Range (ft bgs) 

RCRA METALS (mg/kg) 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

9SS05 
03/20/96 
0.00-1.00 

0.56 u 
110 

0.21 u 
I 7.6 J 

14.5 
0.05 u 
0.16 UJ 

0.3 u 

9SS06 
03/20/96 
0.00-1.00 

0.68 u 
52.6 
0.23 u 
30.4 J 

52.5 
0.05 u 
0.19 UJ 
0.32 u 

9MW04-00 
03/20/96 
0.00-1.00 

0.7 u 
59.6 
0.25 u 
25.1 .I 

9.3 
0.06 u 
0.97 UJ 
0.35 u 
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APPENDIX H.35 
AREA C, SUBSURFACE SOIL- ORGANICS 



Sample ID 
Sample Date 
Depth Range (ft bgs) 

Volatiles (ug/kg) 
1, 1,1 ,2-Tetrachloroethane 
I, I, I-Trichloroethane 
1,1 ,2,2-Tetrachloroethane 
I, I ,2-Trichloroethane 
I, 1-Dichioroethane 
1, 1-Dichloroethene 
I ,2,3-Trichloropropane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
1,2-Dichloroethane 
I ,2-Dichloroethene (Total) 
I ,2-Dichloropropane 
2-Butanone 
2-Chloro-1 ,3-butadiene 
2-Hexanone 
3-Chloropropene 
4-Methyl-2-pentanone 
Acetone 
Acetonitrile 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
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APPENDIX H.35 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 216-217) 

9MW04-03 
04/19/96 
6.00-8.00 

11 u 
6U 
6U 
6U 
6U 
6 UJ 

11 u 
22 UJ 
22 u 
6U 
6U 
6U 

11 u 
110 u 

11 u 
22 u 
11 u 
II U 

110 u 
560 UJ 
110 u 

6U 
L T 1 v u 

6U 
11 u 
6U 
6 UJ 
6U 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9MW04-05 
04/19/96 

10.00-12.00 

12 u 
6U 
6U 
6U 
6U 
6 UJ 

12 u 
23 UJ 
23 u 
6U 
6U 
6U 

12 u 
120 u 

12 u 
23 u 
12 u 
12 u 

120 u 
580 UJ 
120 u 

6U 
6U 
6U 

12 u 
6U 
6UJ 
6U 

9TP11-05 
04/13/96 

11.00 

12 u 
6U 
6U 
6U 
6U 
6 UJ 

12 u 
24 UJ 
24 u 
6U 
6U 
6U 

12 u 
120 u 

12 u 
24 UJ 
12 u 
I2 u 

120 UJ 
590 UJ 
120 u 

6U 
6U 
6U 

12 u 
6U 
6U 
6U 

9TP13-04 
04113/96 

9.00 

12 u 
6U 
6U 
6U 
6U 
6 UJ 

12 u 
23 UJ 
23 u 
6U 
6U 
6U 

12 u 
120 u 

12 UJ 

23 u 
12 u 
74 J 

120 UJ 
580 UJ 
120 u 

6U 
6U 
6U 

12 u 
6U 
6U 
6 u 

9TP13-04D 
04113/96 

9.00 

11 u 
6U 
6U 
6U 
6U 
6U 

II U 
23 u 
23 u 
6U 
6U 
6U 

11 u 
110 u 

I 1 U 
23 u 
I I U 
95 

110 u 
570 UJ 
110 u 

6U 
6U 
6U 

llU 
6U 
6U 
6U 

9TP14-05 
04/13/96 

10.00 

11 u 
6U 
6U 
6U 
6U 
6 UJ 

II U 
22 UJ 
22 u 
6U 
6U 
6U 

II U 

I 10 U 
I I UJ 
22 u 
II U 
II UJ 

110 UJ 
560 UJ 
110 u 

6U 
6U 
6U 

I 1 U 
6U 
6U 
6 u 

9TP14-05D 
04/13/96 

10.00 

I I U 

6U 
6U 
6U 
6U 
6 UJ 

II U 
22 UJ 
22 u 
6U 
6U 
6U 

1 I U 
110 u 

11 u 
22 UJ 
I I U 
II U 

110 UJ 
560 UJ 
110 u 

6U 
6U 
6U 

II U 
6U 
6U 
6U 

9TP15-05 
04/13/96 

IO.OO 

I2 u 
6U 
6U 
6U 
6U 
6 UJ 

12 u 
23 UJ 
23 u 
6U 
6U 
6U 

12 u 
I20 u 

12 UJ 
23 u 
12 u 
12 UJ 

120 UJ 
590 UJ 
120 u 

6U 
6U 
6U 

12 u 
6U 
6U 
6U 

9TP16-05 
04/13/96 

10.00 

\ 

12 u 
6U 
6U 
6U 
6U 
6 UJ 

I2 u 
24 UJ 
24 u 
6U 
6U 
6U 

12 u 
120 u 

12 UJ 
24 u 
12 u 
24 J 

120 UJ 
610 UJ 
120 u 

6U 
6U 

6U 
12 u 
6U 
6U 
6U 

9TPI 7-05 
04/14/96 

10.00 

14 UJ 
7 u 
7U 
7U 
7U 
7 UJ 

14 UJ 
28 UJ 
28 u 
7U 
7U 
7U 

14 u 
140 u 

14 UJ 
28 u 
14 u 
31 J 

140 u 
690 UJ 
I40 UJ 

7U 
7U 
7 UJ 

I4 u 
7U 
7 u 
7U 
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APPENDIX H.35 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 216-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TP11-05 9TPI3-04 9TPI3-04D 9TPI4-05 9TPI4-05D 9TPI5-05 9TPI6-05 9TP17-05 
Sample Date 04119/96 04/19/96 04113/96 04/13/96 04/13/96 04/13/96 04/I3/96 04/13/96 04/I3/96 04/14/96 
Depth Range (ft bgs) 6.00-8.00 IO.OO-I2.00 Il.OO 9.00 9.00 10.00 IO.OO 10.00 10.00 IO.OO 

Volatiles (ug/kg) (cont.) 
Chloroethane 11 u 12 u 12 u 12 u II U II u II u 12 u I2 u I4 u 
Chloroform 6U 6U 6U 6U 6 u 6U 6U 6U 6U 7U 
Chloromethane II u I2 u 12 u I2 u 11 u II U II u I2 u I2 u I4 u 
cis-! ,3-Dichloropropene 6U 6U 6U 6U 6U 6U 6U 6U 6U 7U 
Dibromochloromethane 6U 6U 6U 6U 6U 6U 6U 6U 6U 7U 
Dibromomethane II UJ I2 UJ I2 u I2 u II u II u II u 12 u I2 u I4 UJ 
Dichlorodifluoromethane 22 UJ 23 UJ 24 UJ 23 UJ 23 u 22 UJ 22 UJ 23 UJ 24 UJ 28 UJ 
Ethyl benzene 6U 6U 6U 6U 6U 6U 22 u 6U 6U 7U 
Ethylmethacrylate 22 u 23 u 24 u 23 u 23 u 22 u 6U 23 u 24 u 28 u 
Iodomethane 11 UJ 12 UJ 12 u 12 UJ II U II UJ I1 u I2 UJ I2 UJ I4 UJ 
Isobutanol 2200 R 2300 u 2400 R 2300 R 2300 R 2200 R 2200 R 2300 R 2400 R 2800 R 
Methacrylonitrile 22U 23 u 24 u 23 u 23 u 22 u 22U 23 u 24 u 28 u 
Methylene chloride 6U 6U 6 UJ 6 UJ 6UJ 6 UJ 6 UJ 6 UJ 6 UJ 7 UJ 
Pentachloroethane 22 u 23 u 24 u 23 u 23 u 22 u 22 u 23 u 24 u 28 UJ 
Propionitrile (Ethyl Cyanide) 56 R 58 u 59 R 58 R 57 R 56 R 56 R 59 R 6I R 69 R 
Styrene 6U 6U 6U 6U 6U 6U 6 u 6U 6U 7U 
Tetrachloroethene 6U 6U 6U 6U 6U 6U 6U 6U 6 u 7 u 
Toluene 6U 6U 6U 6U 6U 6U 6U 6U 6U 7U 
trans-1,3-Dichloropropene 6U 6U 6U 6U 6U 6U 6U 6U 6U 7U 

trans-1 ,4-Dichloro-2-butene 22 u 23 u 24 u 23 u 23 u 22 u 22 u 23 u 24 u 28 UJ 

Trichloroethene 6U 6U 6U 6U 6U 6U 6U 6U 6U 7U 

Trichlorofluoromethane 1I u I2 u I2 u 12 u II u II U II u I2 u I2 u I4 u 
Vinyl Acetate II U 12 u 12 UJ I2 UJ 11 u II UJ II UJ 12 UJ 12 UJ 14 u 
Vinyl chloride II u 12 u I2 u I2 u II u II U II U 12 u 12 u I4 u 
Xylene (total) 6U 6U 6U 2 J 6U 6U 6U 6U 6U 7U 
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APPENDIX H.35 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TPII-05 9TP13-04 9TP13-04D 9TP14-05 9TP14-05D 9TP15-05 9TP16-05 9TP17-05 

Sample Date 04/19/96 04/19/96 04/13/96 04113/96 04/13/96 04/13/96 04/13/96 04/13/96 04/13/96 04/14/96 

Depth Range (ft bgs) 6.00-8.00 10.00-12.00 11.00 9.00 9.00 10.00 10.00 10.00 10.00 10.00 

Semivolatiles (ug/kg) 

1 ,2,4,5-Tetrachlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
I ,2,4-Trichlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
1,2-Dichlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
1 ,2-Diphenylhydrazine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
I ,3-Dichlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
I ,4-Dichlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
I ,4-Dioxane 720UJ 710 UJ 780 UJ 760 UJ 760 UJ 730 UJ 740 UJ 770U 820 u 920U 

I ,4-Naphthoquinone I800 UJ 1800 UJ 2000 UJ 1900 UJ 1900 UJ 1800 UJ 1800 UJ 1900 UJ 2000 UJ 2300 UJ 

I-Naphthylamine 720U 710 u 780 u 760 u 760 u 730 u 740 u 770U 820 u 920 u 
2,2'-0xybis( 1-Chloropropane) 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,3 ,4,6-Tetrachlorophenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,4,5-Trichlorophenol 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
2,4,6-Trichlorophenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,4-Dichloropheno 1 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,4-Dimethylphenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,4-Dinitrophenol 1800 UJ 1800 UJ 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
2, 4-Dinitroto luene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,6-Dichlorophenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2,6-Dinitrotoluene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2-Acetylaminofluorene 720U 710 u 780 u 760 u 760 u 730 u 740 u 770U 820 u 920 u 
2-Chloronaphthalene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2-Chlorophenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2-Meihyinaphihaiene ,.,fA T T ..., Cf\ T T -,C\f\JT 'l Of\ T T 380 u 370 u 370 u 380 u 410 u 460 u .)QV U .)UV U J7V U JOV U 

2-Naphthylamine 910 u 890 u 980 u 960 u 960 u 920U 920 u 960 u 1000 u 1100 u 
2-Nitroaniline 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
2-Nitrophenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2-Picoline 360 UJ 360 UJ 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
2-sec-butyl-4,6-dinitropheno1 720U 710 u 780 UJ 760 UJ 760 UJ 730 UJ 740 UJ 770U 820 u 920 u 
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APPENDIX H.35 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TPI 1-05 9TPI3-04 9TP13-04D 9TP14-05 9TPI4-05D 9TP15-05 9TP16-05 9TP17-05 
Sample Date 04119/96 04119/96 04113/96 04/13/96 04113/96 04/13/96 04/13/96 04113/96 04/13/96 04/14/96 
Depth Range (ft bgs) 6.00-8.00 10.00-12.00 I 1.00 9.00 9.00 10.00 10.00 10.00 10.00 10.00 

Semivolatiles (ug/kg) (cont.) 
3,3'-Dichlorobenzidine 720U 710 u 780 u 760 u 760 u 730 u 740 u 770U 820 u 920 UJ 
3,3'-Dimethylbenzidine 1800 R 1800 R 2000 R 1900 R 1900 R 1800 R 1800 R 1900 R 2000 R 2300 R 
3-Methylcholanthrene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
3-Nitroaniline 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
4,6-Dinitro-2-methylphenol 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 UJ 
4-Aminobiphenyl 720U 710 u 780U 760 u 760 u 730U 740 u 770U 820 u 920 u 
4-bromophenyl-pheny !ether 360 u 360 u 390 u 380 u NA 370 u NA 380 u 410 u 460 u 
4-Chloro-3-methylphenol 720U 710 u 780U 760 u 760 u 730 u 740 u 770U 820 u 920 u 
4-Chloroaniline 720U 710 u 780 u 760 u 760 u 730 u 740 u 770U 820 u 920 u 
4-Chlorophenyl-phenylether 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
4-Nitroaniline 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
4-Nitrophenol 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 UJ 
4-Nitroquinoline-1-oxide 1800 R 1800 R 2000 R 1900 R 1900 R 1800 R 1800 R 1900 R 2000 R 2300 R 

5-Nitro-o-toluidine 720U 710 u 780U 760 u 760 u 730 u 740 u 770U 820 u 920 u 
7, 12-Dimethylbenz(a)anthracene 720U 710 u 780U 760 u 760 u 730 u 740 u 770U 820 u 920U 

a, a-Dimethy lphenethylamine 1800 UJ 1800 UJ 2000 u 1900 u 19000 u 1800 u 1800 u 1900 UJ 2000 UJ 2300 UJ 

Acenaphthene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Acenaphthylene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Acetophenone 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Aniline 1800 UJ 1800 UJ 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 UJ 
Anthracene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Aramite 720U 710 u 780 UJ 760 UJ 760 UJ 730 UJ 740 UJ 770U 820 u 920 u 
Benzidine 3600 u 3600 u 3900 UJ 3800 UJ 3800 UJ 3700 UJ 3700 UJ 3800 UJ 4100 UJ 4600 u 
Benzo( a )anthracene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 UJ 

Benzo( a)pyrene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Benzo(b )fluoranthene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Benzo(g,h,i)perylene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Benzo(k)fluoranthene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
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APPENDIX H.35 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TPI I-05 9TP13-04 9TP13-04D 9TP14-05 9TPI4-05D 9TP15-05 9TPI6-05 9TPI7-05 

Sample Date 04/19/96 04/19/96 04/13/96 04/13/96 04/13/96 04/13/96 04/13/96 04/13/96 04/13/96 04/14/96 

Depth Range (ft bgs) 6.00-8.00 10.00-12.00 11.00 9.00 9.00 10.00 10.00 10.00 10.00 10.00 

Semivolatiles (ug/kg) (cont.) 

Benzoic acid 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
Benzyl alcohol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 UJ 

Bis(2-chloroethoxy )methane 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Bis(2-chloroethyl)ether 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Bis(2-ethylhexy !)phthalate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Butylbenzylphthalate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 UJ 

Carbazole 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Chlorobenzilate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Chrysene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 UJ 

Diallate 360 UJ 360 UJ 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 UJ 

Dibenzo( a,h )anthracene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Dibenzofuran 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Diethylphthalate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Dimethy !phthalate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Di-n-butylphthalate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Di-n-octylphthalate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Dipheny !amine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Ethyl methanesu1fonate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Fluoranthene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Fluorene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Hexachlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Hexachlorobutadiene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Hexachlorocyclopentadiene 'l t::fl T T 'l t::fl T 1 390 u 380 u 380 u 370 u 370 u 380 UJ 410 lJ.T 460 u ..JVV U JVV V 

Hexachloroethane 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Hexachlorophene 3600 UJ 3600 UJ 3900 u 3800 u 3800 u 3700 u 3700 u 3800 u 4100 u 4600 UJ 

Hexachloropropene 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
Indeno(l ,2,3-cd)pyrene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Isophorone 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
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APPENDIX H.35 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 216-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TP11-05 9TPI3-04 9TPI3-04D 9TPI4-05 9TPI4-05D 9TPI5-05 9TP16-05 9TPI7-05 

Sample Date 04119/96 04/19/96 04113/96 04/13/96 04/13/96 04/13/96 04/13/96 04/13/96 04/13/96 04/14/96 

Depth Range (ft bgs) 6.00-8.00 10.00-12.00 11.00 9.00 9.00 10.00 10.00 10.00 10.00 10.00 

Semivolatiles (ug/kg) (cont.) 
Isosafrole 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
m,p-Cresol 360 UJ 360 UJ 390 u 380 u NA 370 u NA 380 u 410 u 460 u 
m-Dinitrobenzene 720R 710 R 780 u 760 u 760 u 730 u 740 u 770U 820 u 920 u 
Methapyrilene 910 u 890 u 980 u 960 u 960 u 920 u 920 u 960 u 1000 u I 100 UJ 
Methyl methanesulfonate 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Naphthalene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Nitrobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitrosodiethylamine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitrosodimethylamine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitroso-di-n-butylamine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-N itroso-di-n-propy !amine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitrosodiphenylamine (1) 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitrosomethylethylamine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitrosomorpholine 720U 710 u 780U 760 u 760 u 730 u 740 u 770U 820 u 920 u 
N-N itrosop iperi dine 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
N-Nitrosopyrrolidine 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
o-Cresol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
o-Toluidine 360 UJ 360 UJ 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 UJ 

p-Dimethylaminoazobenzene 720U 710 u 780U 760 u 760 u 730 u 740 u 770U 820 u 920 u 
Pentachlorobenzene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Pentachloronitrobenzene 360 u 360 u 390 R 380 R 380 R 370 R 370 R 380 R 410 R 460 u 
Pentachlorophenol 1800 u 1800 u 2000 u 1900 u 1900 u 1800 u 1800 u 1900 u 2000 u 2300 u 
Phenacetin 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Phenanthrene 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Phenol 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
p-Pheny Ienediamine 720R 710 R 780R 760 R 760 R 730 R 740 R 770 UJ 820 UJ 920 R 

Pronamide 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
Pyrene 360 UJ 360 UJ 390 UJ 380 UJ 380 UJ 370 UJ 370 UJ 380 u 410 u 460 UJ 
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APPENDIX H.35 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- ORGANICS 

SWMU 09 (TANKS 216-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TP11-05 9TP13-04 9TP13-04D 9TP14-05 9TP14-05D 9TPJ5-05 9TP16-05 9TPI7-05 
Sample Date 04/19/96 04/19/96 04113/96 04/13/96 04/13/96 04/13/96 04/13/96 04/!3/96 04/13/96 04/14/96 

Depth Range (ft bgs) 6.00-8.00 I 0.00-12.00 11.00 9.00 9.00 10.00 10.00 10.00 10.00 10.00 

Semivolatiles (ug/kg) (cont.) 

Pyridine 720U 710 u 780U 760 u 760 u 730 u 740 u 770U 820 u 920 u 
Safrole 360 u 360 u 390 u 380 u 380 u 370 u 370 u 380 u 410 u 460 u 
sym-Trinitrobenzene 3600 u 3600 u 3900 u 3800 u 3800 u 3700 u 3700 u 3800 u 4100 u 4600 UJ 
TPH (ug/kg) 

Diesel Range Organics 4600 u 4600 u 4900 UJ 4800 UJ 4700 u 4600 u 4600 UJ 4800 UJ 5100 u 5600 u 
Gasoline Range Organics 33 u 33 u 35 u 19 J 34 u 33 u 33 u 35 u 37 u 41 u 
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APPENDIX H.36 

SUMMARY OF AREA C ANALYTICAL RESULTS, SUBSURFACE SOIL- INORGANICS 

SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04-03 9MW04-05 9TP11-05 9TP13-04 9TP13-04D 9TP14-05 9TP14-05D 9TP15-05 9TP16-05 9TP17-05 

Sample Date 04/19/96 04/19/96 04/13/96 04/13/96 04/13/96 04/13/96 04113/96 04/13/96 04/13/96 04/14/96 

Depth Range (ft bgs) 6.00-8.00 10.00-12.00 11.00 9.00 9.00 10.00 10.00 10.00 10.00 10.00 

RCRA METALS (mg/kg) 

Arsenic, Total 0.52 u 0.54 u 0.57 UJ 1.1 UJ 0.55 UJ 0.55 UJ 0.54 UJ 0.56 UJ 0.6 UJ 0.66 UJ 
Barium, Total 96.9 35.6 77.7 31.6 34.8 82.1 81.7 83.8 59.2 57.2 
Cadmium, Total 0.25 UJ 0.25 UJ 0.27 UJ 0.26 UJ 0.26 UJ 0.25 UJ 0.26 UJ 0.28 UJ 0.26 UJ 0.33 UJ 
Chromium, Total 28.3 20.4 24.2 R 24.4 R 26.2 R 22.4 R 22.4 R 22.4 R 29.1 R 24.9 R 
Lead, Total 1.4 1.2 5.2 J 6.4 J 14.5 J 26.2 J 22.1 J 24 J 31.5 J 2.2 J 
Mercury, Total 0.04 u 0.05 u 0.06 UJ 0.04 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.04 UJ 0.05 UJ 0.06 UJ 

Selenium, Total 0.24 UJ 0.25 UJ 0.26 UJ 0.26 UJ 0.64 UJ 0.26 UJ 0.25 UJ 0.26 UJ 0.28 UJ 0.31 UJ 
Silver, Total 0.72 0.71 0.57 0.71 0.79 0.35 u 0.36 u 0.39 u 0.86 0.67 
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APPENDIX H.37 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 13GW09 13GW10 13GW11 9MW04 13GW10 13GW10D 13GW11 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03/25/96 04/24/96 06/29/99 06/29/99 06/29/99 

Volatiles (ug/L) 

1,1, 1,2-Tetrachloroethane 10 u 10 u 10 u 10 u 10 u 10 u NA NA NA 
1, 1, 1-Trichloroethane 5U 5U 5 u 5U 5 u 5U NA NA 5 u 
1,1 ,2,2-Tetrachloroethane 5U 5U 5U 5U 5U 5 UJ NA NA 5 u 
1, 1,2-Trichloroethane 5U 5U 5U 5U 5U 5 UJ NA NA 5U 
1, 1-Dich1oroethane 5U 5U 5U 5U 5U 5U NA NA 5U 
I, 1-Dichloroethene 5U 5U 5U 5U 5U 5U NA NA 5 u 
1 ,2,3-Trichloropropane 10 u 10 u 10 u 10 u 10 u 10 UJ NA NA NA 
1,2-Dibromo-3-chloropropane 20 u 20 u 20 u 20 u 20 u 20 UJ NA NA NA 
1 ,2-Dibromoethane 20 u 20 u 20 u 20 u 20 u 20 UJ NA NA NA 
1 ,2-Dichloroethane 5U 5U 5U 5 u 5U 5 u NA NA 5 u 
1 ,2-Dichloroethene (Total) 5 u 5U 5 u 5 u 5 u 5 u NA NA NA 
1 ,2-Dichloropropane 5 u 5 u 5U 5 u 2 J 5U NA NA 5 u 
2-Butanone 10 u 10 u 10 u 10 u 10 u 10 UJ NA NA 25 u 
2-Chloro-1 ,3-butadiene 100 u 100 u 100 u 100 u 100 u 100 u NA NA NA 
2-Hexanone 10 u 10 u 10 u 10 u 10 u 10 UJ . NA NA 25 u 
3-Chloropropene 20 u 20 u 20 u 20 u 20 u 20 UJ NA NA NA 

4-Methyl-2-pentanone 10 u 10 u 10 u 10 u 10 u 10 UJ NA NA 25 u 
Acetone 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ NA NA 50 u 
Acetonitrile 100 UJ 100 UJ 100 UJ 100 UJ 100 u 100 UJ NA NA NA 

Acrolein 500 u 500 u 500 u 500 u 500 u 500 UJ NA NA NA 

Acrylonitrile 100 u 100 u 100 u 100 u 100 u 100 UJ NA NA NA 

Benzene 5U 5U 5U 5U 5U 5U NA NA 5U 

Bromodichloromethane 5U 5U 5U 5U 5U 5 u NA NA 5U 
n ....................... -C' ..... ._._.. <0 T T <: T T <0 T T " T r <: T T C T T T >.TA >.TA <: TT 
UlVUlVJ.VlHl .) u .) u .) u .) u .) u ~J UJ 1'~""' nn .) u 

Bromomethane 10 u 10 u 10 u 10 u 10 u 10 u NA NA 10 u 
Carbon disulfide 5U 5U 5U 5U 5U 5U NA NA 5U 

Carbon tetrachloride 5U 5U 5U 5U 5U 5U NA NA 5 u 
Chlorobenzene 5U 5U 5U 5 u 5U 5 u NA NA 5U 

Chloroethane 10 u 10 u 10 u 10 u 10 u 10 u NA NA 10 u 
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APPENDIX H.37 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 216-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 I3GW09 13GWIO 13GW11 9MW04 I3GWIO I3GWIOD 13GWII 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03/25/96 04/24/96 06129199 06/29/99 06/29/99 

Volatiles (ug!L) (cont.) 

Chloroform 5U 5 u 5U 5U 5 u 5U NA NA 5U 
Chloromethane 10 u 10 u 10 u 10 u IO UJ 10 u NA NA 10 u 
cis-! ,2-Dichloroethene NA NA NA NA NA NA NA NA 5U 
cis-! ,3-Dichloropropene 5U 5U 5 u 5U 5U 5U NA NA 5U 
Dibromochloromethane 5U 5U 5 u 5U 5 u 5U NA NA 5U 
Dibromomethane 10 u IO u 10 u 10 u IO u 10 u NA NA NA 
Dichlorodifluoromethane 20 u 20 u 20 u 20 u 20 UJ 20 u NA NA NA 
Ethylbenzene 5 u 5U 5 u 5U 5U 5U NA NA 5 u 
Ethy lm ethacry late 20 u 20 u 20 u 20 u 20 u 20 UJ NA NA NA 
Iodomethane 10 u 10 u 10 u 10 u 10 u 10 u NA NA NA 
Isobutanol 2000 R 2000 R 2000 R 2000 R 2000 u 2000 R NA NA NA 
Methacrylonitrile 20 u 20 u 20 u 20 u 20 u 20 UJ NA NA NA 
Methylene chloride 5 u 5U 5U 5U 5 u 5U NA NA 5 u 
Pentachloroethane 20 u 20 u 20 u 20 u 20 u 20 u NA NA NA 
Propionitrile (Ethyl Cyanide) 50 R 50 R 50 R 50 u 50 u 50 R NA NA NA 

Styrene 5U 5U 5U 5 u 5U 5U NA NA 5U 
Tetrach loroeth ene 5U 5 u 5U 5U 5U 5U NA NA 5U 

Toluene 5U 5U 5U 5U 5 u 5U NA NA 4.2 J 
trans-! ,2-Dich loroethene NA NA NA NA NA NA NA NA 5U 
trans-! ,3-Dichloropropene 5U 5U 5U 5 u 5 u 5U NA NA 5U 
trans- I ,4-Dichloro-2-butene 20 u 20 u 20 u 20 u 20 u 20 UJ NA NA NA 

Trichloroethene 5U 5U 5U 5U 5U 5U NA NA 5U 
Trichlorofluoromethane 10 u 10 u 10 u 10 u 10 u 10 u NA NA NA 

Vinyl Acetate IO u 10 u 10 u 10 u 10 u 10 UJ NA NA NA 
Vinyl chloride 10 u IO u IO u 10 u 10 u 10 u NA NA 10 u 
Xylene (total) 5U 5U 5U 5 u 5 u 5 u NA NA 10 u 
Semivolatiles (ug/L) 

1 ,2,4,5-Tetrachlorobenzene II U IO u 10 u 12 u 10 u 10 u NA NA NA 

I ,2,4-Trichlorobenzene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
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APPENDIX H.37 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 13GW09 13GW10 13GW11 9MW04 13GW10 13GW10D 13GWII 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03/25/96 04/24/96 06/29/99 06/29/99 06/29/99 

Semivolatiles (ug!L) (cont.) 
I ,2-Dichlorobenzene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

1,2-Diphenylhydrazine II U 10 u 10 u 12 u 10 u 10 u NA NA NA 
I ,3-Dichlorobenzene II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

1,4-Dichlorobenzene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
1,4-Dioxane 23 u 21 u 21 u 23 u 21 UJ 20 R NA NA NA 
1,4-Naphthoquinone 57 u 53 u 53 u 58 u 52 UJ 50 UJ NA NA NA 
1-Naphthylamine 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 
2,2'-0xybis(l-Chloropropane) 11 u 10 u 10 u 12 u 10 u 10 u 10 UJ 10 UJ NA 

2,3,4,6-Tetrachlorophenol 11 u 10 u 10 u 12 u 10 UJ 10 UJ NA NA NA 

2,4,5-Trichlorophenol 57 UJ 53 u 53 u 58 u 52 u 50 u 10 u 10 u NA 

2,4,6-Trichlorophenol II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2,4-Dichlorophenol llU 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2,4-Dimethylphenol 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2,4-Dinitrophenol 57 UJ 53 UJ 53 UJ 58 UJ 52 UJ 50 u 50 UJ 50 UJ NA 

2,4-Dinitrotoluene II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2,6-Dichlorophenol 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 

2,6-Dinitrotoluene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2-Acetylaminofluorene 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 

2-Chloronaphthalene II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2-Chlorophenol 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

2-Me thy !naphthalene II UJ 10 u 10 u 12 u 10 UJ 10 u 10 u 10 u NA 

2-Naphthylamine 28 u 26 u 26 u 29 u 26 UJ 25 u NA NA NA 

2-Nitroan iline 57 u 53 u 53 u 58 u 52 u 50 u 50 u 50 u NA 

2-Nitrophenoi i i u 10 u 10 u 12 u 1 A T T 1 f\ T T 1 f\ T T H\ T T 1\.TA 
IV U IV U lV U lV U n.n. 

2-Picoline 11 u IOU 10 u 12 u 10 UJ 10 UJ NA NA NA 

2-sec-butyl-4,6-dinitrophenol 23 u 21 u 21 u 23 u 21 UJ 20 u NA NA NA 

3,3'-Dichlorobenzidine 23 u 21 u 21 u 23 u 21 u 20 u 20 u 20 u NA 

3,3'-Dimethylbenzidine 57 u 53 u 53 u 58 u 52 u 50 u NA NA NA 

3-Methylcholanthrene 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
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APPENDIX H.37 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 216-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 13GW09 13GW10 13GW11 9MW04 13GW10 13GW10D 13GW11 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03/25/96 04/24/96 06/29/99 06/29/99 06/29/99 

Semivolatiles (ug!L) (cont.) 
3-Nitroaniline 57 u 53 u 53 u 58 u 52 u 50 u 50 u 50 u NA 
4- Chlorophenyl-phenylether 11 u 10 u 10 u 12 u IO u 10 u 10 u 10 u NA 
4,6-Dinitro-2-methylphenol 57 UJ 53 UJ 53 UJ 58 UJ 52 u 50 u 50 UJ 50 UJ NA 
4-Aminobiphenyl 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 
4-bromophenyl-phenylether 11 u IO u 10 u 12 u 10 u 10 u NA NA NA 
4-Chloro-3-methylphenol 23 u 21 u 21 u 23 u 21 u 20 u 10 u 10 u NA 
4-Ch1oroaniline 23 u 21 u 21 u 23 u 21 u 20 u 20 u 20 u NA 
4-Nitroaniline 57 u 53 UJ 53 UJ 58 UJ 52 u 50 u 50 u 50 u NA 
4-Nitrophenol 57 u 53 u 53 u 58 u 52 u 50 u 50 u 50 u NA 
4-Nitroquinoline-1-oxide 57 u 53 u 53 u 58 u 52 R 50 R NA NA NA 
5-Nitro-o-toluidine 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 

7, 12-Dimethylbenz(a)anthracene 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 

a,a-Dimethylphenethylamine 57 u 53 u 53 u 58 u 52 UJ 50 u NA NA NA 

Acenaphthene 11 u 10 u 10 u 12 u 10 u 10 u IOU 10 u NA 

Acenaphthylene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Acetophenone 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 

Aniline 57 u 53 UJ 53 UJ 58 UJ 52 UJ 50 u NA NA NA 

Anthracene II U 10 u IO u 12 u 10 u 10 u 10 u 10 u NA 

Aramite 23 u 2I u 21 u 23 u 2I R 20 R NA NA NA 

Benzidine IIO UJ 100 u IOO u 120 u 100 UJ 100 u 80 u 80 u NA 

Benzo( a )anthracene II u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Benzo( a )pyrene 11 u 10 u 10 u I2 u 10 u 10 u 10 u IO u NA 

Benzo(b )fluoranthene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Benzo(g,h,i)perylene II U IO u IO u 12 u 10 u IO u 10 u 10 u NA 

Benzo(k)fluoranthene I1 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Benzoic acid 57 u 53 u 53 u 58 u 52 u 50 u 50 UJ 50 UJ NA 

Benzyl alcohol 11 u 10 UJ 10 UJ 12 UJ 10 u 10 u 10 u 10 u NA 

Bis(2-chloroethoxy)methane 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Bis(2-chloroethyl)ether 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
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APPENDIX H.37 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 13GW09 13GW10 13GW11 9MW04 13GW10 13GW10D 13GW11 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03/25/96 04/24/96 06/29/99 06129199 06/29/99 

Semivolatiles (ug/L) (cont.) 

B is(2 -eth y lhexy !)phthalate 11 u 10 u 10 u 38 10 u 10 u 10 u 10 u NA 
Bromodiphenyl ether, p- NA NA NA NA NA NA 10 u 10 u NA 
Butylbenzylphthalate 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Carbazole II U IO u IO u I2 u IO u 10 u NA NA NA 
Chlorobenzilate 11 u 10 u 10 u 12 u 10 UJ 10 u NA NA NA 
Chrysene II u IO u 10 u 12 u 10 u 10 u IO u 10 u NA 
Diallate II U 10 u 10 u 12 u 10 u 10 u NA NA NA 
Dibenzo( a,h )anthracene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Dibenzofuran 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Diethylphthalate 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Dimethylphthalate 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Di-n-butylphthalate 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Di-n-octylphthalate II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Diphenylamine 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Ethyl methanesulfonate 11 u 10 u IO u 12 u 10 u 10 u NA NA NA 
Fluoranthene llU 10 u 10 u 12 u IO u 10 u 10 u 10 u NA 
Fluorene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Hexachlorobenzene 11 u lOU 10 u 12 u 10 u 10 u 10 u 10 u NA 
Hexachlorobutadiene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Hexachlorocyclopentadiene II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Hexachloroethane 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Hexachlorophene 110 u 100 u 100 u I20 u 100 R 100 R NA NA NA 
Hexachloropropene 57 u 53 u 53 u 58 u 52 UJ 50 u NA NA NA 
Indeno( 1 ,2,3-cd)pyrene 1 1 T T 1 A T T 1 f\ T T 1 .-, T T 1 f\ T T 11\ TT 11\ T T 11\ T I l\IA 

11 u 1V U lV U 
'"' u 

lV U IV U 1V U 1V U nn. 

Isophorone 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
lsosafrole 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
m,p-Cresol 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
m-Cresol NA NA NA NA NA NA 10 u 10 u NA 
m-Dinitrobenzene 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 
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APPENDIX H.37 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 

SWMU 09 (TANKS 216-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 13GW09 13GWIO 13GWII 9MW04 13GWIO 13GWIOD 13GW11 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03125196 04/24/96 06/29/99 06/29/99 06/29/99 

Semivolatiles (ug/L) (cont.) 
Methapyrilene 28 u 26 u 26 u 29 u 26 UJ 25 UJ NA NA NA 
Methyl methanesulfonate II U 10 u 10 u 12 u 10 u 10 u NA NA NA 
Naphthalene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
Nitrobenzene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
N-Nitrosodiethylamine 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
N-Nitrosodimethylamine 11 UJ 10 UJ 10 UJ 12 UJ 10 UJ 10 UJ 10 UJ IOUJ NA 
N-Nitroso-di-n-butylamine II U 10 u 10 u 12 u 10 u 10 u NA NA NA 
N-Nitroso-di-n-propy lam ine II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 
N-Nitrosodiphenylamine (I) 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
N-Nitrosomethylethy1amine 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
N-Nitrosomorpholine 23 u 21 u 21 u 23 u 21 u 20 UJ NA NA NA 

N-Nitrosopiperidine 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 
N-Nitrosopyrrolidine 57 u 53 u 53 u 58 u 52 u 50 u NA NA NA 

o-Cresol 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

o-Toluidine 11 u 10 u 10 u 12 u 10 R 10 R NA NA NA 

p-Dimethylaminoazobenzene 23 u 21 u 21 u 23 u 21 u 20 u NA NA NA 

Pentach1orobenzene II U 10 u 10 u 12 u 10 u 10 u NA NA NA 

Pentachloronitrobenzene II U 10 u 10 u 12 u 10 u 10 R NA NA NA 

Pentachlorophenol 57 u 53 u 53 u 58 u 52 u 50 u 50 u sou NA 

Phenacetin II U 10 u IOU 12 u 10 u 10 u NA NA NA 

Phenanthrene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Phenol II U 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

p-Phenylenediamine 23 u 21 u 21 u 23 u 21 UJ 20 R NA NA NA 

Pronamide II U 10 u 10 u 12 u 10 u 10 u NA NA NA 

Pyrene 11 u 10 u 10 u 12 u 10 u 10 u 10 u 10 u NA 

Pyridine 23 u 21 UJ 21 UJ 23 UJ 21 u 20 UJ NA NA NA 

Safrole 11 u 10 u 10 u 12 u 10 u 10 u NA NA NA 

sym-Trinitrobenzene 110 u 100 u 100 u 120 u 100 u 100 u NA NA NA 
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APPENDIX H.37 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW07 13GW08 13GW09 13GW10 13GWII 9MW04 13GW10 13GW10D 13GWII 

Sample Date 3/24/96 3/24/96 3/24/96 3/24/96 03/25/96 04/24/96 06/29/99 06/29/99 06/29/99 

PCBS (ug/L) 
Aroclor-1260 1.2U LIU 1 u l.lU 1 u 1U NA NA NA 

Aroclor-1254 1.2 u l.lU 1U l.!U 1U 1U NA NA NA 

Aroclor-1221 0.58 u 0.56 u 0.5 u 0.56 u 0.53 u 0.52 u NA NA NA 

Aroclor-1232 0.58 u 0.56 u 0.5 u 0.56 u 0.53 u 0.52 u NA NA NA 

Aroclor-1248 0.58 u 0.56 u 0.5 u 0.56 u 0.53 u 0.52 u NA NA NA 

Aroclor-1 016 0.58 u 0.56 u 0.5 u 0.56 u 0.53 u 0.52 u NA NA NA 

Aroclor-1242 0.58 u 0.56 u 0.5 u 0.56 u 0.53 u 0.52 u NA NA NA 

TPH (ug/L) 
Diesel Range Organics 130 UJ 130U 130 UJ 130 UJ 150 u 130 u NA NA NA 

Gasoline Range Organics 30 u 30 u 30 u 30 u 30 u 30 u NA NA NA 
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APPENDIX H.38 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- TOTAL IN ORGANICS 
SWMU 09 (TANKS 216-217) 

09C-gw-i .xlsC-APP 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

RCRA METALS (ug/L) 
Arsenic, Total 
Barium, Total 
Cadmium, Total 
Chromium, Total 
Lead, Total 
Mercury, Total 
Selenium, Total 
Silver, Total 

9MW04 
04/24/96 

1.8 UJ 

235 
12.1 

6.4 R 
1.2 UJ 

0.1 u 
2.8 UJ 

4U 
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APPENDIX H.39 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- DISSOLVED INORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9MW04 9MW04 
Sample Date 04/24/96 06/29/99 

RCRA METALS (ug/L ) 
Arsenic, Soluble 1.8 u NA 
Barium, Soluble 209 NA 
Cadmium, Soluble 11.4 24.7 
Chromium, Soluble 2.6 u NA 
Lead, Soluble 1.2 UJ NA 
Mercury, Soluble 0.1 u NA 
Selenium, Soluble 2.8 UJ NA 
Silver, Soluble 4U NA 
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APPENDIX H.40 

SUMMARY OF AREA C ANALYTICAL RESULTS, GROUNDWATER- WATER QUALITY 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 13GW10 13GW11 9MW04 
Sample Date 06/29/99 06/29/99 06/29/99 

Water Quality 
Alkalinity (as CaC03) (mg/L) 275 2,070 10,700 
Silver (mg!L) 0.0006 u 0.0105 0.0378 
Copper (mg!L) 0.0793 0.0563 0.0008 u 
Zinc (mg!L) 0.0692 0.0724 0.0068 B 
Salinity (ppt) 2.2 2.0 u 32 
Sulfate (mg/L) 5U 200 930 
Chloride (mg/L) 600 8,400 22,000 
Fluoride (mg/L) 0.82 0.2 u 0.28 
Color (PCU) 120 140 5U 
Aluminum (mg/L) 21.9 J 15.5 J 0.15 B 
Iron (mg/L) 25.1 19.7 (l.255 
Manganese (mg!L) 0.998 l.l 8.84 
Total dissolved solids (mg/L) 2,600 11,000 42,000 
Odor (TON) 1.0 1.0 1.0 
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APPENDIX H.41 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW06 9SW07 
Sample Date 6/29/99 6/29/99 

Volatiles (ug/L) 
1, 1,1-Trichloroethane 5U 5U 
I, 1 ,2,2-Tetrachloroethane 5U 5U 
I, I ,2-Trichloroethane 5U 5U 
I. I-Dichloroethane 5U su 
1, 1-Dichloroethene 5U 5U 
1 ,2, 4-Trichlorobenzene IO u IO u 
1 ,2-Dichloropropane 5U 5U 
1,3 -Dichlorobenzene lOU lOU 
2-Butanone 25 u 25 u 
2-Hexanone 25 u 25 u 
4-Methyl-2-pentanone 25 u 25 u 
Acetone 50 u 50 u 
Benzene 5U 5U 
Bromodichloromethane 5U 5U 
Bromoform su 5U 
Bromomethane lOU 10 u 
Carbon disulfide 5U 5U 
Carbon tetrachloride 5U 5U 
Chlorobenzene 5U 5U 
Chloroethane lOU 10 u 
Chloroform 5U 5U 
Chloromethane 10 u 10 u 
cis-1 ,2-Dichloroethene 5U 5U 
cis-1 ,3 -Dichloropropene 5U 5U 
Dibromochloromethane su 5U 
Ethylbenzene su 5U 
Methylene chloride 5U 2.9 J 
Styrene 5U 5U 
Tetrachloroethene 5U 5U 
Toluene 5U 5U 
trans-1 ,2-Dichloroethene 5U 5U 
trans-1, 3-Dichloropropene 5U 5U 
Trichloroethene 5U 5U 
Vinyl chloride 10 u 10 u 
Xylene (total) 10 u 10 u 
Semivolatiles (ug!L) 
1 ,2-Dichlorobenzene 10 u 10 u 
1,2-Dichloroethane 5U 5U 
1 ,4-Dichlorobenzene 10 u 10 u 
2, 2'-0xybis(l-Chloropropane) 10 u 10 u 
2,4 ,5-Trichlorophenol 10 u 10 u 
2,4,6-Trichlorophenol 10 u 10 u 
2,4-Dichlorophenol 10 u 10 u 
2,4-Dimethylphenol 10 u 10 u 
2,4-Dinitrophenol 50 u 50 u 
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APPENDIX B.41 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS~ SURFACE WATER- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS~ PUERTO RICO 

Sample ID 9SW06 9SW07 
Sample Date 6/29/99 6/29/99 

Semivolatiles (ug!L) (cont.) 
2, 4-Dinitrotoluene IOU IOU 
2,6-Dinitrotoluene 10 u lOU 
2-Chloronaphthalene IOU 10 u 
2-Chlorophenol IOU 10 u 
2-Methylnaphthalene IOU IOU 
2-Nitroaniline 50 u 50 u 
2-Nitrophenol IOU 10 u 
3 ,3'-Dichlorobenzidine 20 u 20 u 
3-Nitroaniline 50 u 50 u 
4,6-Dinitro-2-methylphenol 50 u 50 u 
4-Chloro-3-methylphenol lOU 10 u 
4-Chloroaniline 20 u 20 u 
4-Chloropheny1 phenyl ether lOU IOU 
4-Nitroaniline 50 u 50 u 
4-Nitrophenol 50 u 50 u 
Acenaphthene 10 u 10 u 
Acenaphthylene 10 u 10 u 
Anthracene 10 u lOU 
Benzidine 80 u 80 u 
Benzo( a )anthracene lOU 10 u 
Benzo( a )pyrene 10 u 10 u 
Benzo(b )fl uoranthene IOU 10 u 
Benzo(g,h,i)perylene IOU 10 u 
Benzo(k)fluoranthene 10 u 10 u 
Benzoic acid 50 u sou 
Benzyl alcohol IOU 10 u 
Bis(2-chloroethoxy)methane 10 u 10 u 
Bis(2-chloroethyl)ether lOU 10 u 
Bis(2-ethy1hexyl)phthalate 10 u 10 u 
Bromodiphenyl ether, p- 10 u 10 u 
Butylbenzylphthalate lOU 10 u 
Chrysene IOU 10 u 
Dibenzo( a,h )anthracene 10 u 10 u 
Dibenzofuran lOU 10 u 
Diethylphthalate IOU lOU 
Dimethylphthalate IOU 10 u 
Di -n-butylphthalate 10 u 10 u 
Di -n-octylphthalate 10 u 10 u 
Diphenylamine 10 u 10 u 
Fluoranthene 10 u 10 u 
Fluorene 10 u 10 u 
Hexachlorobenzene lOU 10 u 
Hexachlorobutadiene 10 u 10 u 
Hexachlorocyclopentadiene 10 u 10 u 
Hexachloroethane 10 u 10 u 
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APPENDIX H.41 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE WATER- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW06 9SW07 
Sample Date 6/29/99 6/29/99 

Scmivolatilcs (ug/L) (cont.) 
Indeno( 1 ,2,3 -cd)pyrene lOU 10 u 
Isophorone 10 u 10 u 
m-Creso1 10 u lOU 
Naphthalene 10 u lOU 
Nitrobenzene 10 u 10 u 
N-Nitrosodimethylamine lOU 10 u 
N-Nitroso-di-n-propylamine 10 u 10 u 
o-Cresol lOU 10 u 
Pentachlorophenol 50 u 50 u 
Phenanthrene 10 u lOU 
Phenol 10 u 10 u 
Pyrene lOU lOU 
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APPENDIX H.42 

SUMMARY OF AREA C ANALYTICAL RESULTS, SURFACE WATER- TOTAL INORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SW06 9SW07 
Sample Date 06/29/99 06/29/99 

Total Metals (ug!L) 
Antimony 13.5 u 13.5 u 
Arsenic 60.8 J 8.7 J 
Barium 341 274 
Beryllium 2.3 2.4 
Cadmium 3.3 2.5 u 
Chromium 155 103 
Cobalt 145 81.6 
Copper 389 368 
Lead 130J 80.9 J 
Mercury 0.59 0.5 
Nickel 63.4 53.5 
Selenium 17 u 17U 
Silver 3U 3 u 
Sulfide 100 u 100 u 
Thallium 180 R 180 R 
Tin 13 11.5 
Vanadium 1070 660 
Zinc 425 246 
Cyanide 10 u 10 u 
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APPENDIX H.43 

SUMMARY OF AREA C ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD06 9SD07 
Sample Date 6/29/99 6/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 

Volatiles (ug/kg) 
1, I, 1-Trichloroethane 20 u 13 u 
1,1 ,2,2-Tetrachloroethane 20 u 13U 
1, 1,2-Trichloroethane 20 u 13 u 
1, 1-Dichloroethane 20 u 13U 
1, 1-Dichloroethene 20 u 13U 
1 ,2-Dichloroethane 20 u 13U 
1 ,2-Dichloropropane 20 u 13U 
2-Butanone 68 J 63 u 
2-Hexanone 100 u 63 u 
4-Methyl-2-pentanone 100 u 63 u 
Acetone 290 74 J 
Benzene 20 u 13U 
Bromodichloromethane 20 u 13U 
Bromoform 20 u 13U 
Bromomethane 40 u 25 u 
Carbon disulfide 20 u 16 
Carbon tetrachloride 20 u 13U 
Chlorobenzene 20 u 13U 
Chloroethane 40 u 25 u 
Chloroform 20 u 13U 
Chloromethane 40 u 25 u 
cis-1 ,2-Dichloroethene 20 u 13U 
cis-1, 3 -Dichloropropene 20 u 13U 
Dibromochloromethane 20 u 13U 
Ethylbenzene 20 u 13U 
Methylene chloride 20 u 13U 
Styrene 20 u 13U 
Tetrachloroethene 20 u 13U 
Toluene 20 u 13U 
trans-! ,2-Dichloroethene 20 u 13U 
trans-1 ,3 -Dichloropropene 20 u 13U 
Trichloroethene 20 u 13U 
Vinyl chloride 40 u 25 u 
Xylene (total) 40 u 25 u 
Semivolatiles (ug/kg) 
1 ,2, 4-Trichlorobenzene 1300 u 750 u 
1 ,2-Dichlorobenzene 1300 u 750 u 
1,3 -Dichlorobenzene 1300 u 750 u 
1, 4-Dichlorobenzene 1300 u 750 u 
2,2' -Oxybis( 1-Chloropropane) 1300 u 750 u 
2,4,5-Trichlorophenol 1300 u 750 u 
2, 4, 6-Trichlorophenol 1300 u 750 u 
2,4-Dichlorophenol 1300 u 750 u 

Page 1 of3 



APPENDIX H.43 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD06 9SD07 
Sample Date 06/29/99 06/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 

Semivolatiles (ug/l{g) (cont.) 
2,4-Dimethylphenol 1300 u 750 u 
2,4-Dinitrophenol 6800 u 3900 u 
2, 4-Dinitrotoluene 1300 u 750 u 
2,6-Dinitrotoluene 1300 u 750 u 
2-Chloronaphthalene 1300 u 750 u 
2-Chlorophenol 1300 u 750 u 
2-Methylnaphthalene 1300 u 750 u 
2-Nitroaniline 6800 u 3900 u 
2-Nitrophenol 1300 u 750 u 
3 ,3'-Dichlorobenzidine 2600 u 1500 u 
3 -Nitroaniline 6800 u 3900 u 
4,6-Dinitro-2-methylphenol 6800 u 3900 u 
4-Chloro-3-methylphenol 1300 u 750 u 
4-Chloroaniline 2600 u 1500 u 
4-Chlorophenyl phenyl ether 1300 u 750 u 
4-Nitroaniline 6800 u 3900 u 
4-Nitrophenol 6800 u 3900 u 
Acenaphthene 1300 u 750 u 
Acenaphthylene 1300 u 750 u 
Anthracene 1300 u 750 u 
Benzidine 11000 u 6100 u 
Benzo( a)anthracene 1300 u 750 u 
Benzo( a)pyrene 1300 u 750 u 
Benzo(b )fluoranthene 1300 u 750 u 
Benzo(g,h,i)perylene 1300 u 750 u 
Benzo(k)fluoranthene 1300 u 750 u 
Benzoic acid 6800 u 3900 u 
Benzyl alcohol 1300 u 750 u 
Bis(2-chloroethoxy)methane 1300 u 750 u 
Bis(2-chloroethyl)ether 1300 u 750 u 
Bis(2-ethylhexyl)phthalate 1300 u 750 u 
Bromodiphenyl ether, p- 1300 u 750 u 
Butylbenzylphthalate 1300 u 750 u 
Chrysene 1300 u 750 u 
Dibenzo( a,h)anthracene 1300 u 750 u 
Dibenzofuran 1300 u 750 u 
Diethylphthalate 1300 u 750 u 
Dimethylphthalate 1300 u 750 u 
Di-n-butylphthalate 1300 u 750 u 
Di-n-octylphthalate 1300 u 750 u 
Diphenylamine 1300 u 750 u 
Fluoranthene 1300 u 750 u 
Fluorene 1300 u 750 u 
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APPENDIX H.43 (continued) 

SUMMARY OF AREA C ANALYTICAL RESULTS, SEDIMENT- ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD06 9SD07 
Sample Date 06/29/99 06/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 

Semivolatiles (uglkg) (cont.) 
Hexachlorobenzene 1300 u 750 u 
Hexachlorobutadiene 1300 u 750 u 
Hexachlorocyclopentadiene 1300 u 750 u 
Hexachloroethane 1300 u 750 u 
lndeno( 1 ,2,3 -cd)pyrene 1300 u 750 u 
lsophorone 1300 u 750 u 
m-Cresol 1300 u 750 u 
Naphthalene 1300 u 750 u 
Nitrobenzene 1300 u 750 u 
N-Nitrosodimethylamine 1300 u 750 u 
N-Nitroso-di-n-propylamine 1300 u 750 u 
o-Cresol 1300 u 750 u 
Pentachlorophenol 6800 u 3900 u 
Phenanthrene 1300 u 750 u 
Phenol 1300 u 750 u 
Pyrene 1300 u 750 u 
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09C-sd-i.xlsC-APP 

APPENDIX H.44 

SUMMARY OF AREA C ANALYTICAL RESULTS, SEDIMENT- IN ORGANICS 
SWMU 09 (TANKS 216-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9SD06 9SD07 
Sample Date 06/29/99 06/29/99 
Depth Range (ft bgs) 0.00-0.50 0.00-0.50 

Inorganics (mg/kg) 
Antimony 0.98 R 0.56 R 
Arsenic 4.6 J 2.3 J 
Barium 80 29 
Beryllium 0.097 J 0.076 J 
Cadmium 0.18 u 0.1 u 
Chromium 30 9.1 
Cobalt 22 7.6 
Copper 49 J 28 J 
Cyanide 4U 2.3 u 
Lead 22 J 8.1 J 
Mercury 0.049 J O.Ql5 J 
Nickel 7 J 4.4 J 
Selenium 0.68 J 0.39 UJ 
Silver 0.22 u 0.12 u 
Sulfide 290 57 u 
Thallium 0.72 UJ 0.41 UJ 
Tin 6 J 3.5 J 
Vanadium 180 66 
Zinc 52 J 20 u 
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~· 
• I 

APPENDIX H.45 
ONSITE LABORATORY DATA 



C\eg 
"A~"'ie World Leader In On-Site Sampling and Analysis 

BAKER ENVIRONMENTAL INC., PROJECT NO. CTO- 099 
SWMU#9 

ROOSEVELT ROADS NAVAL BASE 
CEIBA, P.R. 

TEG Project #99H0624BAK 

VOLATILE ORGANIC COMPOUNDS (Mod. EPA Method 8021) ANALYSES OF WATER 
ETHYL- TOTAL TRICHLORO-

SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES ETHENE 
NUMBER ANALYZED (~g/L) (~g/L) (~g/L) (~g/L) (~g/L) 

METHOD BLANK 06/24/99 ND ND ND ND ND 

9-A02-HP01 06/24/99 2,800 2,500 27 250 
9-A02-HP02 06/24/99 7,400 3,400 ND 670 

9-A02R-GW02 06/24/99 12,000 7,200 280 2,200 
9-02R-GW03 06/24/99 2,100 2,300 ND ND 

9-A02R-GW09 06/24/99 ND 6 ND ND 
7 TCE-Bs 06/24/99 ND ND ND ND 42 

·-,--.... 

9-B06-HP02 06/24/99 ND ND ND ND 
9-B06-HP02 (dup) 06/24/99 ND ND ND ND 

DETECTION LIMIT (~g/L) 5 5 5 15 5 

SAMPLING PERFORMED BY: BAKER PERSONNEL 
!Jgll =MICROGRAMS PER LITER 

"NO" INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
"(dup)"INDICATES LABORATORY DUPLICATE 
-----=ANALYSIS NOT REQUESTED BY CLIENT 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 
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BAKER ENVIRONMENTAL INC., PROJECT NO. CTO - 099 
SWMU #9 

ROOSEVELT ROADS NAVAL BASE 
CEIBA, P.R. 

TEG Project #99H0624BAK 

VOLATILE ORGANIC COMPOUNDS (Mod. EPA Method 8021) ANALYSES OF WATER 

ETHYL- TOTAL TRICHLORO-
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES ETHENE 
NUMBER ANALYZED (IJg/L) (IJg/L) (IJg/L) (IJg/L) (IJg/L) 

METHOD BLANK 06/25/99 NO NO NO NO NO 

7 TCE-As 06/25/99 NO NO NO NO ND 
9-02R-GW04 06/25/99 NO NO NO ND 
9-02R-GW05 06/25/99 ND NO NO ND 
9-02R-GW07 06/25/99 ND ND ND ND 

9-A02R-GW01 06/25/99 61 NO NO NO 
9-805-HP01 06/25/99 NO 120 NO 610 
9-B05-HP02 06/25/99 11,000 14,000 1,200 4,000 
9-B05-HP04 06/25/99 18 110 ND 30 
9-B06-HP01 06/25/99 ND ND NO ND 
9-B06-HP03 06/25/99 NO ND ND NO 
9-B06-HP04 06/25/99 82 280 NO 61 

9-B06-HP04 (dup) 06/25/99 60 200 NO 66 

DETECTION LIMIT (!Jg/L) 5 5 5 15 5 

SAMPLING PERFORMED BY: BAKER PERSONNEL 
)Jgll =MICROGRAMS PER LITER 
"NO" INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
"{dup)" INDICATES LABORATORY DUPLICATE 
------ = ANALYSIS NOT REQUESTED BY CLIENT 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 
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~"'··-- BAKER ENVIRONMENTAL INC., PROJECT NO. CTO- 099 
SWMU#9 

ROOSEVELT ROADS NAVAL BASE 
CEIBA, P.R. 

TEG Project #99H0624BAK 

VOLATILE ORGANIC COMPOUNDS (Mod. EPA Method 8021) ANALYSES OF WATER 

ETHYL- TOTAL TRICHLORO-
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES ETHENE 
NUMBER ANALYZE (~g/L) (J.Jg/L) (J.Jg/L) (~g/L) (J.Jo/L) 

METHOD BLANK 06/26/99 ND ND ND ND NID 

9-A02-HP01 D 06/26/99 2,200 2,900 1,400 430 
7 TCE-Cs 06/26/99 ND ND ND ND ~·o 

9-02R-GW06 06/26/99 ND ND ND ND 
9-02R-HP10 06/26/99 ND ND ND ND 

9-02R-HP1 OD 06/26/99 ND ND ND ND 
9-02R-HP11 06/26/99 ND ND ND ND 
9-02R-HP12 06/26/99 ND ND ND ND 
9-A02-HP03 06/26/99 ND ND ND ND 

9-A02-HP03D 06/26/99 ND ND ND ND 
9-A02-HP04 06/26/99 ND ND ND ND 
9-A02-HP05 06/26/99 37 52 8.0 160 

9-A02-HP05D 06/26/99 32 36 6.0 150 
9-A02R-HP08 06/26/99 ND ND ND ND 
9-B05-HP03 06/26/99 610 500 120 310 
9-B05-HP05 06/26/99 29 9.3 ND ND 

DETECTION LIMIT (J.Jg/L) 5 5 5 15 
,. 
,) 

~giL = MICROGRAMS PER LITER 
"ND" INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
-----=ANALYSIS NOT REQUESTED BY CLIENT 
SAMPLING PERFORMED BY: BAKER PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 
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BAKER ENVIRONMENTAL INC., PROJECT NO. CTO- 099 
SWMU #9 

ROOSEVELT ROADS NAVAL BASE 
CEIBA, P.R. 

TEG Project #99H0624BAK 

TPH (Mod. EPA Method 80158) ANALYSES OF WATER 

TPH-GAS TPH-DIESEL 
SAMPLE DATE Cs-C12 C13-C24 
NUMBER ANALYZED (mg/L) (mg/L) 

METHOD BLANK 06/26/99 NO ND 

9-A02R-HP08 06/26/99 ND ND 
9-02R-GW06 06/26/99 ND ND 
9-02R-HP10 06/26/99 ND ND 

9-02R-HP1 OD 06/26/99 ND ND 
9-02R-HP11 06/26/99 ND ND 
9-02R-HP12 06/26/99 ND ND 
9-A02-HP03 06/26/99 ND ND 

9-A02-HP03D 06/26/99 ND ND 
9-A02-HP04 06/26/99 ND ND 
9-A02-HP05 06/26/99 ND ND 

9-A02-HP05D 06/26/99 ND ND 
9-B05-HP03 06/26/99 NO ND 
9-B05-HP05 06/26/99 ND ND 

9-B05-HP05 REP 06/26/99 ND ND 

DETECTION LIMIT (mg/L) 10 25 

"REP" INDICATES LABORATORY REPLICATE 
mg/L = MILLIGRAMS PER LITER 
"NO" INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 

SAMPLING PERFORMED BY: BAKER PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 
DATA REVIEWED BY: KEVIN SHELBURNE 
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TEG Project #99H0624BAK 

BAKER ENVIRONMENTAL INC., PROJECT NO. CTO- 099 
SWMU #9 

ROOSEVELT ROADS NAVAL BASE 
CEIBA, P.R. 

VOLA TILE ORGANIC COMPOUNDS ~Mod. EPA Method 8021l ANALYSES OF WATER 
TRI-

ETHYL- TOTAL METHYLENE CHLORO- CHLORO-
SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES CHLORIDE FORM ETHENE 
NUMBER ANALYZED (!;!giL) (I.J~IL) (!JgiL) (!;!giL) (!:;!~IL) (!JgiL) (!JgiL) 

METHOD BLANK 06127199 ND ND ND ND ND ND ND 

9-B06-HP05 06127199 NO NO NO NO NO NO NO 
7-MW07 06127199 NO NO NO NO NO 29 2,000 

7-MW07D 06127199 NO NO NO NO NO 13 1,800 
7-MWOB 06127199 NO NO ND NO NO NO 17 
7-TCE-1s 06127199 NO ND ND ND ND ND NO 
OGW-24 06127199 NO ND ND ND NO ND ND 

DETECTION LIMIT (tJgiL) 5 5 5 15 5 5 5 
"gl\. • MICROGRAMS PER LITER 
"NO" INDICATES ANAL YTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 

Page 5 of 6 

BROMO- CHLORO-
DICHLORO- DIBROMO- BROMO-
METHANE METHANE FORM 

(!;!giL) (!:;!~IL) (!JgiL) 
ND ND ND 

NO NO NO 
NO ND NO 
NO NO NO 
ND ND ND 
NO NO ND 
NO NO NO 

5 5 5 
SAMPLING PERFORMED BY: BAKER PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 
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TEG Project #99H0624BAK 

BAKER ENVIRONMENTAL INC., PROJECT NO. CTO- 099 
SWMU#9 

ROOSEVELT ROADS NAVAL BASE 
CEIBA, P.R. 

VOLATILE ORGANIC COMPOUNDS (Mod. EPA Method 8021) ANALYSES OF WATER 

TRI-
ETHYL- TOTAL METHYLENE CHLORO- CHLORO-

SAMPLE DATE BENZENE TOLUENE BENZENE XYLENES CHLORIDE FORM ETHENE 
NUMBER ANALYZED (f.Jg/L) (f.Jg/L) (f.Jg/L) (f.Jg/L) (f.Jg/L) (f.Jg/L) (f.Jg/L) 

METHOD BLANK 06/28/99 ND ND ND ND ND ND ND 

13-GW02 06/28/99 1,900 570 ND ND 

13-GWOS 06/28/99 750 34 ND ND 
13-GW06 06/28/99 ND ND ND ND 

13-GW06D 06/28/99 ND ND ND NO 

7 TCE-2s 06/28/99 ND NO NO ND ND NO ND 

7 TCE-3s 06/28/99 NO NO ND ND NO NO ND 

7 TCE-4s 06/28/99 NO NO NO ND NO NO NO 

9-MW02R 06/28/99 8,300 ND ND NO 

DETECTION LIMIT (JJg/L) 5 5 5 15 5 5 5 

~giL • MICROGRAMS PER LITER 
"ND"INDICATES ANALYTE NOT DETECTED AT OR ABOVE THE LISTED DETECTION LIMIT 
- • ANALYSIS NOT REQUESTED BY CLIENT 

··A 590630 
... -· ...... ~ 

BROMO- CHLORO-
DICHLORO- DIBROMO- BROMO-
METHANE METHANE FORM 

(f.Jg/L) (f.Jg/L) (f.Jg/L) 
ND ND ND 

NO ND ND 
ND ND ND 
NO ND NO 

5 5 5 

SAMPLING PERFORMED BY: BAKER PERSONNEL 
ANALYSES PERFORMED BY: MARCO A. PEDRAZA 

DATA REVIEWED BY: KEVIN SHELBURNE 

P ncipal 
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Jteg·Puerto Ric~,~. · Chain of Custody Record 
PO# ----------
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Phone 98-:f . ':71:t -00&/i FAX Location ::;l~MJ. 9 
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Data Qualifiers: 

Notes: 

U- Not detected. The associated number indicates the approximate sample 
concentration necessary to be detected. 
J - Analyte present. Reported value may not be accurate or precise. 

NA- Not analyzed. 
ug/L- micrograms per liter. 
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APPENDIX l.I 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE 1- ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FBOI FB02 FB03 TBIO TBII TBI2 TB13 

Sample Date 04/08/96 04/17/96 04/16/96 04/16/96 04/17/96 04/03/96 04/03/96 04/06/96 04/08/96 

Volatiles (ug/L) 

1, I, 1,2-Tetrachloroethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
I, I, 1-Trichloroethane 5U 5 u 5U 5U 5U 5 u 5 u 5 u 5U 
I, I ,2,2-Tetrachloroethane 5 u 5U 5U 5 u 5 u 5 u 5 u 5U 5 UJ 

I, I ,2-Trichloroethane 5U 5 u 5U 5U 5U 5 u 5U 5U 5 u 
1, 1-Dichloroethane 5U 5U 5U 5U 5 u 5 u 5U 5 u 5 u 
1, 1-Dichloroethene 5 u 5 UJ 5U 5U 5 UJ 5 u 5 u 5 u 5 u 
1 ,2,3-Trichloropropane 10 u 10 u 10 u 10 u 10 u 10 UJ 10 UJ 10 u 10 UJ 

1 ,2-Dibromo-3-chloropropane 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 UJ 

1 ,2-Dibromoethane 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
1,2-Dichloroethane 5U 5U 5U 5 u 5U 5 u 5 u 5 u 5UJ 

1,2-Dichloroethene (Total) 5U 5 u 5 u 5 u 5 u 5 u 5U 5U 5 u 
1,2-Dichloropropane 5U 5 u 5U 5 u 5 u 5 u 5U 5U 5 u 
2-Butanone 10 u 10 u 10 u 10 u 10 u 10 u IOU 10 u 10 UJ 

2-Chloro-1 ,3-butadiene 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 100 u 
2-Hexanone 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 UJ 

3-Chloropropene 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 20 u 
4-Methyl-2-pentanone 10 UJ 10 u 10 u 10 u 10 u 10 u 10 u 10 UJ 10 UJ 

Acetone 10 u 10 u 10 u 10 u IO u IO u 10 u IO u IO UJ 

Acetonitrile IOO u 100 u 100 u 100 u 100 u 100 UJ !00 UJ 100 u 100 UJ 

Acrolein 500 UJ 500 UJ 500 R 500 u 500 UJ 500 u 500 u 500 UJ 500 UJ 

Acrylonitrile 100 UJ IOO u !00 u 100 u 100 u 100 UJ 100 UJ 100 UJ 100 UJ 

Benzene 5U 5U 5U 5U 5U 5U 5U 5U 5U 

Bromodichloromethane 5U 5U 5U 14 5U 5U 5U 5 u 5U 

Bromoform 5U 5 u 5U 5U 5 u 5 u 5U 5 u 5 UJ 

Bromomethane IO u 10 u IO u 10 u 10 u 10 u IO u IO u 10 u 
Carbon disulfide 5 UJ 5 u 5U 5 u 5 u 5 UJ 5 UJ 5 UJ 5UJ 

Carbon tetrachloride 5U 5 u 5U 5R 5 u 5 u 5U 5U 5U 

Chlorobenzene 5U 5 u 5U 5U 5U 5 u 5U 5 u 5 u 

qaqc_o_apN.XLSPhase I Page I of 16 



APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE 1- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FBOl FB02 FB03 TBlO TBll TB12 TB13 

Sample Date 04/08/96 04/17/96 04116/96 04/16/96 04/17/96 04/03/96 04/03/96 04/06/96 04/08/96 

Volatiles (ug!L) (cont.) 
Chloroethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Chloroform 5U 5U 4 J 150 5U 5U 5U 5U 5 u 
Chloromethane 10 UJ 10 UJ 10 u 10 u 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 
cis-1 ,3-Dichloropropene 5U 5U 5U 5U 5U 5U 5U 5 u 5 u 
Dibromochloromethane 5U 5U 5U 3 J 5U 5U 5U 5U 5 u 
Dibromomethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Dichloroditluoromethane 20 u 20 UJ 20 u 20 u 20 UJ 20 u 20 u 20 u 20 UJ 

Ethyl methacrylate NA NA NA NA NA NA NA NA NA 

Ethyl benzene 5U 5U 5U 5U 5 u 5 u 5U 5U 5 u 
Iodomethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Isobutanol 2000 R 2000 R 2000 R 2000 u 2000 R 2000 R 2000 R 2000 R 2000 R 

Methacrylonitrile 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 20 UJ 

Methyl methacrylate 20 u 20 u 20 u 20 u 20 u 20 UJ 

Methylene chloride 5U 5U 5 u 5U 5U 5 u 5U 5U 5 u 
Pentachloroethane 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 20 UJ 

Propionitrile NA NA NA NA NA NA NA NA NA 

Styrene 5U 5U 5U 5U 5 u 5U 5U 5 u 5U 

Tetrachloroethene 5U 5U 5U 5U 5U 5U 5 u 5U 5U 

Toluene 5 u 5U 5U 5U 5 u 5U 5U 5 u 5U 

trans-1 ,3-Dichloropropene 5U 5U 5 u 5U 5U 5U 5U 5U 5 u 
trans-! ,4-Diehl oro-2-butene 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
Trichloroethene 5U 5U 5U 5U 5U 5U 5U 5U 5 u 
Trichlorofluoromethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Vinyl Acetate 10 u 10 UJ 10 u 10 u 10 UJ 10 u 10 u 10 u 10 u 
Vinyl chloride 10 u 10 UJ 10 u 10 u 10 UJ 10 u 10 u 10 u 10 UJ 

Xylene (total) 5U 5U 5U 5U 5 u 5U 5U 5 u 5 u 

qaqc_'-'_ ., . .J.XLSPhase I .~ge2ofl6 



APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FB01 FB02 FB03 TBlO TBII TBI2 TBI3 

Sample Date 04/08/96 04/17/96 04/16/96 04116/96 04/17/96 04/03/96 04/03/96 04/06/96 04/08/96 

Semivolatiles (ug/L) 
1 ,2,4,5-Tetrachlorobenzene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

1 ,2,4-Trichlorobenzene lOU 9U 10 u 10 u 10 u NA NA NA NA 

I ,2-Dichlorobenzene 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 

1 ,2-Dipheny lhydrazine 10 u 9U NA NA 10 u NA NA NA NA 

1,3-Dichlorobenzene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

1 ,4-Dichlorobenzene 10 u 2 J 10 u 10 u 2 J NA NA NA NA 

1,4-Dioxane 20 u 19 u 20 u 20 u 19 u NA NA NA NA 

1,4-Naphthoquinone 50 u 47 UJ 50 u 50 u 48 UJ NA NA NA NA 

1-Naphthylamine 20 u 9U 10 u 10 u 10 u NA NA NA NA 

2,2'-0xybis( 1-Chloropropane) 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2,3,4,6-Tetrachlorophenol lOUJ 9 UJ 10 u 10 u 10 UJ NA NA NA NA 

2,4,5-Trichlorophenol 50 u 47 u 50 u 50 u 48 u NA NA NA NA 

2,4,6-Trichlorophenol 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2,4-Dichloropheno I 10 u 9U IOU 10 u 10 u NA NA NA NA 

2,4-Dimethylphenol 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2,4-Dinitrophenol 50 UJ 47 UJ 50 u 50 u 48 UJ NA NA NA NA 

2,4-Dinitrotoluene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2,6-Dichlorophenol lOU 9U 10 u 10 u 10 u NA NA NA NA 

2,6-Dinitrotoluene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2-Acetylaminofluorene 20 u 19 u 20 u 20 u 19 u NA NA NA NA 

2-Chloronaphthalene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2-Chlorophenol 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2-Methylnaphthalene 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 

2-Naphthylamine 25 u 9U 10 u 10 u 10 u NA NA NA NA 

2-Nitroaniline 50 u 47 u 50 u 50 u 48 u NA NA NA NA 

2-Nitrophenol 10 u 9U 10 u 10 u 10 u NA NA NA NA 

2-Picoline lOU 9 UJ 10 u 10 u 10 UJ NA NA NA NA 

2-sec-butyl-4,6-dinitrophenol 20 UJ 19 u 20 u 20 u 19 u NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE 1- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FB01 FB02 FB03 TB10 TB11 TB12 TB13 
Sample Date 04/08/96 04117/96 04/16/96 04/16/96 04117/96 04/03/96 04/03/96 04/06/96 04/08/96 

Semivolatiles (ug/L) (cont.) 
3,3 '-Dichlorobenzidine 20 u 19 u 20 u 20 R 19 u NA NA NA NA 
3,3 '-Dimethy !benzidine 50 UJ 19 u 20 R 20 u 19 u NA NA NA NA 
3-Methylcholanthrene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
3-Nitroaniline 50 u 47 u 50 u 50 u 48 u NA NA NA NA 
4,6-Dinitro-2-methylphenol 50 UJ 47 u 50 u 50 u 48 u NA NA NA NA 
4-Aminobipheny I 20 u 9U 10 u 10 u 10 u NA NA NA NA 
4-bromophenyl-phenylether 10 u 9U 10 u 10 u 10 u NA NA NA NA 
4-Chloro-3-methylphenol 20 u 19 u 10 u 10 u 19 u NA NA NA NA 
4-Chloroaniline 20 u 19 u 10 u 10 u 19 u NA NA NA NA 
4-Chlorophenyl phenyl ether NA NA NA NA NA NA NA NA NA 
4-Chlorophenyi-Phenylether 10 u 9U 10 u 10 u 10 u NA NA NA NA 
4-Nitroaniline 50 UJ 47 u 50 u 50 u 48 u NA NA NA NA 
4-Nitrophenol 50 u 47 u 50 u 50 u 48 u NA NA NA NA 
4-Nitroquinoline-1-oxide 50 R 47 R 50 u 50 u 48 R NA NA NA NA 
5-Nitro-o-toluidine 20 UJ 19 u 20 u 20 u 19 u NA NA NA NA 
7, 12-Dimethy !benz( a )anthracene 20 u 19 u 20 u 20 u 19 u NA NA NA NA 
a,a--Dimethylphenethylamine 50 u 47 u 50 u 50 u 48 u NA NA NA NA 
Acenaphthene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Acenaphthylene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Acetophenone 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
alpha, alpha-Dimethylphenethylamine NA NA NA NA NA NA NA NA 

Aniline 50 u 47 u 50 u 50 u 48 u NA NA NA NA 
Anthracene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

Aramite 20 UJ 19 R 20 u 20 u 19 R NA NA NA NA 
Benzidine 99 UJ 94 u NA NA 95 u NA NA NA NA 

Benzo( a )anthracene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Benzo(a)pyrene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Benzo(b )fluoranthene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FB01 FB02 FB03 TB10 TB11 TB12 TB13 

Sample Date 04/08/96 04117/96 04/16/96 04/16/96 04/17/96 04/03/96 04/03/96 04106196 04/08/96 

Semivolatiles (ug/L) (cont.) 
Benzo(g,h,i)perylene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Benzo(k)fluoranthene 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
Benzoic acid 50 UJ 47 UJ 50 u 50 u 48 UJ NA NA NA NA 
Benzyl alcohol 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Bis(2-chloroethoxy)methane 10 u 9U 10 u 10 u 10 u NA NA NA NA 
B is(2-chloroethy I )ether 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
Bis(2-ethylhexyl)phthalate 10 u 1 J 10 u 10 u 16 NA NA NA NA 
Butylbenzylphthalate 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Carbazole 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Chlorobenzilate 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
Chrysene 10 u 9 u 10 u 10 u 10 u NA NA NA NA 
Diallate 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Dibenzo( a,h )anthracene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Dibenzofuran 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Diethylphthalate 10 u I J 10 u 10 u 10 u NA NA NA NA 
Dimethylphthalate 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Di-n-butylphthalate 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Di-n-octylphthalate 10 u 9U 10 u IOU 10 u NA NA NA NA 
Diphenylamine 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Ethyl methanesulfonate 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Ethylmethacrylate 20 u 20 u 20 u 20 u 20 u 20 u 20 UJ 20 u 20 UJ 

Fluoranthene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Fluorene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Hexachlorobenzene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Hexachlorobutadiene 10 u 9U IOU 10 u 10 u NA NA NA NA 
Hexachlorocyclopentadiene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Hexachloroethane 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Hexachlorophene 99 UJ 94 R 100 u 100 R 95 R NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE 1- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FB01 FB02 FB03 TB10 TBII TB12 TB13 
Sample Date 04/08/96 04/17/96 04/16/96 04/16/96 04/17/96 04/03/96 04/03/96 04/06/96 04/08/96 

Semivolatiles (ug/L) (cont.) 
Hexachloropropene 50 UJ 19 R 20 R 20 u 19 R NA NA NA NA 
Indeno( 1 ,2,3 -cd)pyrene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Isophorone 10 u 9U 10 u lOU 10 u NA NA NA NA 
Isosafrole 10 u 9U 10 u 10 u 10 u NA NA NA NA 
m&p Cresol NA NA NA NA NA NA NA NA NA 
m,p-Cresol 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
m-Cresol NA NA NA NA NA NA NA NA NA 
m-Dinitrobenzene 20 u NA 20 u 20 u NA NA NA NA NA 
meta-Dinitrobenzene NA 19 u NA NA 19 u NA NA NA NA 
Methapyrilene 25 UJ 24 UJ 25 u 25 u 24 UJ NA NA NA NA 
Methyl methanesulfonate 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Naphthalene 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Nitrobenzene 10 u 9U 10 u 10 u lOU NA NA NA NA 
N-Nitrosodiethylamine 10 u 9U 10 u 10 u 10 u NA NA NA NA 
N-Nitrosodimethylamine 10 UJ 9 UJ 10 u 10 u 10 UJ NA NA NA NA 
N-Nitroso-di-n-butylamine 10 u 9U 10 u 10 u 10 u NA NA NA NA 
N-Nitroso-di-n-propylamine 10 u 9U 10 u 10 u 10 u NA NA NA NA 
N-Nitrosodiphenylamine (1) 10 UJ 9U lOU 10 u 10 u NA NA NA NA 
N-Nitrosomethylethylamine 10 u 9U 10 u 10 u 10 u NA NA NA NA 
N-Nitrosomorpholine 20 UJ 19 u 20 u 20 u 19 u NA NA NA NA 
N-Nitrosopiperidine 10 u 9U 10 u 10 u 10 u NA NA NA NA 
N-Nitrosopyrrolidine 50 UJ 47 u 50 u 50 u 48 u NA NA NA NA 
o-Cresol 10 u 9 u 10 u 10 u 10 u NA NA NA NA 
o-Toluidine 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
p-Dime thy laminoazobenzene 20 UJ 19 u 20 u 20 u 19 u NA NA NA NA 
Pentachlorobenzene 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 
Pentachloronitrobenzene lOUJ 9 R 10 u 10 u 10 R NA NA NA NA 
Pentachlorophenol 50 u 47 u 50 u 50 u 48 u NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RBOI 9RB02 FBOI FB02 FB03 TBIO TBII TB12 TBI3 

Sample Date 04/08/96 04/17/96 04/16/96 04/16/96 04117196 04/03/96 04/03/96 04/06/96 04/08/96 

Semivolatiles (ug/L) (cont.) 

Phenacetin 10 u 9U 10 u 10 u 10 u NA NA NA NA 
Phenanthrene 10 u 9U 10 u 10 u 10 u NA NA NA NA 

Phenol 10 u 9U 10 u 10 u 10 u NA NA NA NA 
p-Phenylenediamine 20 R 19 R 20 u 20 u 19 R NA NA NA NA 
Pronamide 10 u 9U 10 u 10 u 10 u NA NA NA NA 

Propionitrile (Ethyl Cyanide) 50 R 50 R 50 R 50 R 50 R 50 R 50 R 50 R 50 R 

Pyrene 10 UJ 9U 10 u 10 u 10 u NA NA NA NA 

Pyridine 20 u 19 UJ 20 u 20 u 19 UJ NA NA NA NA 

Safrole 10 u 9 u 10 u 10 u 10 u NA NA NA NA 

sym-Trinitrobenzene 99 u 94 u 100 u 100 u 95 u NA NA NA NA 

Pesticides/PCBS (ug/L) 

4,4'-DDD NA NA 0.1 u 0.1 u 0.095 u NA NA NA NA 

4,4'-DDE NA NA O.I u O.I u 0.095 u NA NA NA NA 

4,4'-DDT NA NA O.I u 0.1 u 0.095 u NA NA NA NA 

Aldrin NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 

alpha-BHC NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 

alpha-Chlordane NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 

Aroclor-1 016 NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 

Aroclor-122 I NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 

Aroclor-1232 NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 

Aroclor-1242 NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 

Aroclor-1248 NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 

Aroclor-1254 NA NA 1U 1 u 0.95 u NA NA NA NA 

Aroclor-1260 NA NA I UJ I U 0.95 u NA NA NA NA 

beta-BHC NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 

delta-BHC NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 

Dieldrin NA NA 0.1 u 0.1 u 0.095 u NA NA NA NA 

Endosulfan I NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 

qaqc_o_apN.XLSPhase I Page 7 of 16 



APPENDIX I.J (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FB01 FB02 FB03 TB10 TB11 TB12 TB13 

Sample Date 04/08/96 04/17/96 04/16/96 04116/96 04117/96 04/03/96 04/03/96 04/06/96 04/08/96 

Pesticides/PCBS (ug/L) (cont.) 
Endosulfan II NA NA 0.1 u 0.1 u 0.095 u NA NA NA NA 
Endosulfan sulfate NA NA 0.1 u 0.1 u 0.095 u NA NA NA NA 
Endrin NA NA 0.1 u 0.1 u 0.095 u NA NA NA NA 
Endrin aldehyde NA NA 0.1 u 0.1 u 0.095 u NA NA NA NA 
gamma-BHC (Lindane) NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 
gamma-Chlordane NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 
Heptachlor NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 
Heptachlor epoxide NA NA 0.05 u 0.05 u 0.048 u NA NA NA NA 
Isodrin NA NA 0.05 UJ 0.05 UJ 0.048 u NA NA NA NA 
Kepone NA NA 0.1 UJ 0.1 UJ 0.095 u NA NA NA NA 
Methoxychlor NA NA 0.5 u 0.5 u 0.48 u NA NA NA NA 
Toxaphene NA NA 1U 1U 0.95 u NA NA NA NA 
TPH (ug/L) 
Diesel Range Organics 120 u 120 u NA NA NA NA NA NA NA 
Gasoline Range Organics 30 u 30 u NA NA 30 u NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TBI4 TB15 TBI6 TBI7 TBIS TB19 TB20 TB21 

Sample Date 04/I2/96 04116/96 04/I7/96 04/19/96 04/20/96 04/22/96 04/25/96 04/27/96 

Volatiles (ug/L) 
I, I, 1,2-Tetrachloroethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
1, 1, I-Trichloroethane 5U 5U 5U 5U 5U 5 u 5U 5U 

1,1 ,2,2-Tetrachloroethane 5U 5U 5U 5U 5U 5 UJ 5 UJ 5 u 
1, I ,2-Trichloroethane 5U 5U 5U 5U 5U 5 UJ 5UJ 5U 
1, 1-Dichloroethane 5U 5U 5 u 5U 5U 5 u 5U 5U 

1, 1-Dichloroethene 5 u 5U 5 UJ 5 UJ 5 UJ 5 u 5U 5U 

1 ,2,3-Trich1oropropane IO u 10 u 10 u 10 u IO u 10 UJ IO UJ 10 u 
1 ,2-Dibromo-3-chloropropane 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
I ,2-Dibromoethane 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
1 ,2-Dichloroethane 5 u 5U 5U 5U 5U 5 u 5 u 5 u 
1,2-Dichloroethene (Total) 5U 5U 5 u 5U 5 u 5U 5U 5 u 
1 ,2-Dichloropropane 5U 5U 5U 5U 5 u 5U 5U 5 u 
2-Butanone 10 u IOU 10 u 10 u IO u 10 UJ 10 UJ IO u 
2-Chloro-1 ,3-butadiene IOO u 100 u 100 u 100 u 100 u 100 u 100 u IOO u 
2-Hexanone 10 u IO u IO u IO u 10 u 10 UJ IO UJ IO u 
3-Chloropropene 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
4-Methyl-2-pentanone IO u 10 u 10 u 10 u 10 u 10 UJ 10 UJ 10 u 
Acetone 10 u 10 u IO u 10 u IO u IO UJ 10 UJ IO u 
Acetonitrile IOO u IOO u 100 u IOO u 100 u 100 UJ IOO UJ 100 u 
Acrolein 500 u 500 u 500 UJ 500 UJ 500 UJ 500 UJ 500 UJ 500 u 
Acrylonitrile 100 u 100 u IOO u 100 u 100 u 100 UJ 100 UJ 100 u 
Benzene 5U 5U 5U 5U 5U 5U 5U 5U 

Bromodichloromethane 5U 5U 5U 5U 5U 5 u 5U 5U 

Bromoform 5 u 5U 5U 5U 5U 5 UJ 5 UJ 5U 

Bromomethane 10 u 10 u IO u 10 u 10 u 10 u 10 u 10 u 
Carbon disulfide 5U 5U 5 u 5U 5U 5U 5U 5U 

Carbon tetrachloride 5 u 5U 5 u 5U 5 u 5 u 5U 5U 

Chlorobenzene 5U 5U 5U 5U 5U 5U 5U 5 u 
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APPENDIX l.l (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TB16 TB17 TB18 TB19 TB20 TB21 

Sample Date 04112/96 04/16/96 04/17/96 04/19/96 04/20/96 04/22/96 04/25/96 04/27/96 

Volatiles (ug/L) (cont.) 

Chloroethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Chloroform 5 u 5U 5U 5U 5U 5U 5U 5U 
Chloromethane 10 u 10 u 10 UJ 10 UJ 10 UJ 10 u 10 u 10 u 
cis-! ,3-Dichloropropene 5 u 5U 5U 5 u 5U 5U 5U 5U 
Dibromochloromethane 5U 5U 5 u 5 u 5 u 5U 5 u 5U 
Dibromomethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Dichlorodifluoromethane 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 u 20 u 20 u 
Ethyl methacrylate NA NA NA NA NA NA NA NA 
Ethylbenzene 5U 5U 5U 5 u 5U 5U 5 u 5 u 
Iodomethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Isobutanol 2000 R 2000 R 2000 R 2000 R 2000 R 2000 R 2000 R 2000 u 
Methacrylonitrile 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
Methyl methacrylate 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
Methylene chloride 5 u 5U 5U 5 u 5 u 5U 5 u 5 u 
Pentachloroethane 20 u 20 u 20 u 20 u 20 u 20 u 20 u 20 u 
Propionitrile NA NA NA NA NA NA NA NA 

Styrene 5U 5U 5U 5U 5U 5U 5U 5 u 
Tetrachloroethene 5U 5 u 5 u 5 u 5U 5U 5U 5U 

Toluene 5U 5U 5U 5U 5U 5 u 5 u 5 u 
trans-! ,3-Dichloropropene 5U 5U 5U 5U 5U 5U 5U 5 u 
trans-1,4-Dichloro-2-butene 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
Trichloroethene 5U 5U 5U 5U 5U 5U 5U 5U 

Trichlorofluoromethane 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 
Vinyl Acetate 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 UJ 10 u 
Vinyl chloride 10 u 10 u 10 UJ 10 UJ 10 UJ 10 u 10 u 10 u 
Xylene (total) 5U 5U 5U 5 u 5U 5U 5U 5 u 
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APPENDIX Ll (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE 1- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TB16 TB17 TB18 TB19 TB20 TB21 

Sample Date 04/12/96 04/16/96 04/17/96 04119/96 04/20/96 04/22/96 04/25/96 04/27/96 

Semivolatiles (ug/L) 
1 ,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA NA NA 

I ,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA 

1 ,2-Dichlorobenzene NA NA NA NA NA NA NA NA 

1,2-Diphenylhydrazine NA NA NA NA NA NA NA NA 

1,3-Dichlorobenzene NA NA NA NA NA NA NA NA 

1,4-Dichlorobenzene NA NA NA NA NA NA NA NA 

1,4-Dioxane NA NA NA NA NA NA NA NA 

1 ,4-Naphthoquinone NA NA NA NA NA NA NA NA 

1-Naphthylamine NA NA NA NA NA NA NA NA 

2,2'-0xybis( 1-Chloropropane) NA NA NA NA NA NA NA NA 

2,3,4,6-Tetrachlorophenol NA NA NA NA NA NA NA NA 

2,4,5-Trichlorophenol NA NA NA NA NA NA NA NA 

2,4,6-Trichlorophenol NA NA NA NA NA NA NA NA 

2,4-Dichlorophenol NA NA NA NA NA NA NA NA 

2,4-Dimethylphenol NA NA NA NA NA NA NA NA 

2,4-Dinitrophenol NA NA NA NA NA NA NA NA 

2,4-Dinitrotoluene NA NA NA NA NA NA NA NA 

2,6-Dichlorophenol NA NA NA NA NA NA NA NA 

2,6-Dinitrotoluene NA NA NA NA NA NA NA NA 

2-Acetylaminofluorene NA NA NA NA NA NA NA NA 

2-Chloronaphthalene NA NA NA NA NA NA NA NA 

2-Chlorophenol NA NA NA NA NA NA NA NA 

2-Methylnaphthalene NA NA NA NA NA NA NA NA 

2-Naphthylamine NA NA NA NA NA NA NA NA 

2-Nitroaniline NA NA NA NA NA NA NA NA 

2-Nitrophenol NA NA NA NA NA NA NA NA 

2-Picoline NA NA NA NA NA NA NA NA 

2-sec-butyl-4,6-dinitrophenol NA NA NA NA NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE r- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TB16 TB17 TB18 TB19 TB20 TB21 

Sample Date 04/12/96 04/16/96 04/17/96 04119/96 04/20/96 04/22/96 04/25/96 04/27/96 

Semivolatiles (ug/L) (cont.) 

3,3'-Dichlorobenzidine NA NA NA NA NA NA NA NA 

3,3'-Dimethylbenzidine NA NA NA NA NA NA NA NA 
3-Methylcholanthrene NA NA NA NA NA NA NA NA 
3-Nitroaniline NA NA NA NA NA NA NA NA 

4,6-Dinitro-2-methylphenol NA NA NA NA NA NA NA NA 

4-Aminobiphenyl NA NA NA NA NA NA NA NA 

4-bromophenyl-phenylether NA NA NA NA NA NA NA NA 

4-Chloro-3-methylphenol NA NA NA NA NA NA NA NA 

4-Chloroaniline NA NA NA NA NA NA NA NA 

4-Chlorophenyl phenyl ether NA NA NA NA NA NA NA NA 

4-Chloropheny 1-Pheny !ether NA NA NA NA NA NA NA NA 

4-Nitroaniline NA NA NA NA NA NA NA NA 

4-Nitrophenol NA NA NA NA NA NA NA NA 

4-Nitroquinoline-1-oxide NA NA NA NA NA NA NA NA 

5-Nitro-o-toluidine NA NA NA NA NA NA NA NA 

7, 12-Dimethylbenz( a)anthracene NA NA NA NA NA NA NA NA 

a,a--Dimethylphenethylamine NA NA NA NA NA NA NA NA 

Acenaphthene NA NA NA NA NA NA NA NA 

Acenaphthylene NA NA NA NA NA NA NA NA 

Acetophenone NA NA NA NA NA NA NA NA 

alpha, alpha-Dimethylphenethylamine NA NA NA NA NA NA NA NA 

Aniline NA NA NA NA NA NA NA NA 

Anthracene NA NA NA NA NA NA NA NA 

Aramite NA NA NA NA NA NA NA NA 

Benzidine NA NA NA NA NA NA NA NA 

Benzo( a)anthracene NA NA NA NA NA NA NA NA 

Benzo( a)pyrene NA NA NA NA NA NA NA NA 

Benzo(b )fluoranthene NA NA NA NA NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TBI6 TBI7 TBIS TBI9 TB20 TB21 

Sample Date 04/12/96 04/16/96 04117/96 04/19/96 04/20/96 04/22/96 04/25/96 04/27/96 

Semivolatiles (ug/L) (cont.) 
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA 
Benzo(k )fluoranthene NA NA NA NA NA NA NA NA 
Benzoic acid NA NA NA NA NA NA NA NA 
Benzyl alcohol NA NA NA NA NA NA NA NA 
B is(2-chloroethoxy )methane NA NA NA NA NA NA NA NA 
Bis(2-chloroethyl)ether NA NA NA NA NA NA NA NA 
Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA NA NA 
Butylbenzylphthalate NA NA NA NA NA NA NA NA 
Carbazole NA NA NA NA NA NA NA NA 
Chlorobenzilate NA NA NA NA NA NA NA NA 
Chrysene NA NA NA NA NA NA NA NA 
Diallate NA NA NA NA NA NA NA NA 
Dibenzo( a,h )anthracene NA NA NA NA NA NA NA NA 
Dibenzofuran NA NA NA NA NA NA NA NA 
Diethylphthalate NA NA NA NA NA NA NA NA 
Dimethylphthalate NA NA NA NA NA NA NA NA 
Di-n-butylphthalate NA NA NA NA NA NA NA NA 
Di-n-octylphthalate NA NA NA NA NA NA NA NA 
Diphenylamine NA NA NA NA NA NA NA NA 
Ethyl methanesulfonate NA NA NA NA NA NA NA NA 
Ethylmethacrylate 20 u 20 u 20 u 20 u 20 u 20 UJ 20 UJ 20 u 
Fluoranthene NA NA NA NA NA NA NA NA 
Fluorene NA NA NA NA NA NA NA NA 
Hexachlorobenzene NA NA NA NA NA NA NA NA 
Hexachlorobutadiene NA NA NA NA NA NA NA NA 
Hexachlorocyclopentadiene NA NA NA NA NA NA NA NA 
Hexachloroethane NA NA NA NA NA NA NA NA 
Hexachlorophene NA NA NA NA NA NA NA NA 

qaqc_o_apN.XLSPhase I Page 13 of 16 



APPENDIX Ll (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 
SWMU 09 {TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TBI6 TB17 TB18 TB19 TB20 TB21 

Sample Date 04/12/96 04116/96 04117/96 04119/96 04/20/96 04/22/96 04/25/96 04/27/96 

Semivolatiles {ug/L) (cont.) 
Hexachloropropene NA NA NA NA NA NA NA NA 
Indeno( I ,2,3-cd)pyrene NA NA NA NA NA NA NA NA 
Isophorone NA NA NA NA NA NA NA NA 
Isosafrole NA NA NA NA NA NA NA NA 
m&p Cresol NA NA NA NA NA NA NA NA 
m,p-Cresol NA NA NA NA NA NA NA NA 
m-Cresol NA NA NA NA NA NA NA NA 
m-Dinitrobenzene NA NA NA NA NA NA NA NA 
meta-Dinitrobenzene NA NA NA NA NA NA NA NA 
Methapyrilene NA NA NA NA NA NA NA NA 
Methyl methanesulfonate NA NA NA NA NA NA NA NA 
Naphthalene NA NA NA NA NA NA NA NA 
Nitrobenzene NA NA NA NA NA NA NA NA 
N-Nitrosodiethylamine NA NA NA NA NA NA NA NA 

N-Nitrosodimethylamine NA NA NA NA NA NA NA NA 

N-Nitroso-di-n-butylamine NA NA NA NA NA NA NA NA 

N-Nitroso-di-n-propylamine NA NA NA NA NA NA NA NA 

N-Nitrosodiphenylamine (1) NA NA NA NA NA NA NA NA 

N-Nitrosomethylethylamine NA NA NA NA NA NA NA NA 

N-Nitrosomorpholine NA NA NA NA NA NA NA NA 

N-Nitrosopiperidine NA NA NA NA NA NA NA NA 

N-Nitrosopyrrolidine NA NA NA NA NA NA NA NA 

o-Cresol NA NA NA NA NA NA NA NA 

o-Toluidine NA NA NA NA NA NA NA NA 

p-Dimethylaminoazobenzene NA NA NA NA NA NA NA NA 

Pentachlorobenzene NA NA NA NA NA NA NA NA 

Pentachloronitrobenzene NA NA NA NA NA NA NA NA 

Pentachlorophenol NA NA NA NA NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE 1- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TB16 TB17 TB18 TB19 TB20 TB21 
Sample Date 04112/96 04116/96 04117/96 04/19/96 04/20/96 04/22/96 04/25/96 04/27/96 

Semivolatiles (ug!L) (cont.) 
Phenacetin NA NA NA NA NA NA NA NA 
Phenanthrene NA NA NA NA NA NA NA NA 
Phenol NA NA NA NA NA NA NA NA 
p-Phenylenediamine NA NA NA NA NA NA NA NA 
Pronamide NA NA NA NA NA NA NA NA 
Propionitrile (Ethyl Cyanide) 50 R 50 R 50 R 50 R 50 R 50 R 50 R 50 u 
Pyrene NA NA NA NA NA NA NA NA 
Pyridine NA NA NA NA NA NA NA NA 
Safrole NA NA NA NA NA NA NA NA 
sym-Trinitrobenzene NA NA NA NA NA NA NA NA 
Pesticides/PCBS (ug/L) 
4,4'-DDD NA NA NA NA NA NA NA NA 
4,4'-DDE NA NA NA NA NA NA NA NA 
4,4'-DDT NA NA NA NA NA NA NA NA 
Aldrin NA NA NA NA NA NA NA NA 
alpha-BHC NA NA NA NA NA NA NA NA 
alpha-Chlordane NA NA NA NA NA NA NA NA 
Aroclor-1016 NA NA NA NA NA NA NA NA 
Aroclor-1221 NA NA NA NA NA NA NA NA 
Aroclor- I 232 NA NA NA NA NA NA NA NA 
Aroclor- 1242 NA NA NA NA NA NA NA NA 
Aroclor- 1248 NA NA NA NA NA NA NA NA 
Aroclor-1254 NA NA NA NA NA NA NA NA 
Aroclor-1260 NA NA NA NA NA NA NA NA 
beta-BHC NA NA NA NA NA NA NA NA 
delta-BHC NA NA NA NA NA NA NA NA 
Dieldrin NA NA NA NA NA NA NA NA 
Endosulfan I NA NA NA NA NA NA NA NA 
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APPENDIX 1.1 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID TB14 TB15 TB16 TB17 TB18 TBI9 TB20 TB21 

Sample Date 04/12/96 04/16/96 04/17/96 04/19/96 04/20/96 04/22/96 04/25/96 04/27/96 

Pesticides!PCBS (ug/L) (cont.) 
Endosulfan II NA NA NA NA NA NA NA NA 
Endosulfan sulfate NA NA NA NA NA NA NA NA 
Endrin NA NA NA NA NA NA NA NA 
Endrin aldehyde NA NA NA NA NA NA NA NA 
gamma-BHC (Lindane) NA NA NA NA NA NA NA NA 
gamma-Chlordane NA NA NA NA NA NA NA NA 
Heptachlor NA NA NA NA NA NA NA NA 
Heptachlor epoxide NA NA NA NA NA NA NA NA 
lsodrin NA NA NA NA NA NA NA NA 
Kepone NA NA NA NA NA NA NA NA 
Methoxychlor NA NA NA NA NA NA NA NA 
Toxaphene NA NA NA NA NA NA NA NA 
TPH (ug/L) 
Diesel Range Organics NA NA NA NA NA NA NA NA 
Gasoline Range Organics NA NA NA NA NA NA NA NA 
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APPENDIX 1.2 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE I- TOTAL INORGANICS 

SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9RB01 9RB02 FBOl FB02 FB03 
Sample Date 04/08/96 04/17/96 04116/96 04116/96 04117/96 

RCRA METALS (ug/L) 
Antimony, Total NA NA 23.5 u 13 24.6 u 
Arsenic, Total 0.9 u 1.2 u 1.6 u 1.6 u 1.2 u 
Barium, Total 0.8 u 0.93 1.4 u 5 1.5 
Beryllium, Total NA NA lU 0.3 u l.IU 
Cadmium, Total 2.9 u 2.9 u 4.4 4.2 u 2.9 u 
Chromium, Total 2.6 u 2.6 u 4.6 u 4.6 u 5.1 
Cobalt, Total NA NA 3.4 u 2.2 u 3.9 u 
Copper, Total NA NA 5.6 3.1 2.6 
Lead, Total 1.2 u 1.2 u 0.8 u I J 1.2 u 
Mercury, Total 0.1 u 0.1 u 0.1 u 0.14 J 0.1 u 
Nickel, Total NA NA 11.1 u 3.7 u I 1.1 U 
Selenium, Total 1.4 u 1.4 u l.SU 1.5 UJ 1.4 u 
Silver, Total 4U 4U 3.2 u 3.2 u 4U 
Sulfide NA NA 1000 u 1000 u 1000 u 
Thallium, Total NA NA 1.3U 1.3U IU 
Tin, Total NA NA 18.2 u 11.3 u 13.5 u 
Vanadium, Total NA NA 3.2 u 1.7U 2.6 u 
Zinc, Total NA NA 5.1 7.3 2.8 u 
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APPENDIX 1.3 
--, 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE II- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9ER01 9ER02 FB01 
Sample Date 10/02/97 10/02/97 09119/97 

Volatiles (ug/L) 
I, 1, l ,2-Tetrachloroethane NA NA 10 u 
I, 1,1-Trichloroethane NA NA 5U 
I, I ,2,2-Tetrachloroethane NA NA 5U 
I, 1,2-Trichloroethane NA NA 5 u 
I, I-Dichloroethane NA NA 5 UJ 
I, 1-Dichloroethene NA NA 5U 
1 ,2,3-Trichloropropane NA NA 10 u 
I ,2-Dibromo-3-chloropropane NA NA 20 u 
I ,2-Dibromoethane NA NA 20 u 
1 ,2-Dichloroethane NA NA 5 UJ 
1 ,2-Dichloroethene (Total) NA NA 5 u 
1 ,2-Dichloropropane NA NA 5 UJ 
2-Butanone NA NA 10 UJ 
2-Chloro-1 ,3-butadiene NA NA 100 u 
2-Hexanone NA NA 10 UJ 

'"-

3-Chloropropene NA NA 20 u 
4-Methyl-2-pentanone NA NA 10 UJ 
Acetone NA NA 20] 

Acetonitrile NA NA 100 UJ 
Acrolein NA NA 500 UJ 
Acrylonitrile NA NA 100 UJ 
Benzene 1U IU 5U 
Bromodichloromethane NA NA 13 ] 
Bromoform NA NA 5U 
Bromo methane NA NA 10 UJ 
Carbon disulfide NA NA 5U 
Carbon tetrachloride NA NA 5U 
Chlorobenzene NA NA 5U 
Chloroethane NA NA 10 u 
Chloroform NA NA 160 J 
Chloromethane NA NA 10 UJ 
cis-1 ,3-Dichloropropene NA NA 5U 
Dibromochloromethane NA NA 5U 
Dibromomethane NA NA 10 u 
Dichlorodifluoromethane NA NA 20 UJ 
Ethyl methacrylate NA NA 20 u 
Ethylbenzene 1 u 1 u 5U 
Iodomethane NA NA 10 u 
Isobutanol NA NA 2000 R 
Methacrylonitrile NA NA 20 UJ 
Methyl methacrylate NA NA 20 UJ 
Methylene chloride NA NA 5UJ 
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APPENDIX 1.3 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE II- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9ER01 9ER02 FBOI 
Sample Date 10/02/97 10/02/97 09/19/97 

Volatiles (ug/L) (cont.) 
Pentachloroethane NA NA 20 UJ 
Propionitrile NA NA 50 R 
Styrene NA NA 5U 
Tetrachloroethene NA NA 5 u 
Toluene 0.8 J 0.5 J 5 u 
trans-! ,3-Dichloropropene NA NA 5U 
trans-! ,4-Dichloro-2-butene NA NA 20 u 
Trichloroethene NA NA 5U 
Trichlorofluoromethane NA NA 10 u 
Vinyl Acetate NA NA 10 UJ 
Vinyl chloride NA NA 10 UJ 
Xylene (total) 1U 1U 5U 
TPH (ug/L) 
Diesel Range Organics 130 u 140 u 120 u 
Gasoline Range Organics 50 u 50 u 25 J 
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APPENDIX 1.4 

SUMMARY QA/QC ANALYTICAL RESULTS, PHASE II- TOTAL INORGANICS 
SWMU 09 (TANKS 212-217) 

qaqc _i_apN.XLSPhase II 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 
Sample Date 

RCRA METALS (ug/L ) 
Antimony, Total 
Arsenic, Total 
Barium, Total 
Beryllium, Total 
Cadmium, Total 
Chromium, Total 
Cobalt, Total 
Copper, Total 
Lead, Total 
Mercury, Total 
Nickel, Total 
Selenium, Total 
Silver, Total 
Thallium, Total 
Tin, Total 
Vanadium, Total 
Zinc, Total 

9ER01 
10/02/97 

NA 
2.5 u 
0.4 u 
NA 
0.4 u 
1.6 J 

NA 
NA 
1.5 u 
0.1 u 
NA 
2.2 u 
0.7 u 
NA 
NA 
NA 
NA 

9ER02 
10/02/97 

NA 
2.5 u 
0.4 u 
NA 
0.4 u 
1.4 J 

NA 
NA 
1.5 u 
0.1 u 
NA 
2.2 u 
0.7 u 
NA 
NA 
NA 
NA 
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APPENDIX 1.5 
/----·· 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 99-ER01 99-ER02 99-ER03 99-ER04 99FB01 99FB02 
Sample Date 06/30/99 06/30/99 06/30/99 06/30/99 06/30/99 06/30/99 

Volatiles (ug/L) 
I, 1, 1-Trichloroethane 5U 5U 5U 5U 5 u 5 u 
I, I ,2,2-Tetrachloroethane 5U 5U 5U 5U 5 u 5U 
I, I ,2-Trichloroethane 5U 5U 5U 5U 5 u 5U 
I, 1-Dichloroethane 5U 5U 5U 5U 5 u 5 u 
I, 1-Dichloroethene 5U 5U 5U 5U 5 u 5U 
1 ,2-Dichloroethane 5U 5U 5U 5U 5U 5U 
I ,2-Dichloropropane 5U 5U 5U 5U 5U 5 u 
2-Butanone 25 u 25 u 25 u 25 u 25 u 25 u 
2-Hexanone 25 u 25 u 25 u 25 u 25 u 25 u 
4-Methyl-2-pentanone 25 u 25 u 25 u 25 u 25 u 25 u 
Acetone 50 u 50 u 50 u 50 u 50 u 50 u 
Benzene 5U 5U 5U 5U 5 u 5 u 
Bromodichloromethane 5U 5U 5U 5U 5U 14 

·"""~ 
Bromoform 5U 5U 5U 5U 5U 5U 
Bromomethane 10 u 10 u 10 u 10 u 10 u 10 u 
Carbon disulfide 5U 5U 5U 5U 5 u 5U 
Carbon tetrachloride 5 u 5U 5U 5U 5 u 5U 
Chlorobenzene 5U 5U 5U 5 u 5 u 5U 
Chloroethane 10 u 10 u 10 u 10 u 10 u 10 u 
Chloroform 5 u 5U 5U 5 u 5 u 84 
Chloromethane 10 u IOU 10 u 10 u 10 u 10 u 
cis-1 ,2-Dichloroethene 5 u 5U 5U 5U 5U 5U 
cis-1 ,3-Dichloropropene 5U 5U 5U 5U 5U 5U 
Dibromochloromethane 5U 5U 5U 5U 5U 5U 
Ethylbenzene 5U 5U 5U 5U 5U 5U 
Methylene chloride 5U 5U 5U 5U 5U 5U 
Styrene 5U 5U 5U 5U 5U 5U 
Tetrachloroethene 5U 5U 5U 5U 5U 5U 
Toluene 5U 5U 5U 5U 5U 5U 
trans-! ,2-Dichloroethene 5U 5U 5U 5U 5U 5U 
trans-! ,3-Dichloropropene 5U 5U 5U 5U 5U 5U 
Trichloroethene 5U 5U 5U 5U 5U 5U 
Vinyl Chloride 10 u 10 u 10 u IOU 10 u 10 u 
Xylene (total) 10 u 10 u 10 u 10 u 10 u 10 u 
Semivolatiles (ug/L) 
I ,2,4-Trichlorobenzene 10 u 10 u IOU 10 u 10 u 10 u 
1 ,2-Dichlorobenzene 10 u 10 u 10 u IOU 10 u 10 u 
1 ,3-Dichlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 
1 ,4-Dichlorobenzene 10 u 10 u 10 u 10 u 10 u 10 u 
2,2'-0xybis( 1-Chloropropane) 10 u 10 u 10 u IOU 10 u 10 u 
2,4,5-Trichlorophenol 10 u 10 u 10 u 10 u 10 u 10 u 

Qaqc.xlsAPP-0 Page I of6 
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APPENDIX 1.5 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 99-ER01 99-ER02 99-ER03 99-ER04 99FB01 99FB02 
Sample Date 06/30/99 06/30/99 06/30/99 06/30/99 06/30/99 06/30/99 

Semivolatiles (ug/L) (cont.) 
2,4,6-Trichlorophenol 10 u 10 u 10 u IOU 10 u 10 u 
2,4-Dichlorophenol 10 u IOU 10 u 10 u 10 u 10 u 
2,4-Dimethylphenol 10 u 10 u 10 u 10 u 10 u 10 u 
2,4-Dinitrophenol 50 u 50 u 50 u 50 u 50 u 50 u 
2,4-Dinitrotoluene 10 u 10 u 10 u 10 u 10 u 10 u 
2,6-Dinitrotoluene 10 u 10 u 10 u 10 u 10 u 10 u 
2-Chloronaphthalene 10 u 10 u 10 u 10 u 10 u 10 u 
2-Chlorophenol 10 u 10 u 10 u 10 u 10 u 10 u 
2-Methy1naphthalene 10 u 10 u 10 u 10 u 10 u 10 u 
2-Nitroaniline 50 u 50 u 50 u 50 u 50 u 50 u 
2-Nitrophenol 10 u 10 u 10 u 10 u 10 u 10 u 
3,3'-Dichlorobenzidine 20 u 20 u 20 u 20 u 20 u 20 u 
3-Nitroaniline 50 u 50 u 50 u 50 u 50 u 50 u 
4,6-Dinitro-2-methylphenol 50 u 50 u 50 u 50 u 50 u 50 u 
4-Chioro-3-methylphenol 10 u 10 u 10 u 10 u 10 u lfLl f 

4-Chloroaniline 20 u 20 u 20 u 20 u 20 u 
4-Chlorophenyl phenyl ether 10 u 10 u 10 u IOU 10 u 10 u 
4-Nitroaniline 50 u 50 u 50 u 50 u 50 u 50 u 
4-Nitrophenol 50 u 50 u 50 u 50 u 50 u 50 u 
Acenaphthene 10 u 10 u 10 u 10 u 10 u 10 u 
Acenaphthylene IOU 10 u 10 u 10 u 10 u 10 u 
Anthracene IOU 10 u 10 u 10 u 10 u 10 u 
Benzidine 80 u 80 u 80 u 80 u 80 u 80 u 
Benzo( a )anthracene 10 u 10 u 10 u 10 u 10 u 10 u 
Benzo(a)pyrene 10 u 10 u 10 u 10 u 10 u 10 u 
Benzo(b )fluoranthene 10 u 10 u 10 u 10 u 10 u 10 u 
Benzo(g,h,i)perylene 10 u 10 u 10 u 10 u 10 u 10 u 
Benzo(k )fluoranthene 10 u 10 u 10 u 10 u 10 u 10 u 
Benzoic acid 50 u 50 u 50 u 50 u 50 u 50 u 
Benzyl alcohol IOU 10 u 10 u 10 u 10 u 10 u 
Bis(2-chloroethoxy)methane IOU 10 u 10 u 10 u 10 u 10 u 
Bis(2-chloroethyl)ether 10 u 10 u 10 u 10 u 10 u 10 u 
B is(2-ethy 1hexy !)phthalate 10 u 10 u 10 u 10 u 10 u 10 u 
Bromodiphenyl ether, p- IOU 10 u 10 u 10 u 10 u 10 u 
Buty lbenzy !phthalate IOU 10 u 10 u 10 u 10 u 10 u 
Chrysene 10 u 10 u 10 u 10 u 10 u 10 u 
D ibenzo( a,h )anthracene 10 u 10 u 10 u 10 u 10 u 10 u 
Dibenzofuran 10 u 10 u 10 u 10 u 10 u IO~U 
Diethylphthalate 10 u 10 u 10 u 10 u IOU 
Dimethylphthalate IOU 10 u 10 u 10 u 10 u 1v u 
Di-n-butylphthalate 10 u 10 u 10 u 10 u 10 u 10 u 
Di-n-octylphthalate 10 u 10 u 10 u IOU 10 u 10 u 
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APPENDIX 1.5 (continued) 
/~-~-

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 99-EROJ 99-ER02 99-ER03 99-ER04 99FBOI 99FB02 
Sample Date 06/30/99 06/30/99 06/30/99 06/30/99 06/30/99 06/30/99 

Semivolatiles (ug/L) (cont.) 
Diphenylamine IOU 10 u 10 u 10 u 10 u 10 u 
Fluoranthene lOU 10 u 10 u 10 u 10 u 10 u 
Fluorene 10 u 10 u 10 u 10 u lOU 10 u 
Hexachlorobenzene 10 u 10 u 10 u 10 u lOU 10 u 
Hexachlorobutadiene 10 u 10 u 10 u 10 u 10 u 10 u 
Hexachlorocyclopentadiene 10 u 10 u 10 u IOU 10 u 10 u 
Hexachloroethane 10 u 10 u 10 u 10 u lOU 10 u 
Indeno( 1 ,2,3-cd)pyrene 10 u 10 u 10 u 10 u 10 u 10 u 
Isophorone 10 u 10 u 10 u 10 u 10 u 10 u 
m-Cresol 10 u 10 u 10 u 10 u 10 u 10 u 
Naphthalene 10 u 10 u 10 u 10 u lOU 10 u 
Nitrobenzene 10 u 10 u 10 u 10 u 10 u 10 u 
N-Nitrosodimethylamine 10 u IOU 10 u 10 u 10 u 10 u 
N-Nitroso-di-n-propylamine 10 u 10 u 10 u 10 u 10 u 10 u 
o-Cresol 10 u 10 u c-."""'-, 10 u 10 u 10 u 10 u 
Pentachlorophenol 50 u 50 u 50 u 50 u 50 u 50 u 
Phenanthrene 10 u lOU 10 u 10 u 10 u 10 u 
Phenol IOU IOU IOU 10 u 10 u 10 u 
Pyrene IOU 10 u 10 u 10 u 10 u 10 u 
TPH (ug/L) 
Diesel Range Organics 100 u 100 u 100 u NA 100 u 100 u 
Gasoline Range Organics 50 u 50 u 50 u NA 50 u 50 u 
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APPENDIX 1.5 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TB01 9TB03 9TB04 9TB05 9TB06 9TB07 

Sample Date 06/24/99 06/28/99 06129/99 06/29/99 06/29/99 06/30/99 

Volatiles (ug/L) 
1,1, 1-Trichloroethane 5U 5U 5U 5U 5U 5U 
1,1 ,2,2-Tetrachloroethane 5U 5U 5U 5U 5 u 5U 
1,1 ,2-Trichloroethane 5 u 5U 5U 5U 5U 5U 
1, 1-Dichloroethane 5U 5U 5U 5U 5U 5 u 
1, 1-Dichloroethene 5U 5U 5U 5U 5 u 5 u 
1 ,2-Dichloroethane 5U 5U 5U 5U 5U 5U 
1 ,2-Dichloropropane 5U 5U 5U su 5 u 5U 
2-Butanone 25 u 25 u 25 u 25 u 25 u 25 u 
2-Hexanone 25 u 25 u 25 u 25 u 25 u 25 u 
4-Methyl-2-pentanone 25 u 25 u 25 u 25 u 25 u 25 u 
Acetone 50 u 50 u 50 u 50 u 50 u 50 u 
Benzene 5U 5 u 5U 5U 5 u 5U 
Bromodichloromethane 5U 5 u 5U 5U 5 u 5 u 
Bromoform 5 u 5 u 5U 5U 5 u 5 l J 

Bromomethane 10 u 10 u 10 u 10 u 10 u 10 
Carbon disulfide 5 u 5U 5 u 5U 5 u 5 lJ 
Carbon tetrachloride 5U 5U 5U 5U 5U 5U 
Chlorobenzene 5U 5U 5U 5U 5U 5U 
Chloroethane IOU 10 u 10 u 10 u 10 u 10 u 
Chloroform 5 u 5U 5U 5U 5 u 5U 
Chloromethane IOU 10 u 10 u 10 u 7.2 J 10 u 
cis-! ,2-Dichloroethene 5U 5U 5 u 5U 5 u 5U 
cis-1 ,3-Dichloropropene 5U 5U 5U 5U 5 u 5U 
Dibromochloromethane 5U 5U 5U 5U 5U 5U 
Ethylbenzene 5U 5U 5U 5U 5U 5U 
Methylene chloride 5U 5U 5U 2.7 J 5 u 5 u 
Styrene 5U 5U 5U 5U 5U 5 u 
Tetrachloroethene 5U 5U 5U 5U 5 u 5 u 
Toluene 5U 5U 5U 5U 5U 5U 
trans-! ,2-Dichloroethene 5U 5U 5U 5U 5U 5U 
trans- I ,3-Dichloropropene 5U 5U 5U 5U 5U 5U 
Trichloroethene 5U 5U 5U 5U 5U 5 u 
Vinyl Chloride 10 u 10 u 10 u 10 u 10 u 10 u 
Xylene (total) 10 u IOU 10 u 10 u 10 u 10 u 
Semivolatiles (ug/L) 
1 ,2,4-Trichlorobenzene NA NA NA NA NA NA 
I ,2-Dichlorobenzene NA NA NA NA NA NA 
1 ,3-Dichlorobenzene NA NA NA NA NA NA 
I ,4-Dichlorobenzene NA NA NA NA NA NA 
2,2'-0xybis( 1-Chloropropane) NA NA NA NA NA NA 
2,4,5-Trichlorophenol NA NA NA NA NA NA 
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APPENDIX 1.5 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TB01 9TB03 9TB04 9TB05 9Tl306 9TB07 
Sample Date 06/24/99 06/28/99 06/29/99 06/29/99 06/29/99 06/30/99 

Semivolatiles (ug/L) (cont.) 
2,4,6-Trichlorophenol NA NA NA NA NA NA 
2,4-Dichlorophenol NA NA NA NA NA NA 
2,4-Dimethylphenol NA NA NA NA NA NA 
2,4-Dinitrophenol NA NA NA NA NA NA 
2,4-Dinitrotoluene NA NA NA NA NA NA 
2,6-Dinitrotoluene NA NA NA NA NA NA 
2-Chloronaphthalene NA NA NA NA NA NA 
2-Chlorophenol NA NA NA NA NA NA 
2-Methylnaphthalene NA NA NA NA NA NA 
2-Nitroaniline NA NA NA NA NA NA 
2-N itrophenol NA NA NA NA NA NA 
3,3'-Dichlorobenzidine NA NA NA NA NA NA 
3-Nitroaniline NA NA NA NA NA NA 
4,6-Dinitro-2-methylphenol NA NA NA NA NA NA 

/~""-· 
4-Chloro-3-methylphenol NA NA NA NA NA NA 
4-Chloroaniline NA NA NA NA NA NA 
4-Chlorophenyl phenyl ether NA NA NA NA NA NA 
4-Nitroaniline NA NA NA NA NA NA 
4-Nitrophenol NA NA NA NA NA NA 
Acenaphthene NA NA NA NA NA NA 
Acenaphthylene NA NA NA NA NA NA 
Anthracene NA NA NA NA NA NA 
Benzidine NA NA NA NA NA NA 
Benzo( a )anthracene NA NA NA NA NA NA 
Benzo( a )pyrene NA NA NA NA NA NA 
Benzo(b )fluoranthene NA NA NA NA NA NA 
Benzo(g,h,i)perylene NA NA NA NA NA NA 
Benzo(k)fluoranthene NA NA NA NA NA NA 
Benzoic acid NA NA NA NA NA NA 
Benzyl alcohol NA NA NA NA NA NA 
B is(2-chloroethoxy )methane NA NA NA NA NA NA 
Bis(2-chloroethyl)ether NA NA NA NA NA NA 
Bis(2-ethylhexyl)phthalate NA NA NA NA NA NA 
Bromodiphenyl ether, p- NA NA NA NA NA NA 
Butylbenzylphthalate NA NA NA NA NA NA 
Chrysene NA NA NA NA NA NA 
Dibenzo( a,h )anthracene NA NA NA NA NA NA 
Dibenzofuran NA NA NA NA NA NA 

--~ Diethylphthalate NA NA NA NA NA NA 
Dimethylphthalate NA NA NA NA NA NA 
Di-n-buty !phthalate NA NA NA NA NA NA 
Di-n-octy !phthalate NA NA NA NA NA NA 
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APPENDIX 1.5 (continued) 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 9TB01 9TB03 9TB04 9TB05 9TB06 9TB07 

Sample Date 06/24/99 06/28/99 06/29/99 06/29/99 06/29/99 06/30/99 

Semivolatiles (ug/L) (cont.) 
Diphenylamine NA NA NA NA NA NA 
Fluoranthene NA NA NA NA NA NA 
Fluorene NA NA NA NA NA NA 
Hexachlorobenzene NA NA NA NA NA NA 
Hexachlorobutadiene NA NA NA NA NA NA 
Hexachlorocyclopentadiene NA NA NA NA NA NA 
Hexachloroethane NA NA NA NA NA NA 
Jndeno( I ,2,3-cd)pyrene NA NA NA NA NA NA 
lsophorone NA NA NA NA NA NA 
m-Cresol NA NA NA NA NA NA 
Naphthalene NA NA NA NA NA NA 
Nitrobenzene NA NA NA NA NA NA 
N-Nitrosodimethylamine NA NA NA NA NA NA 
N-N itroso-di-n-propy !amine NA NA NA NA NA NA 
o-Cresol NA NA NA NA NA NA 
Pentachlorophenol NA NA NA NA NA NA 
Phenanthrene NA NA NA NA NA NA 
Phenol NA NA NA NA NA NA 
Pyrene NA NA NA NA NA NA 
TPH (ug/L) 
Diesel Range Organics NA NA NA NA NA NA 
Gasoline Range Organics 250 u NA NA NA NA NA 
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APPENDIX 1.6 

SUMMARY OF QA/QC ANALYTICAL RESULTS, PHASE III- TOTAL INORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Sample ID 99-ER01 99-ER02 99-ER03 99-ER04 99FB01 99FB02 
Sample Date 06/30/99 06/30199 06/30/99 06/30/99 06/30/99 06/30/99 

Inorganics (ug/L) 
Antimony, Total 2.7 u 2.7 u 2.7 u 2.7 u 2.7 u 2.7 u 
Arsenic, Total 1.3U 1.3U 1.3U 1.3U 1.3U 1.4 J 
Barium, Total 0.4 u 0.4 u 0.4 u 0.4 u 0.4 u 8.9 J 
Beryllium, Total 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Cadmium, Total 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 
Chromium, Total 0.8 u 0.8 u 0.8 u 0.8 u 0.8 u 0.8 u 
Cobalt, Total 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 
Copper 0.92 J 0.8 u 0.8 u 1 J 0.81 J 10.6 J 
Cyanide, total 10 u 10 u 10 u 10 u NA NA 
Lead, Total 0.9 u 1.2 J 0.9 u 0.9 u 0.9 u 0.9 u 
Mercury, Total 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 0.1 u 
Nickel, Total 0.8 u 0.8 u 0.8 u 0.8 u 0.8 u 0.8 u 
Selenium, Total 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 137 u 
Silver 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 
Sulfide 100 u 100 u 100 u 100 u NA NA 
Thallium, Total 1.8 u 1.8 u 1.8 u 1.8 u 1.8 u 1.8 u 
Tin, Total 1.7 u 1.7 u 1.7 u 1.7 u 1.7 u 1.7U 
Vanadium, Total 0.6 u 0.6 u 0.6 u 0.6 u 0.6 u 0.74 J 

Zinc 0.8 u 0.8 u 0.8 u 0.8 u 2.4 J 63.3 
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Exposure Route 

Ingestion 

Dermal 

Notes: 

EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 
SWMU9 

Scenario Timcframe: Current 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: On-Site Worker 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Surface Water 

IR-W Ingestion Rate of Surface Water 
ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Surface Water 
CF Conversion Factor 
SA Surface Area Available for Contact 
PC Permeability Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

Units 

mg,L 

Uhour 
hours/day 
daysiyear 

years 
kg 

days 

davs 
mg.L 

Lcm3 
cm2 

c1nhour 
hours/day 

days/year 

years 

kg 

days 
davs 

RME RME 
Value Rationale' 

Reference 

6-43,44,45 6-43,44,45 
0,05 EPA, 1989a 

I Professional Judgement 

52 Professional Judgement 

30 EPA, 1989a 

70 EPA, 1989a 
25,550 EPA, 1989a 

10,950 EPA, 1989a 
6-43,44,45 6-43,44,45 
l,OOE-03 --

4,050 EPA, 199i1la 

Chemical Specific EPA, 1992a 

1 Professional Judgement 

52 Professional Judgement 

30 EPA, 1989a 

70 EPA, 1989a 
25,550 EPA, 1989a 

10,950 EPA, 1989a 

(1) It is assumed that the one-site worker is wearing shoes, shorts, and a short sleeve shirt Total exposed surface area includes the average surface area by 
body part for a male adult including the lower leg, forearm, and hands as listed on Table 6-4 Exposure Factors Handbook 1997, 

Exposure Parameters,xls, OnSiteW-SW 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CD I) (mgikg day) = 

CxiR-WxETxEFxEDx JlBWx UAT 

CDI (mgikg/day) = 

c X CF X SA X PC X ET X EF X ED X 

liBW xl/AT 

2/16/00 



Exposure Route 

Ingestion 

Dermal 

Inhalation 

Notes: 

EXPOStTRE PAR.-\1\IETERS JISED FOR IHILY INTAKE C.-\LC'I1L.-\TIONS 

S\YJ\Il1 9 

Scenario Timeframe: Current 

Mcdiwn: Sediment 
Exposure Jv!edium: Sediment 

Exposure Point: Sediment 
Receptot· Population: On-Site Worket· 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Sediment 

IR-S Ingestion Rate of Sediment 

CF Conversion Factor 

Fi Fraction Ingested from Source 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

A.T-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 
c Contaminant Concentration in Sediment 

CF Conversion Factor 
SA Surface Area :'wailable for Contact 

AF Soil to Skin Adherence Factor 

:\BS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Soil 

IR-S Inhalation Rate 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

l'PEF Particulate Emission Factor 

B\V Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

Units 

mgt kg 

mg/day 

kgimg 

NA 

days. 'year 

years 

kg 

days 

days 

mg/kg 
kg'mg 

cm2 

mgicm2 

NA. 

days/year 

years 

kg 

days 

days 

mgkg 
m3il10ur 

hoursiday 

days. year 

years 
m3;kg 

kg 

da~·s 

days 

RI\!E RI\!E 
\'alue Rationale/ 

Reference 

6-43,44,45 6-43,44,45 

roo EP.-\, 1989a 

l.OOE-06 --
0.5 Professional Judgement 

52 Professional Judgement 

30 EPA, 1989a 

70 EPA, 1989a 

25,550 EPA, 1989a 
10,950 EPA, 1989a 

6-43,44,45 6-43,44,45 

I.OOE-06 .. 
4,050 EPA, 1997<2Ja 

1 EP.-\, 1995a 

(1) EPA, 1995a 

52 Professional Judgement 

30 EP.-\, !989a 

70 EP.-\, 1989a 

25,550 EP.-\, 1989a 

10,950 EP.-\, 1989a 

6-43,44,45 6-43,44,45 

1.25 EP.-\, !991a 

8 EP:\., 199la 

52 EPA, 1991a 

I EP.-\, 1991a 

1.32E+09 Cowherd et a!., 199 5 

70 EP.-\,1989a 

25,550 EP.-\,1989a 

365 EP:\, 1989a 

Intake Equation 
Model Name 

Chronic Daily Intake (CD!) (mgkg-day) = 
C xiR xCF xFi xEF xEDx LBW x !AT 

CD! (mg·kg-day) = 
C x CF x SAx AF x ABS x EF xED x 

LBWxh\T 

CD! (mgkg-day) = 
c X IR X ET X EF X ED X I.'PEF X 

I.BW xl/AT 

(I) l'SEPA Region Ill default values of0.05% for VOCs with vapor pressures greaterthan 95.2 nunllg, 3.0°o for \'OCs with vapor pressures less than 95.2 nunllg. I 0° o for SVOCs, 

nitramines, and pesticides, 6°·o for PCBs, 3.2% for arsenic, and I 0 o for inorganics were used for .-\BS values. 
(2) It is assumed that the one-site worker is wearing shoes, shorts, and a short sleeve shirt. Total exposure surface area includes the average 

surface area by body part for a male adult including the lower leg, foream1, and hands as listed on Table 6-4 Exposure Factors Handbook 

Exposmc p .... ~meters.xls, OnSite\V-SD 



Exposure Route 

Ingestion 

Dermal 

Inhalation 

Notes: 

EXPOSURE PARAI\IETERS l!SED FOR DAILY INTAKE CALC LILA TIONS 
SWI\H.1 9 

Scenario Timeframe: Future 
Medium: Subsul'facc Soil 
Exposure ]l.!edium: Subsurface Soil 
Exposure Point: Subsurface Soil 
Receptor Population: Constr·uction \\'or·ker 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Soil 
IR-S Ingestion Rate of Soil 

CF Conversion Factor 
Fi Fraction Ingested from Source 
EF Ell:posure Frequency 
ED Exposure Duration 

BW Body Weight 
AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Soil 
CF Conversion Factor 
SA Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 

:\BS Absorption Factor 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Soil 

IR-S Inhalation Rate 
ET Exposure Time 
EF Exposure Frequency 

ED Exposure Duration 
!PEF Patticulate Emission Factor 

BW Body Weight 
AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

Units 

mgkg 
mg:day 
kg·mg 

NA 
days:year 

years 

kg 
days 
days 

mg'kg 

kg'mg 
cm2 

mgcm2 
NA 

days. year 
years 

kg 
days 
days 

mg/kg 
m3,hour 

hours.'day 

days. year 

years 
m3.'kg 

kg 
days 
days 

R]I.!E Rli.!E 
\"alue Rationale. 

Reference 

6-43,44,45 6-43,44,45 
480 EPA,l996 

l.OOE-06 --
I Professional Judgement 

180 Professional Judgement 

1 EPA,199la 
70 EPA,l989a 

25,550 EPA,I989a 

365 EPA,l989a 
6-43,44,45 6-43,44,45 

LOOE-06 --
3,160 EPA, 199l2la 

1 EPA, 1992a 
(I) EPA,l995a 
180 Professional Judgement 

1 Professional Judgement 
70 EPA,l989a 

25,550 EPA,l989a 

365 EPA,l989a 

6-43,44,45 6-43,44,45 

1.25 EPA, 199la 

8 EPA, 1991a 

180 EPA, 199Ja 

1 EPA, 199la 

L32E+09 Cowherd et al., 1995 

70 EPA,l989a 

25,550 EPA,l989a 

365 EPA,l989a 

Intake Equation· 
]\.lode! Name 

Chronic Daily Intake (CD!) (mg'kg-day) ~ 

c X IR X CF X FiX EF X ED X l!B\V X !/AT 

CD! (mg.kg-day) ~ 

c X CF X SA X AF X :\BS X EF X ED X 

IB\VxLAT 

CD! (mgikg-day) ~ 

c X IR X ET X EF X ED X LPEF X 

l'BWx!/AT 

(1) lJSEPA Region III default values of 0.05%) for VOCs \Vith vapor pressures greater than 95.2 m_rnRg, 3.0°:0 for YOCs v-:ith \'3por pr~ssures less than 95.2 mrnHg, 1 0°'"0 for S\'OCs~ 

nitramines, and pesticides, 6% for PCBs, 3.20.·o for arsenic, and I"-'<> for inorganics were used for ABS values. 

(2) It is assumed that the construction worker is wearing shoes, pants, and a short sleeve shirt. Total exposed surface area includes the 
a\·erage surface area by body for a male adult including the foreatm, hands and the head as listed on Table 6-4 Exposure Factors 

Handbook 1997. 

Exposure Pararneters.xls, Constr-SB 



Exposure Route 

Ingestion 

Dermal 

Notes: 

EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 

SWMU9 

Scenario Timeframe: Future 

Medium: Groundwate1· 

Exposure Medium: Ground\vater 

Exposure Point: Groundwater 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Parameter Parameter Definition 

Code 

c Contaminant Concentration in Ground\\ater 

IR-W Ingestion Rate of Groundwater 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Ground\vater 

CF Conversion Factor 

SA Surface Area Available for Contact 

PC Permeability Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

Units 

mg'L 

Lday 

days .. year 

years 

kg 

days 

davs 

mgL 

Lcm3 

cm2 

cmhour 

hours; day 

davsivear 

years 

kg 

davs 

da,·s 

RME RME 

Value Rationale. 

Reference 

6-43,44,45 6-43,44,45 

0.05 EPA,l989a 

180 Professional Judgement 

1 Professional Judgement 

70 EPA,1989a 

25,550 EPA,l989a 

365 EPA,l989a 

6-43,44,45 6-43,44,45 

l.OOE-03 --
3,100 EPA, 1997°>a 

Chemical Specific EPA, 1992a 

I Professional Judgement 

180 Professional Judgement 

I Professional Judgement 

70 EPA, 1989a 

25,550 EPA, l989a 

365 EPA, 1989a 

(1) It is assumed that the construction worker is wearing shoes, pants, and a shori sleeve shirt. Total exposed surface area includes the average surface 
area by body for a male adult including the forearm, and hands and the feet as listed on Table 6-4 Exposure Factors Handbook 1997. Even though the 

construction worker is wearing shoes, he may be standing in a trench with ground\\ater and therefore this I-II-IRA accounted for a worker not wearing 
water-proof boots. While,an incidental splash to the the head may occur, it is not likely that the worker \vould have his entire head in the groundwater 

for one hour. Therefore, the surface area for the head was not included. 

Exposure ~ -,meters.xls, Const-G\V 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (mg'kg-day) = 

CxiR-WxEFxEDx J;BWx J:AT 

CDI (mg·kg-day) = 

c X CF X SA X PC X ET X EF X ED X 

LBWxLAT 

2/16/00 



Exposure Route 

Ingestion 

Dermal 

EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 
SWMU9 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water- Beneficial Use Scenario 
Receptor Population: Resident 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Groundwater 
IR-W Ingestion Rate of Groundwater 

EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Groundwater 
CF Conversion Factor 
SA Surface Area Available for Contact 
PC Penneability Constant 
ET Exposure Time 
EF Exposure Frequency 

ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

Units 

mg!L 
L!day 

days/year 
years 

kg 
days 

days 
mg/L 

L!cm3 
cm2 

em/hour 
hours/day 
days/year 

years 
ka 

0 

days 

davs 

RME RME 
Value Rationale/ 

Reference 

6-43,44,45 6-43,44,45 

0.05 EPA, 1989a 

52 Professional Judgement 

30 EPA, 1989a 

70 EPA, 1989a 

25,550 EPA, 1989a 
10,950 EPA, 1989a 

6-43,44,45 6-43,44,45 

l.OOE-03 --
5,800 EPA, 1997a 

Chemical Specific EPA,1992a 

1 Professional Judgement 

52 Professional Judgement 

30 EPA, 1989a 

70 EPA, 1989a 

25,550 EPA, 1989a 

10,950 EPA, 1989a 

Exposure Parameters.xls, ARes-G\V 

Intake Equation! 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 
CxiR-WxEFxEDx 1/BWx 1/AT 

CDI (mglkg-day) = 
c X CF X SA X PC X ET X EF X ED X 

1/BW x!IAT 

2-'16!00 



EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 
SWMU9 

Exposure Route 

Ingestion 

Dem1al 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Resident 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Surface Water 
IR-W Ingestion Rate of Surface Water 

ET Exposure Time 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Surface Water 
CF Conversion Factor 

SA Surface Area Available for Contact 
PC Pem1eability Constant 
ET Exposure Time 

EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

NA- Not Applicable. 

Exposurp ~-·ameters.xls, ARes-SW 

Units RME RME 
Value Rationale/ 

Reference 

mg/L 6-43,44,45 6-43,44,45 

Llhour 0.05 EPA, !989a 
hours/day I Professional Judgement 
days/year 52 Professional Judgement 

years 30 EPA, 1989a 
ka 

0 70 EPA, 1989a 
days 25,550 EPA, 1989a 
days 10,950 EPA, 1989a 
mg/L 6-43,44,45 6-43,44,45 

Llcm3 1.00E-03 --
cm2 5,800 EPA, 1997a 

em/hour Chemical Specific EPA, 1992a 

hours/day 1 Professional Judgement 
days/year 52 Professional Judgement 

years 30 EPA, J989a 

kg 70 EPA, 1989a 

days 25,550 EPA, !989a 

daYS 10,950 EPA, 1989a 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 

C x IR-W x ET x EF xED x 1/BW xI/ AT 

CDI (mg/kg-day) -
c X CF X SA X PC X ET X EF X ED X 

1/BW xl/AT 

21!6/00 



Exposure Route 

Ingestion 

Dermal 

Notes: 

EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 
SWMU9 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Resident 
Receptor Age: Adult 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Sediment 
IR-S Ingestion Rate of Sediment 

CF Conversion Factor 
Fi Fraction Ingested from Source 

EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Sediment 

CF Conversion Factor 

SA Surface Area Available for Contact 

AF Soil to Skin Adherence Factor 
ABS Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

Units RME RME 
Value Rationale/ 

Reference 

mg/kg 6-43,44,45 6-43,44,45 

mg/day 100 EPA, I889a 
kg/mg I .OOE-06 --

NA 0.5 Professional Judgement 

days/year 52 EPA, 199Ia 
years 30 EPA, l889a 

kg 70 EPA, I889a 

days 25,550 EPA, I889a 
davs 10,950 EPA, I889a 

mglkg 6-43,44,45 6-43,44,45 

kg/mg I .OOE-06 --
cm2 5,800 EPA, !997a 

mg/cm2 l EPA, !992a 

NA (!) EPA, 1995a 

days/year 52 Professional Judgement 

years 30 EPA, l989a 
ka 

b 70 EPA, !989a 

davs 25,550 EPA, !989a 

days 10,950 EPA, 1989a 

Intake Equation! 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CxiRxCFxFixEFxEDx 1/BWx 1/AT 

CDI (mg/kg-day) = 

c X CF X SA X AF X ABS X EF X ED X 

1/BW xl!AT 

(1) USEPA Region III default values of0.05% for VOCs with vapor pressures greater than 95.2 rnmHg, 3.0% for VOCs \\ith vapor pressures less than 95.2 mmHg, I 0% for SVOCs, 

nitramines, and pesticides, 6% for PCBs, 3.2% for arsenic, and 1% for inorganics were used for ABS values. 

Exposure Parameters.xls, ARes-SO 2'16/00 



Exposure Route 

Ingestion 

Demml 

EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 
SWMU9 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Groundwater 
Exposure Point: Tap Water- Beneficial Use Scenario 
Receptor Population: Resident 
Receptor Age: Younger Child 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Groundwater 
IR-W Ingestion Rate of Groundwater 

EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Groundwater 
CF Conversion Factor 

SA Surface Area Available for Contact 
PC Pem1eability Constant 

ET Exposure Time 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time (Cancer) 

A T-N Averaging Time (Non-Cancer) 

Units 

mg/L 
L/day 

days/year 
years 

kg 
days 
davs 

mg/L 
L/cm3 

cm2 
em/hour 

hours/day 
days/year 

years 
kg 

days 
days 

RME RME 
Value Rationale/ 

Reference 

6-43,44,45 6-43,44,45 

0.05 EPA, 1989a 
52 Professional Judgement 
6 EPA, !989a 

15 EPA, 1989a 
25,550 EPA, l989a 
2,190 EPA, 1989a 

6-43,44,45 6-43,44,45 
l.OOE-03 --

2,006 EPA, 1992a 
Chemical Specific EPA, 1992a 

I Professional Judgement 

52 Professional Judgement 

6 EPA, 1989a 

15 EPA, 1989a 

25,550 EPA, 1989a 

2,190 EPA, 1989a 

Exposure 0 •rameters.xls, CRes-GW 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 
CxiR-WxEFxEDx 1/BWx !/AT 

CDI (mg/kg-day) = 
c X CF X SA X PC X ET X EF X ED X 

1/BW xl!AT 



Exposure Route 

Ingestion 

Dermal 

EXPOSURE PARAMETERS USED FOR DAILY lNTAKE CALCULATIONS 
SWMU9 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water 
Receptor Population: Resident 
Receptor Age: Younger Child 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Surface Water 

IR-W Ingestion Rate of Surface Water 

ET Exposure Time 
EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 
AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Surface Water 
CF Conversion Factor 

SA Surface Area Available for Contact 
PC Pem1eability Constant 

ET Exposure Time 
EF Exposure Frequency 

ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

Units 

mg/L 

L/hour 
hours/day 
days/year 

years 

kg 
days 
days 
mg/L 

L/cm3 

cm2 
em/hour 

hours/day 

days/year 

years 
kg 

days 

days 

RME RME 
Value Rationale/ 

Reference 

6-43,44,45 6-43,44,45 

0.05 EPA, 1989a 

I Professional Judgement 

52 Professional Judgement 

6 EPA, 1989a 

15 EPA, 1989a 

25,550 EPA, !989a 

2,190 EPA, 1989a 

6-43,44,45 6-43,44,45 

l.OOE-03 --
2,006 EPA, 1992a 

Chemical Specific EPA, 1992a 

I Professional Judgement 

52 Professional Judgement 

6 EPA, 1989a 

15 EPA, 1989a 

25,550 EPA, 1989a 

2,190 EPA, 1989a 

Exposure Parameters.xls, CRes-S\\' 

Intake Equation/ 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 
c X IR-W X ET X EF X ED X 1/BW X 1/AT 

CDI (mg/kg-day) = 
c X CF X SA X PC X ET X EF X ED X 

1/BW xl/AT 



Exposure Route 

Ingestion 

Dermal 

Notes: 

EXPOSURE PARAMETERS USED FOR DAILY INTAKE CALCULATIONS 
SWMU 9 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 
Exposure Point: Sediment 
Receptor Population: Resident 
Receptor Age: Younger Child 

Parameter Parameter Definition 
Code 

c Contaminant Concentration in Sediment 
IR-S Ingestion Rate of Sediment 
CF Conversion Factor 
Fi Fraction Ingested from Source 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

c Contaminant Concentration in Sediment 
CF Conversion Factor 
SA Surface Area Available for Contact 
AF Soil to Skin Adherence Factor 

ABS Absorption Factor 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time (Cancer) 
A T-N Averaging Time (Non-Cancer) 

Units 

mg/kg 
mg/day 
kg/mg 

NA 
days/year 

years 
ko 

"' 
days 
da\'s 

mg/kg 
kg/mg 
cm2 

mg/cm2 
NA 

days/year 
years 

kg 
days 
days 

RME RME 
Value Rationale/ 

Reference 

6-43,44,45 6-43,44,45 
200 EPA, l989a 

1.00E-06 --
0.5 Professional Judgement 
52 EPA, l989a 
6 EPA, 1989a 

15 EPA, l989a 
25,550 EPA, l989a 
2,190 EPA, 1989a 

6-43,44,45 6-43,44,45 
l.OOE-06 --

2,006 EPA, !992a 
1 EPA, 1992a 

(I) EPA, 1995a 
52 EPA,1989a 
6 EPA,l989a 
15 EPA,l989a 

25,550 EPA,1989a 
2,190 EPA,l989a 

Intake Equation! 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 

c X IR X CF X FiX EF X ED X 1/BW X 1/AT 

CDI (mg/kg-day) = 

c X CF X SA X AF X ABS X EF X ED X 

1/BW x1/AT 

(I) USEPA Region Ill default values of0.05% for VOCs with vapor pressures greater than 95.2 IIU11.Hg, 3.0% for VOCs \\ith vapor pressures less than 95.2 mmHg, 10% for SVOCs, nitramines, 
and pesticides, 6% for PCBs, 3.2% for arsenic, and l% for inorganics were used for ABS values. 

Exposure ~ ·,meters.xls, CRes-SD 2/16.00 
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SUBSURFACE SOIL, INORGANICS- AREA A 



SAJ1!PLE ID 9!\!\VOl-08 9111\V0!-15 

S.-\i.!PLE D:'l. TE 04![0!96 04'[0.96 

DEPTH RANGE 16.00-I8.00 I 8.00-20.00 

RCR.\ METALS (mglkg 

Lead, Total I 1 0.69 J 

Mercury, Total 0.05 L1 0.06 L1 

Silver, Total 0.54 L' 0.67 

Arsenic, Total 0.23 J 0.12 LTJ 

Barium, Total 36.7 9 

Cadmium, T ota1 0.39 l' 0.29 L' 
Chromium, Total 5.3 J 3.2 J 
Selenium, Total O.I9 L1J O.I4 L1J 

R-09 . .\-sb-i.xls 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9!\l\\'02-04 9l\l\V02-06 %l\V02-10 9TP07-04 

04 12 96 04. 12'96 04. I2 96 04 08 96 

8.00-IO.OO 12.00-14.00 I4.00-I6.00 8.00-IO.OO 

Phase I, Area A 

1.7 J 1.7.1 0.88 J 6 J 

0.06 L'J 0.05 L1J 0.07 UJ 0.05 L1 

0.5I u 0.42 l! 0.42 L1 0.38 l! 

0. I4 l'J 0.7I l'J O.I9 J 0.15 J 

11.6 40 77.2 I I9 

0.37 l'J 0.3 I l'J 0.3 I l'J 0.28 L' 

2.8 R 2.8 R 6.9 R 50.8 J 

0.32 L'J 0.33 l'J 0.33 l'J 0.16 L'J 

9TP08-04 9TP09-04 9TP!0-04 9TP18-05 

04 08 96 0410896 04 08i96 04/I 4!96 

8.00-IO.OO 8.00-10.00 8.00-IO.OO I 0.00-12.00 

5.9 J 0.83 J 19.3 J 4.I J 

0.06 u 0.04 L1 0.05 L1 0.06 UJ 

0.37 l' 0.48 0.4 l 1 0.4! l! 

5 J 0. I LTJ 0.47 J 0.5 J 
45.7 46.9 I03 62.7 

0.27 l 1 0.29 l' 0.29 t' 0.3 l'J 

5 J 2.7 J 7.2 J 5.2 R 
0.13 l.' 0.16 L'J 0.15 L'J 0.29 L'J 
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S:-'ili!PLE ID 9l\l\\'02R-05 9MW02R-06 

SAMPLE DATE 09.'21/97 09 21.'97 

DEPTH R.-\NGE 8.00-10.00 10.00-12.00 

RCR"- METALS (mglkg 

Lead, Total 3.1 1.1 

l\!ercury, Total 0.03 LT 0.03 L' 
Silver, Total 0.08 J 0.06 L' 

Arsenic, Total 0.78 L' 0.72 L' 

Barium, Total 13.5 J 16.7 J 

Cadmium, Total 0.04 L' 0.18 L' 
Chromium, Total 4 7 

Selenium, Total 0.39 J 0.2 L' 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9l\!W02S-05 91-.!W02N-05 9TP07A-01 9TP07A-02 9TP07B-OI 

09.21.97 09.21/97 10/0 ].'97 I 0 OJ 97 10 0197 

8.00-10.00 8.00-10.00 1.00-12.00 2.00-12.00 1.00-12.00 

Phase II, Area A 

1.6 1.8 0.79 3.7 0.18 l1 

0.1 0.02 L1 0.03 L' 0.02 (I 0.03 L' 

0.08 u 0.07 J 0.4 J 0.3 .I 0.28 J 

1.2J 2.4 J 0.28 L'J 0.29 .I 0.31 L'J 

14.7 J 9.7 J 156 J s 1.4 J 32.2 J 

0.05 L' 0.23 L' 1.3 1.6 1.3 

8.2 28.9 11.3 J 2.4 J 6.3 J 

1.8 0.26 l' 1.6 J 0.67 J 0.84 J 

9TP07B-02 9TP09A-OJ 9TP09.-\-02 

10 0197 10'0197 100!'97 

2.00-12.00 1.00-12.00 2.00-12.00 

0.15 LT 0.35 1.2 

0.02 L' 0.02 L1 0.03 L1 

0.3 J 0.25 J 0.22 .I 

0.24 L'J 0.44 J 0.28 J 

42.8 J 131 J 240 J 

0.99 1.5 1.6 

4.1 J 8.3 J 11.3 J 

I J 0.49 J I J 

. age 2 of 4 



\ 

SAI\lPLE lD 1\linimum 1\laximum 

SAI\!PLE DATE Non-Detect Non-Detect 

DEPTH RANGE 

RCRA METALS (mglkg 

Lead, Total 0.15 l1 0.18 l 1 

Mercury, Total 0.02 l1 0.07 LTJ 

Silver, Total 0.06 l 1 0.54 l1 

Arsenic, Total 0.1 llJ 0.78 l1 

Barium, Total 0 0 

Cadmium, Total 0.04 l1 0.39 l 1 

Chromium, Total 0 0 

Selenium, Total 0.13 l1 0.33 LTJ 

R-09..-\-sb-i.xls 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Minimum Maximum Location of Frequency 

Detected Detected 1\[aximum Detect of Detection 

0.35 19.3 J 9TPI0-04 18.20 

0.1 0.1 91\lW02S-05 120 

0.07 J 0.67 91\[\VOI-15 10 20 

0.15 J 5 J 9TP08-04 1120 

9 240 .I 9TP09A-02 20 20 

0.99 1.6 9TP07 A-02,9TP09 .-\-02 6 20 

2.4 J 50.8 J 9TP07-04 16 16 

0.39 .I 1.8 9MW02S-05 8 20 

\ 
) 

.-\rithmatic !\lean 1\ledian 

Positive Detect~ Positi\·e Detects 

3.0967 1.65 

0.1 0.1 

0.305 0.29 

1.0136 0.44 

62.99 44.25 

1.3817 1.4 

10.375 6.65 

0.9738 0.92 

Page 3 of4 



S:\1\!PLE lD :'\rithmatic !\lean 

S:\1\IPLE DATE Half Non-Detects 

DEPTH RANGE 

RCRA METALS (mglkg 

Lead, Total 2.7953 

l\lercury, Total 0.0245 

SiiYer, Total 0.2423 

A.rsenic, Total 0.6425 

Barium, Total 62.99 

Cadmium, Total 0.5045 

Chromium, Total I 0.375 

Selenium, Total 0.456 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Standard l 1pper 95°o Log :\ritlunatic 1\[ean 

Deviation Confidence Le1·el HalfNon-Dekcts 

4.2616 4.443 0.2903 

0.0195 0.032 -3.8884 

0.1499 0.3003 -1.6441 

1.1553 1.0892 -1.2279 

59.884 86.1439 3.723 

0.6029 0.7376 -1.4511 

12.4762 15.8429 1.9518 

0.5308 0.6612 -1.4135 

Log Standard Log l 1pper 95°'o 

De1·iation Confidence Le1·el 

1.3268 9.041 

0.5659 0.0316 

0.7773 0.3968 

1.1569 1.2628 

0.9744 119.2709 

1.3209 1.5651 

0.8!32 16.7551 

1.1422 1.021 

age 4 of 4 



RCRA METALS (mglkg) 
Lead, Total 

l\lercury, Total 

Silwr, Total 

Arsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 

Selenium, Total 

R-09:\.-sb-i.xls 

/ 

W-TEST 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RJCO 

Lognom1al Distribution Nonnal Distribution 

W-Value Quantile True. False \\'-Value 

0.9 51361633 0.905 TRL1E 0.576199541 

0.888579198 0.905 FALSE 0.61368609 

0.879872832 0.905 FALSE 0.895936135 

0.942802445 0.905 TRUE 0.510891285 

0.956344686 0.905 TRL1E 0.820059456 

0.857087329 0.905 F.-\LSE 0.688592345 

0.918240278 0.887 TRL1E 0.605655049 

0.8798168 0.905 F.-\LSE 0.751397907 

Sample 

Quantile True False Count 

0.905 FALSE 20 

0.905 FALSE 20 

0.905 F.-\LSE 20 

0.905 F.-\LSE 20 

0.905 F.-\LSE 20 

0.905 F.-\LSE 20 

0.887 F.-\LSE 16 

0.905 F.-\LSE 20 

Page I of I 
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SUBSURFACE SOIL, INORGANICS- AREA B 



SAMPLE ID 

SAMPLE D:\TE 

DEPTH RANGE 

RCRA METALS (mglkg) 

Lead, Total 

Silver, Total 

Arsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 

Selenium, Total 

R-09B-sb-i.xls 

/ 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

9hl\V03-04 9hl\\'03-09 9TP02-06 9TP03-03 9TP04-04 

04/15/96 04.15.96 35157 04 0696 04/06/96 

8.00-10.00 12.00-14.00 1 U0-12.00 6.00-8.00 8.00-10.00 

Phase I, Area B 

0.77 0.54 0.004 34.2 J 0.28 J 

0.46 u u 0.00052 l 1 0.37 L1 0.41 L1 

0.6 u 0.13 UJ 0.0015 2 J 0.27 J 

40.4 24 0.0524 J 18.8 43 

0.33 u 0.3 u 0.00037 u 0.27 u 0.29 u 
7.1 8.3 0.011 J 5.1 J 3.4 J 

0.14 UJ 0.16 L'J 0.00079 J 0.29 LTJ 0.16 L'J 

9TP05-04 

04.'0696 

8.00-10.00 

UJ 

0.4 u 
0,1 L'J 

28.2 

0.29 u 
3 J 

0.16 LTJ 

\ 
j 

9TP06-04 

04106196 

8.00-10.00 

0.61 J 

0.46 u 
0.45 J 

85.6 

0.33 l 1 

5.6 J 

0.29 J 

Page I of 4 



R-095 .is 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAJ\IPLE ID 9TPO 1.-\-0 I 9TPOJ.-\-02 9TP02A-Ol 

SA!v!PLE D.-\TE !0.0197 !OiOL'97 09.30 97 

DEPTH RANGE 1.00-12.00 2.00-12.00 1.00-12.00 

Phase II, Area B 

RCRA METALS (mg/kg) 

Lead, Total 2 0.17 l 1 0.54 

Silver, Total 0.21 J 0.25 J 0.11 l 1 

Arsenic, Total 1.2J I J 0.69 J 

Barium, Total 130 J 182 J 143 J 

Cadmium, Total 1.7 2.3 0.83 

Chromium, Total 9.9 J 14.4 J 7 J 

Selenium, Total 2 J 0.49 J 1.2 J 

9TP02.-\-02 

09!30!97 

2.00-12.00 

0.21 LT 

0.12 J 

0.34 UJ 

69.8 LTJ 

1.3 

5.7 J 
1.1 J 

. age 2 of 4 
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SAMPLE lD 

SAMPLE DATE 

DEPTH RANGE 

RCRA METALS (mglkg) 
Lead, Total 

Silver, Total 

Arsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 

Selenium, Total 

R-09B-sb-i.xls 

t\!inimum 

Non-Detect 

0.17 l1 

0.00052 l' 

0.1 l-'J 
69.8 l 1J 

0.00037 l 1 

ND 

0.14 l 1J 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

t\!aximum t\!inimum t\laximum Location of 

Non-Detect Detected Detected 1-.!aximum Detect 

0.21 l' 0.004 34.2 J 9TP03-03 

0.46 l 1 0.12 J 1.1 91\[\\'03-09 

0.6 l 1 0.0015 2 J 9TP03-03 

69.8 l 1J 0.0524 J 182 J 9TP01A-02 

0.33 l' 0.83 2.3 9TPOIA-02 

ND 0.011 J 14.4 J 9TP01A-02 

0.29 l 1J 0.00079 J 2 ] 9TPOI.-\-OJ 

\ 

Frequency .-\rithmatic Mean t\!edian 

of Detection Positive Detects Positive Detect~ 

9 II 4.4938 0.61 

411 0.42 0.23 

7il I 0.8016 0.69 

!0/11 69.5052 41.7 

411 1.5325 1.5 

I Ill 6.3192 5.7 

6.11 0.8468 0.795 
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POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID Arithmatic !-.lean Standard l!pper 95°o Log ~\ritlm1atic !-.lean Log Standard Log Upper 95% 

S:\MPLE DATE Half Non-Detects Deviation Confidence Levd Half Non-Detects Deviation Confidence Lewl 

DEPTH RANGE 

RCR~ METALS (mglkg) 

Lead, Total 3.694 10.1362 9.2332 -0.8064 2.2428 485.5932 

Silver, Total 0.2532 0.2917 0.4126 -2.1771 2.1342 78.2752 

Arsenic, Total 0.5633 0.6186 0.9014 -1.5283 2.0156 92.4085 

Barium, Total 66.3593 59.8206 99.0499 3.3635 2.2307 29853.4176 

Cadmium, Total 0.6396 0.7872 1.0698 -1.6837 2.556 2071.5724 

Chromium, Total 6.3192 3.8058 8.399 1.2625 1.9657 600.7991 

Selenium, Total 0.5033 0.6506 0.8588 -1.8447 2.1471 1 !5.1222 

R-090 .ds r'age 4 of 4 



RCRA l\lET ALS (mglkg) 
Lead, Total 

Silwr, Total 

.-\rsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 

Selenium, Total 

R-09B-sb-i.xls 

W-TEST 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Lognonnal Distribution Nonnal Distribution 

W-\'alue Quantile TnwFalse \\'-Value 

0.9387761\2 0.85 TRUE 0.396286781 

0.630840587 0.85 FALSE 0.5968133\4 

0.86763\078 0.85 TRUE 0.845510471 

0.674666885 0.85 FALSE 0.863671228 

0.722849135 0.85 FALSE 0.757724585 

0.566869498 0.85 FALSE 0.967412763 

0.853339899 0.85 TRUE 0.763687015 

Sample 

Quantile TruetFalse Count 

0.85 FALSE 11 

0.85 FALSE 11 

0.85 FALSE II 

0.85 TRL1E 11 

0.85 FALSE 11 

0.85 TRUE 11 

0.85 FALSE 11 



..-.... 
! 

SUBSURFACE SOIL, INORGANICS- AREA C 



\ 
) 

S.-V\JPLE ID 

S.-V\lPLE DATE 

DEPTH RANGE 

RCRA. METALS (mgfkg) 
Lead, Total 

Si!Yer, Total 

Barium, Total 

Chromium, Total 

R-09C-sb-i.xls 

91\1W04-03 

04 19/96 

6.00-8.00 

1.4 

0.72 

96.9 

28.3 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

91\l\V04-05 9TP11-05 9TP13-04 9TP14-05 

04.19.96 0413.96 04.13,96 04.13/96 

10.00-12.00 10.00-12.00 8.00-10.00 10.00-12.00 

Phase I, Area C 

1.2 5.2 J 6.4 J 26.2 J 
0.71 0.57 0.71 0.35 L' 

35.6 77.7 31.6 82.1 

20.4 24.2 R 24.4 R 22.4 R 

9TP15-05 9TP16-05 9TP17-05 

04'13/96 04.1396 04/14/96 

l 0.00-12.00 10.00-12.00 I 0.00-12.00 

24 J 31.5 J 2.2 J 
0.39 L' 0.86 0.67 

83.8 59.2 57.2 

22.4 R 29.1 R 24.9 R 

Page l of3 



S.-\1\IPLE ID 

S . .U.IPLE DATE 

DEPTH RANGE 

RCRA METALS (mglkg) 

Lead, Total 

Silver, Total 

Barium, Total 

Chromium, Total 

R-09C-. .Is 

1\linimum 

Non-Detect 

NO 

0.35 L1 

NO 

NO 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

1\!aximum 

Non-Detect 

NO 

0.39 L1 

NO 

NO 

1\linimum 

Detected 

1.2 

0.57 

31.6 

20.4 

1\laximum 

Detected 

31.5 J 
0.86 

96.9 

28.3 

Location of 

Maximum Detect 

9TP16-05 

9TP16-05 

91\1\\'04-03 

9MW04-03 

Frequency 

of Detection 

8.8 
6. 8 

8'8 

2'2 

:\ritlunatic Mean 

Positiw Detects 

12.2625 

0.7067 

65.5125 

24.35 

Median 

PositiYe Detects 

5.8 

0.71 

68.45 

24.35 

• age 2 of3 



SAMPLE ID 

SAJ\IPLE D.-HE 

DEPTH RANGE 

RCRA.I\IETALS (mglkg) 

Lead, Total 

Silver, Total 

Barium, Total 

Chromium, Total 

R-09C-sb-i.xls 

:\ritlunati c l\1 ean 

Half Non-Detects 

12.2625 

0.5763 

65.5125 

24.35 

POSITIVE DETECTIONS IN 
SUBSURFACE SOIL, INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Standard 

Deviation 

12.6941 

0.2541 

23.5949 

5.5861 

Lipper 95% 

Confidence Lew I 

20.7654 

0.7465 

81.3172 

49.2891 

Log A.ritlunatic !\lean 

Half Non-Detects 

1.8383 

-0.6881 

4.1145 

3.1792 

Log Standard 

Deviation 

1.3398 

0.6284 

0.4122 

0.2315 

Log l'pper 95°o 

Confidence Lew! 

170.1464 

1.1723 

96.178 

46.6476 



RCR~ METALS (mgfkg) 

Lead, Total 

Silver, Total 

Barium, Total 

Clu·omium, Total 

R-09C· .ds 

W-TEST 
SUBSURFACE SOIL, IN ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Lognonnal Distribution Nonnal Distribution 

\\'-Value Quantile TruetFalsc \\'-Value 

0.883794023 0.818 TRlfE 0.800620611 

0.727780718 0.818 FALSE 0.815758819 

0.887230669 0.818 TRL1E 0.928337654 

6.291674448 NA NA. 22.02209537 

Sample 

Quantile True/False Count 

0.818 FALSE 8 

0.818 FALSE 8 

0.818 TRL1E 8 

NA NA 2 

rage 1 of 1 



GROUNDWATER, ORGANICS- AREA A 



POSITIVE DETECTIONS IN GROUNDWATER, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLEID 130\VOI 130\\'02 130\\'03 911!\\'01 91\l\\'02 90W02R 90\V02S 90W02N 9-02R-OW03 9-A02-HP02 

SAlv!PLE DATE 0324.'96 03,24'96 03/24 96 0414,96 0416.96 09 30.97 09 30 97 09i3Q/97 06/27,99 06!27'99 

Phase I, Area A Phase II, Area A Phase III, Area A 

VOLATILES (ug!l) 

Benzene 500 L1 130 5 u 5 L1 1600 J N.-\ NA NA NA NA 
!l!ethylene chloride 500 u 5 u 5 u 5 L1 7 NA N.-\ NA NA NA 

Ethylbenzene 500 L1 160 5 u 5 u 27 NA NA NA N~\ NA 

Toluene 500 L1 5 LT 5 L1 5 LT 180 J NA NA NA NA N.-\ 

Xylene (total) 500 u 28 5 u 5U 82 NA N.·\ N.-\ NA NA 

SEMIYOLA TILES (ug!l) 

Benzoic acid 53 u 56 u 50 LT 19 J so L1 NA N.-\ N.-\ NA N.-\ 

Naphthalene II LT 26 \0 u 10 u \0 L' NA NA NA NA NA 

2-Methylnaphthalene II L1 23 J 10 UJ 10 LT 10 l 1 NA N.-\ N~\ N.-\ NA 

Acetophenone II L1 liLT 10 LT I J 10 l' N.-\ N.-\ NA N.-\ N.-\ 

Benzyl alcohol 11 UJ II L1 10 u 10 L1 3 J N.-\ NA N.-\ NA N.-\ 

Bis(2-ethylhexyl)phthalate 5 J 5 J 4 J 10 LT 3 J NA NA NA N.-\ NA 

Dimethylphthalate II L1 II U 10 LT 2 J 10 L' N.-\ N.-\ NA NA N~\ 

PCBS (ug!l) NO DETECTS 

BTEX (ug/1) 

Benzene N:\ NA NA NA NA 4900 1.7 Ill 230 8.7 

Toluene NA NA NA NA Nc\ 4\00 3 L1 1 u 240 5 L1 

Ethylbenzene NA. NA NA N.-\ NA 220 0.52 J JU 6.9 110 

Xylene (total) NA N.-\ NA N.-\ NA 840 2.4 I U 8.7 J 25 

TPH (ug/1) 

Gasoline Range Organics 750 L1 9000 lf\f\ T "Jf\ TT 
//V 15000 50 L1 50 L' N.-\ NA .lVV ~~ .JV \ ... : 

Diesel Range Organics 140 LTJ 2300 J 120 UJ N.-\ 130 LT 1700 130 LT 140 LT NA NA 

R-09A-gw-o.xls 



SAJdPLE ID 

SAMPLE DATE 

YO LA TILES (ug/1) 

Benzene 

Methylene chloride 

Ethylbenzene 

Toluene 

Xylene (total) 

SEI\IIVOLATILES (ug/1) 

Benzoic acid 

Naphthalene 

2-Methylnaphthalene 

Acetophenone 

Benzyl alcohol 

Bis(2-ethylhexyl)phthalate 

Dimethylphthalate 

PCBS (ugll) 

BTEX (ugll) 

Benzene 

Toluene 

Ethyl benzene 

Xylene (total) 

TPH (ugll) 

Gasoline Range Organics 

Diesel Range Organics 

ll!inimum 

Non-Detect 

5 l' 

5 LT 

5 u 
5 L1 

5 LT 

50 LT 

10 L1 

I 0 l} 

10 l' 

10 L1 

10 L1 

10 L1 

NO DETECTS 

1 l' 

1 u 
I LT 

I l 1 

30 L1 

120 UJ 

POSITIVE DETECTIONS IN GROUNDWATER, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

ll!aximum 

Non-Detect 

500 LT 

500 LT 

500 u 
500 L1 

500 u 

56 L1 

II L1 

II l' 

II l' 

I I l' 

10 l' 

11 L' 

I LT 

5 LT 

I l' 

1 l' 

750 l 1 

140 l 1 

Minimum 

Detected 

130 

7 

27 

180 J 

28 

19 J 

26 

23 J 

I J 

3 J 

3 J 

2 J 

1.7 

240 

0.52 J 

2.4 

100 J 

1700 

ll!aximum 

Detected 

!600 J 

7 

160 

180 J 

82 

19 J 

26 

23 J 

1 J 

3 J 

s J 

2 J 

4900 

4100 

220 

840 

15000 

2300 .T 

Location of 

lllaximum Detect 

9MW02 

9MW02 

13G\V02 

9]1[\\'02 

9MW02 

9MWOI 

130\\'02 

130\\'02 

9li!WOI 

9]1!\\'02 

13GWOI,l3GW02 

9MWOI 

9GW02R 

9GW02R 

9G\\'02R 

9GW02R 

9G\\'02R 

13GW02 

Frequency 

of Detection 

2 5 

L5 
2i5 

liS 

2 s 

!5 

l '5 

I S 

LS 

J/5 

4.5 

1 5 

4'5 

2.5 

4. 5 

4.'5 

48 

27 

Arithmatic ll!ean 

PositiYe Detects 

865 

7 

93.5 

180 

55 

19 

26 

23 

3 

4.25 

2 

1285.1 

2170 

84.355 

219.025 

6217.5 

2000 

ll!edian 

PositiYe Detects 

865 

7 

93.5 

180 

55 

19 

26 

23 

1 

3 

4.5 

2 

119.35 

2170 

58.45 

16.85 

4885 

2000 
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S.-\JifPLE ID 

SAlvlPLE DATE 

YO LA TILES (ug/1) 

Benzene 

!\!ethylene chloride 

Ethylbenzene 

Toluene 

Xylene (total) 

SEl\IIYOLATILES (ug/l) 

Benzoic acid 

Naphthalene 

2-l\lethylnaphthalene 

Acetophenone 

Benzyl alcohol 

Bis(2-ethylhexyl)phthalate 

Dimethylphthalate 

PCBS (ug/1) 

BTEX (ug/1) 

Benzene 

Toluene 

Ethylbenzene 

Xylene (total) 

TPH (ugfl) 

Gasoline Range Organics 

Diesel Range Organics 

R-09 A-gw-o.xls 

POSITIVE DETECTIONS IN GROUNDWATER, ORGANICS 
SWMU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Arithmatic !dean 

Half Non-Detects 

397 

52.9 

88.4 

87.5 

73 

24.7 

9.3 

8.7 

4.4 

4.8 

4.4 

4.6 

NO DETECTS 

1028.18 

868.9 

67.584 

175.32 

3163.75 

618.5714 

Standard 

Deviation 

680.3248 

110.1995 

11 1.5445 

118.9932 

104.1339 

3.4205 

9.3381 

7.9969 

1.917 

1.0368 

0.8944 

1.4748 

2166.6338 

1809.1899 

97.0955 

371.6925 

-'t::Of\ .. t"7A~ 
...>V/V • ...,.I""t..) 

959.4648 

Upper 95°o 

Confidence Lew! 

1045.6154 

157.9632 

194.7455 

200.947 

172.2803 

27.9611 

18.2029 

16.3242 

6.2277 

5.7885 

5.2527 

6.0061 

3093.8286 

2593.7649 

160.1539 

529.6882 

/'"f"\"7~ ....... i.A 
07/.J.'+.l-'+:1 

1323.2535 

Log ~\rithmatic !\lean 

HalfNon-Detects 

3.9!99 

2.0432 

3.145 

2.6927 

3.0186 

3.1983 

1.9582 

1.9337 

1.3257 

1.5454 

1.4626 

1.4643 

3.1872 

2.8856 

2.1357 

2.4596 

5.6306 

5.1599 

Log Standard 

Deviation 

2.8924 

1.9948 

2.1983 

2.4352 

2.0694 

0.1495 

0.7278 

0.6731 

0.7426 

0.2543 

0.2253 

0.4337 

3.7558 

3.8435 

2.8731 

2.8008 

2.6~W6 

1.6629 

Log Upper 95~o 

Confidence Level 

1.96459E+ 12 

656978.9911 

96817850.86 

424826547.5 

30546393.37 

29.1885 

40.4962 

29.7455 

22.4132 

6.5742 

5.8041 

9.0016 

3.98478£+ 19 

9.28912£+19 

2.72705E+11 

1.85335E+ll 

92992677.04 

39680.6783 



W-TEST 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Lognonnal Distribution Nonnal Distribution Sample 

\V-Value Quantile True. False W-Valuc Quantile True/False Count 

VOLATILES (ug/1) 

Benzene 0.873188959 0.762 TRlTE 0.679272687 0.762 fALSE 
!\!ethylene chloride 0.687905849 0.762 FALSE 0.564374067 0.762 FALSE 5 
Ethylbenzcnc 0.854476816 0.762 TRl1E 0.823881602 0.762 TRUE 
Toluene 0.706111622 0.762 FALSE 0.758883627 0.762 FALSE 
Xylene (total) 0.889262799 0.762 TRlTE 0.77775123 0.762 TRUE 5 

SEMIVOLATILES (ug/1) 

Benzoic acid 0.825797289 0.762 TRUE 0.859788231 0.762 TRUE 5 
Naphthalene 0.590635767 0.762 FALSE 0.568144976 0.762 FALSE 
2-lvlethylnaphthalene 0.59366289 0.762 FALSE 0.570796575 0.762 fALSE 5 
Acetophenone 0.605787266 0.762 FALSE 0.658537335 0.762 FALSE 
Benzyl alcohol 0.70121132 0.762 F:\LSE 0.738618284 0.762 F:\LSE 
Bis(2-ethylhe"·yl)phthalate 0.76217023 0.762 TRVE 0.770771953 0.762 TRUE 5 
Dimethylphthalate 0.642516884 0.762 f..\LSE 0.688113283 0.762 FALSE 5 

PCBS (ugl) 

BTEX(ugl) 

Benzene 0.942384771 0.762 TRlTE 0.583935817 0.762 FALSE 5 
Toluene 0.880707376 0.762 TRUE 0.591167043 0.762 FALSE 5 

Ethylbenzene 0.862754201 0.762 TRl1E 0.787224056 0.762 TRl'E 5 

Xylene (total) 0.964424791 0.762 TRUE 0.57435863 0.762 FALSE 

TPH (ugl) 

Gasoline Range Organics 0.896340818 0.818 TRlTE 0.641002444 0.818 FALSE 8 
Diesel Range Organics 0.675048043 0.803 FALSE 0.659017089 0.803 FALSE 7 
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GROUNDWATER, ORGANICS- AREA B 



R-09B-gw-o.xls 

POSITIVE DETECTIONS IN 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID 13GW04 13G\\'05 13GW06 

SAMPLE DATE 03iH96 03!24.96 03.24/96 

Phase I, Area B 
VOLATILES (ug/1) 
Chloroform 5 L1 5 LT 1100 
Benzene 5 u 140 5 LT 
Methylene chloride 5 L1 5U II 
Bromofom1 5 LT 5 tT 360 
Bromodichloromethane 5 u 5 u 460 
Ethylbenzene 5 u 8 5 u 
Dibromochloromethane 5 LT 5 L1 300 

TPH (ug/1) 
Gasoline Range Organics 4200 160 J 30 l 1 

SEl\IIVOLATILES (ug/1) 
Benzoic acid 54 l' 53 L' 49 l 1 

Diethylphthalate 11 l 1 1 J 10 l 1 

Bis(2-ethylhe:-..;;l)phtha1ate 7 J 2 J 10 l 1 

PCBS (ug/1) NO DETECTS 

911!\\'03 

04.20 96 

5 J 

5 t} 

5 LT 

5 u 
5 LT 
5 (1 

5 LT 

30 l 1 

19 J 

11 l 1 

11 l 1 



POSITIVE DETECTIONS IN 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SA.MPLE lD ldinimum l\laximum l\linimum l\laximum Location of Frequency A.ritlm1atic !\lean l\ledian 

S . .\.1\!PLE DATE Non-Detect Non-Detect Detected Detected l\laximum Detect of Detection Positive Detects Positive Detects 

VOLATILES (ug/1) 

Ch!orofonn s L1 S LT 5 .T I 100 !3GW06 2;4 552.5 552.5 

Benzene 5 u 5 u 140 140 13GW05 1."4 140 140 

lvlethylene chloride 5 l 1 5 u II II !3GW06 1.'4 II II 

Bromofonn 5 L1 5 u 360 360 !3GW06 L4 360 360 

Bromodichioromethane 5 L1 5 U 460 460 13GW06 1!4 460 460 

Ethyl benzene 5 u 5 l 1 8 8 I3GW05 1'4 8 8 

Dibromochloromethane 5 LT 5 LT 300 300 !3GW06 L4 300 300 

TPH (ug/1) 

Gasoline Range Organics 30 l 1 30 LT 160 .T 4200 13GW04 2.4 2180 2180 

SEl\"IIVOLATILES (ug/1) 

Benzoic acid 49 {I 54 LT 19 .T 19 .T 9l\IW03 1/4 I9 19 

Diethylphthaiate 10 LT II LT I .T I J !3GW05 1/4 

Bis(2-ethylhexyl)phthalate 10 u II LT 2 J 7 J I3GW04 2.4 4.5 4.5 

PCBS (ug/l) 

Page 2 of3 



POSITIVE DETECTIONS IN 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

S:-\1\IPLE lD :\ritlunatic /\lean Standard Upper 95°-·o Log .-\ritlm1atic 1\ lean Log Standard Log Upper 95% 

S:-\1\IPLE D:\TE Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level 

VOLA TILES (ug/1) 

Chlorofonu 277.5 548.3346 922.7152 2.6113 2.946 3.!3911E+l7 

Benzene 36.875 68.75 117.7719 1.9226 2.0127 9244719348 

Methylene chloride 4.625 4.25 9.6259 1.2867 0.7408 48.263 

Bromofonu 91.875 178.75 302.2068 2.1587 2.4849 2.92033£+12 

Bromodichloromethane 116.875 228.75 386.0409 2.22 2.6075 1.79929£ + 15 

Ethyl benzene 3.875 2.75 7.1109 1.2071 0.5816 16.2738 

Dibromochloromeiliane 76.875 148.75 251.9064 2.1132 2.3937 9.44437E+ II 

TI'H (ug/1) 
Gasoline Range Organics !097.5 2069.4625 3532.5983 4.7085 2.6675 5.00542E+ 16 

SEl\HYOLATILES (ug/1) 
Benzoic acid 24.25 3.6629 28.5601 3.179 0.162 30.6456 

Diethylphthalate 4.25 2.1794 6.8145 1.2547 0.8377 92.3723 

Bis(2-ethylhe:--.·yl)philialate 4.875 2.0966 7.342 1.4883 0.5487 19.5351 

PCBS (ug/1) 

R-09B-gw-o.xls 



W-TEST 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Lognotmal Distribution Nonnal Distribution Sample 

W-Valuc Quantile True. False W-Value Quantile True/False Count 

VOLATILES (ug/1) 

Chlorofom1 0.709824784 0.748 FALSE 0.631314124 0.748 F . .\LSE 4 

Benzene 0.629658453 0.748 F . .\LSE 0.629658453 0.748 F . .\LSE 4 

!\!ethylene chloride 0.629658453 0.748 F . .\LSE 0.629658453 0.748 FALSE 4 

Bromofom1 0.629658453 0.748 FALSE 0.629658453 0.748 FALSE 4 

Bromodichloromethane 0.629658453 0.748 FALSE 0.629658453 0.748 FALSE 4 

Ethyl benzene 0.629658453 0.748 F~\LSE 0.629658453 0.748 F . .\LSE 4 

Dibromochloromethane 0.629658453 0.748 F . .\LSE 0.629658453 0.748 F . .\LSE 4 

TPH (ug/1) 

Gasoline Range Organics 0.853818647 0.748 TRllE 0.6546875 0.748 FALSE 4 

SEl\11\'0LA TILES (ug/1) 

Benzoic acid 0.824023345 0.748 TRllE 0.845314012 0.748 TRUE 4 

Diethylphthalate 0.669829728 0.748 F . .\LSE 0.707969408 0.748 FALSE 4 

Bis(2-ethylhe:-,.·yl)phthalate 0.851332046 0.748 TRllE 0.939476324 0.748 TRllE 4 

PCBS (ug/1) NO DETECTS 

Pa2:e I of l 



GROUNDWATER, ORGANICS- AREA C 



\ 

S.-\1\!PLE ID 

S.-\1\!PLE DATE 

VOLATILES (ug/1) 

1 ,2-Di chi oropropane 

Toluene 

TPH (ug/1) 

SEMIVOLATILES (ug/1) 

Bis(2-ethylhe:-.;:l)phthalate 

PCBS (ug/1) 

R-09C-gw-o.xls 

POSITIVE DETECTIONS IN 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

13GW07 13GW08 13G\V09 13GW10 13GW11 

03i23!96 03/23.96 03.23.96 03.·23.96 03 25.·96 

Phase I, At·ea C 

5 v 5 v 5 v 5 l 1 2 J 

5 v 5 !} 5 L1 5 l 1 5 u 

NO DETECTS 

11 l1 10 l 1 10 l 1 38 10 l1 

NO DETECTS 

9!\!\\'04 13GW!O 13GW11 

04 24/96 6 29 99 6.29!99 

Phase III, Area C 

s L1 N:\ 5 v 
5 u N:\ 4.2 J 

10 l1 10 l1 NA 
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S.-\1\IPLE ID 

S.-\1\IPLE DATE 

VOLATILES (ugll) 

1,2-Dichloropropane 

Toluene 

TPH (ugll) 

SEMIVOLATILES (ugll) 

Bis(2-eth)·lhexyl)phthalate 

PCBS (ugll) 

R-09C·& .xis 

l\linimum 

Non-Detect 

5 l' 

5 LT 

10 l' 

POSITIVE DETECTIONS IN 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

l\laximum 

Non-Detect 

5 l' 

5 L' 

11 l' 

Minimum 

Detected 

2 J 

4.2 J 

38 

1\!aximum 

Detected 

2 J 

4.2 J 

38 

Location of 

1\!aximum Detect 

13GWJJ 

!3GWJJ 

13GWJO 

Frequency 

of Detection 

J/7 

1/7 

i/7 

Aritlunatic ]\lean 

Positiw Detects 

2 

4.2 

38 

Median 

PositiYe Detect~ 

2 

4.2 

38 

_age 2 of3 



SAMPLEID 

SAMPLE DATE 

VOLATILES (ug/1) 
I ,2-Dichloropropane 

Toluene 

TPH (ug/1) 

SEMIVOLATILES (ug/1) 
Bis(2-ethylhexyl)phthalate 

PCBS (ug/1) 

R-09C-gw-o.xls 

POSITIVE DETECTIONS IN 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

,\rithmatic Mean Standard l'pper 95~o Log Aritlm1atic !--lean 

HalfNon-Detect5 Deviation Confidence Level Half Non-Detects 

2.4286 0.189 2.5674 0.8844 

2.7429 0.6425 3.2148 0.9904 

9.7857 12.4427 !8.9243 1.9128 

Log Standard Log l 1pper 9 5°,'o 

Deviation Confidence Lew! 

0.0843 2.5931 

0.1961 3.2191 

0.7614 24.1278 
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R-09C-, J.xls 

VOLATILES (ug/1) 

1,2-Dichloropropane 

Toluene 

TPH (ug/1) 

SEl\IIVOLA TILES (ug/1) 
Bis(2-ethylhe:-..;;l)phthalate 

PCBS (ug/1) 

W-TEST 
GROUNDWATER, ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Lognonnal Distribution 

W-\'alue 

0.453253372 

0.453253372 

NO DETECTS 

0.480673 785 

NO DETECTS 

Quantile 

0.803 

0.803 

0.803 

True False 

I'ALSE 

L\LSE 

FALSE 

Normal Distribution 

W-\-alue 

0.453253372 

0.453253372 

0.462185211 

Sample 

Quantile True. False Count 

0.803 FALSE 7 

0.803 FALSE 7 

0.803 FALSE 7 

r'age 1 of I 



,-.... .. 
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(· 

GROUNDWATER, TOTAL IN ORGANICS- AREA A 



\ 
j 

R-09A-gw-i.xls 

S.-V\!PLE ID 

S.-V\!PLE D:-\TE 

RCRA l\IETALS (ug/1) 

Lead, Total 

Mercury, Total 

Silver, Total 

Arsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 

Selenium, Total 

POSITIVE DETECTIONS IN 
GROUNDWATER, TOTAL INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

91\!WOI 91\l\\'02 9GW02R 9G\\'02S 

04.2296 04 21.96 09.'30 97 09/30.'97 

Phase I, Area A Phase II, Area A 

1.7 R 5.5 R 4.5 10.4 J 
0.1 l 1J 0.33 J 0.1 l 1 0. I LT 

4 l 1 4 LT 2.6 J 3 LT 

6 LT 6 u 2.5 l 1 29.2 J 

264 353 207 571 J 

12.9 29 4.3 J 8.9 J 

2.6 l 1 I 1.2 J 7.3 J 193 

28 R 28 R 8.8 I 1 l 1 

9G\\'02N 

09.30. 97 

1.9 J 

0. I LT 

1.5 J 
14.1 

325 

3.5 J 
39.4 

11 u 
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SA!v!PLE 1D lv!inimum 

SAMPLE DATE Non-Detect 

RCRA METALS (ug/1) 

Lead, Total ND 

1\lercury, Total 0.1 l' 

Silver, Total 3 l' 

Arsenic, Total 2.5 l' 

Barium, Total ND 

Cadmium, Total ND 

Chromium, Total 2.6 l' 

Selenium, Total lll' 

R-09..\-'- .\s 

POSITIVE DETECTIONS IN 
GROUNDWATER, TOTAL INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

1\Iaximum 1\linimum 1\laximum Location of Frequency 

Non-Detect Detected Detected 1\laximum Detect of Detection 

ND 1.9 J 10.4 J 9GW02S 3/3 

0.1 l' 0.33 J 0.33 J 91\JW02 L5 

4 l' L5 J 2.6 J 9G\\'02R 2/5 

6 l' 14.1 29.2 J 9GW02S 2/5 

ND 207 571 J 9GW02S 5.5 

ND 3.5 J 29 91\!W02 5.5 

2.6 l' 7.3 J 193 9G\\'02S 4/5 

11 l' 8.8 8.8 9GW02R u 

A.rithmatic 1\Iean 1\Jedian 

Positive Detects Positive Detects 

5.6 4.5 

0.33 0.33 

2.05 2.05 

21.65 21.65 

344 325 

11.72 8.9 

62.725 25.3 

8.8 8.8 

"ge 2 of3 
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SAMPLEID 

SAl\!PLE DATE 

RCR.\ METALS (ugll) 

Lead, Total 

Mercury, Total 

Silver, Total 

.-\rsenic, Total 

Barium, Total 

Cadmium, Total 

Chromium, Total 

Selenium, Total 

R-09:'1.-gw-i.xls 

Aritlunatic Mean 

Half Non-Detects 

5.6 

0.106 

1.92 

10.11 

344 

I 1.72 
50.44 

6.6 

POSITIVE DETECTIONS IN 
GROUNDWATER, TOTAL INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Standard l 1pper95% Log Arithmatic !\lean 

De,·iation Confidence Lew I Half Non-Detects 

4.3555 12.9427 1.4959 

0.1252 0.2254 -2.6183 

0.455 2.3538 0.6305 

11.8317 21.3902 1.6881 

138.8704 476.3978 5.7813 

10.3751 21.6115 2.1644 

81.0259 127.6893 2.7205 

1.9053 9.8121 1.8614 

\ 

Log Standard Log Upper 95% 

De\·iation Confidence Lewl 

0.85 7430.6496 

0.8439 0.6889 

0.2317 2.5488 

1.2847 l 196.1449 

0.3779 574.5635 

0.856 85.4005 

1.8737 579596.1199 

0.2714 14.6843 



RCRA 1\IETALS (ug/1) 

Lead, Total 

Mercury, Total 

Silver, Total 

:\rsenic, Total 

Barium, Total 

Cadmium, Total 

CJu·omium, Total 

Selenium, Total 

R-09:\-t, .. ds 

W-TEST 
GROUNDWATER, TOTAL INORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Lognom1al Distribution Nonual Distribution 

W-Value Quantile True. false \V-Value 

0.999911617 0.767 TRl1E 0.952143045 

0.55211645 0.762 FALSE 0.55211645 

0.880999643 0.762 TRl1E 0.876098942 

0.92232703 0.762 TRUE 0.806734356 

0.970405053 0.762 TRL1E 0.89933037 

0.952004352 0.762 TRUE 0.840412537 

0.990719812 0.762 TRUE 0.695538313 

3.709781504 0.767 TRL1E 13.99303944 

Sample 

Quantile True. False Count 

0.767 TRUE 3 

0.762 FALSE 

0.762 TRUE 5 

0.762 TRl1E 

0.762 TRl1E 5 

0.762 TRUE 

0.762 FALSE 5 

0.767 TRUE 3 

age I of I 



SURFACE WATER, TOTAL INORGANICS-AREAA 



R-09.-\-sw-i.xls HITS 2'\6 00 

POSITIVE DETECTIONS IN 
SURFACE WATER, IN ORGANICS 

SWMU 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID 

S . .\1\IPLE DATE 

TOTAL METALS (ugll) 

Arsenic 

Barium 

Cadmium 

Cobalt 

Selenium 

Tin 

\"anadium 

Zinc 

9SW02 

Q6i29i99 

Phase III, Area A 

38.3 J 

50.5 

0.7 J 

0.96 J 

22.3 J 
2.7 J 

88.5 

6.3 J 

) 
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POSITIVE DETECTIONS IN 
SURFACE WATER, INORGANICS 

SWI\IU 09 (rANKS 212-217) 
NAVAL STATION ROOSEYELT ROADS, PUERTO RICO 

S:\1\lPLE ID lv!inimum 1\laximum 1\!inimum Maximum Location of Frequency Arithrnatic I\ lean Median 

S.-\1\!PLE DATE Non-Detect Non-Detect Detected Detected 1\laximum Detect of Detection Positiw Detects Positive Detects 

TOTAL METALS (ug/1) 

A.rsenic ND ND 38.3 J 38.3 J 9S\V02 Ll 38.3 38.3 

Barium ND ND 50.5 50.5 9SW02 1.1 50.5 50.5 

Cadmium ND ND 0.7 J 0.7 J 9SW02 Ill 0.7 0.7 

Cobalt ND ND 0.96 J 0.96 J 9SW02 !I 0.96 0.96 

Selenium ND ND 22.3 J 22.3 J 9SW02 1.1 22.3 22.3 

Tin ND ND 2.7 J 2.7 J 9SW02 1.1 2.7 2.7 

Vanadium ND ND 88.5 88.5 9SW02 II 88.5 88.5 

Zinc ND ND 6.3 J 6.3 J 9SW02 I I 6.3 6.3 

R-09A-s'. .1ITS 2"16 00 Page 2 of3 
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S.-\MPLE ID 

SA!v!PLE DATE 

TOTAL METALS (ug/1) 

Arsenic 

Barium 

Cadmium 

Cobalt 

Selenium 

Tin 

Vanadium 

Zinc 

R·09A-sw-i.xls HITS 2116!00 

:\rithmatic Mean 

Half Non-Detects 

38.3 

50.5 

0.7 

0.96 

22.3 

2.7 

88.5 

6.3 

\ 

POSITIVE DETECTIONS IN 
SURFACE WATER, INORGANICS 

SWMU 09 (fANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, P"llERTO RICO 

Standard Upper 95°o Log Aritlunatic 1\lean Log Standard Log l 1pper 9 5° o 
DcYiation Confidence Lew! Half Non-Detects De\·iation Confidence Le\·ei 

ND ND 3.6454 ND ND 
ND ND 3.922 ND ND 
ND ND -0.3567 ND ND 
ND ND -0.0408 ND ND 
ND ND 3.1046 ND ND 
ND ND 0.9933 ND ND 
ND ND 4.483 ND ND 
ND ND 1.8405 ND ND 

Page 3 of3 



TOTAL METALS (ug/1) 
Arsenic 

Barium 

Cadmium 

Cobalt 

Selenium 

Tin 

Vanadium 

Zinc 

R-09A-S\ ,\'TEST 2/16i00 

W-TEST 
SURFACE WATER, INORGANICS 

SWl\Il! 09 (fANKS 212-217) 
NAYAL STATION ROOSEVELT ROADS, Pl!ERTO RICO 

Lognormal Distribution 

\\'-Value 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Quantile 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

True. False 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Nonnal Distribution 

W-Valuc 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Quantile 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

True· False 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Sample 

Count 

~age 1 of 1 



r"· 
r 

SURFACE WATER, TOTAL INORGANICS-AREAB 



) 

R-098-sw-i.XLS HITS 2'1 °/00 

S . .U.!PLE ID 

S:'l.l\!PLE DATE 

TOTAL METALS (ug/l) 

:-\ntimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Tin 

Vanadium 

Zinc 

Cyanide 

POSITIVE DETECTIONS IN 
SURFACE WATER, INORGANICS 

SWl\IU 09 (TANKS 212-217) 
NA YAL STATION ROOSEVELT ROADS, 

PUERTO RICO 

9SWOI 

06:29.99 

9SW03 

06.29,99 

Phase 3, Area B 

16.5 2.7 l 1 

17.8 J 33.5 J 

54.2 54.9 

0.73 0.1 LT 

2.5 l 1 0.94 J 

8.5 8 J 

4.1 3.6 J 

50.4 41.4 u 
4.5 LTJ 4.5 LTJ 

10.1 4.5 J 

9.2 5 J 

70.9 134 

27.4 14.5 J 

6.1 I 0 LT 

9SW04 

06.29.99 

2.7 LT 

39.7 J 

61.1 

0.12 J 

1.5J 

7.7 LT 

4.4 J 
55.6 J 

5.4 J 

4.4 J 

3.8 J 

72.3 

19.9 J 

10 LT 
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POSITIYE DETECTIONS IN 
SLTRFACE WATER, INORGANICS 

S\Vl\W 09 (rANKS 212-217) 

NA YAL STATION ROOSEYELT ROADS, 
PLTERTO RICO 

S.j,}.!PLE ID tvlinimum 1\laximum 1\linimum 1\laximum Location of Frequency .-'l.rithmatic Mean 1\ledian 

SAti!PLE D.-HE Non-Detect Non-Detect Detected Detected tllaximum Detect of Detection Positiw Detects Positive Detects 

TOTAL METALS (ug/1) 

Antimony 2.7 lT 2.7 LT 16.5 16.5 9SWO! u 16.5 16.5 

Arsenic 0 0 17.8 J 39.7 J 9SW04 3'3 30.3333 33.5 

Barium 0 0 54.2 61.1 9SW04 3'3 56.7333 54.9 

Beryllium 0.1 lT 0.1 (T 0.12 J 0.73 9SW01 23 0.425 0.425 

Cadmium 2.5 lT 2.5 l 1 0.94 J 1.5J 9S\\'04 2!3 1.22 1.22 

Chromium 7.7 tT 7.7 l 1 8 J 8.5 9SWO! 2'3 8.25 8.25 

Cobalt 0 0 3.6 J 4.4 J 9SW04 3/3 4.0333 4.1 

Copper 41.4 lT 41.4 LT 50.4 55.6 J 9SW04 2/3 53 53 

Lead 4.5 l1J 4.5 l 1J 5.4 .I 5.4 J 9S\\'04 L3 5.4 5.4 

Nickel 0 0 4.4 J 10.1 9SW01 3.3 6.3333 4.5 

Tin 0 0 3.8 J 9.2 9SW01 3.3 6 5 

Vanadium 0 0 70.9 134 9SW03 3.3 92.4 72.3 

Zinc 0 0 14.5 J 27.4 9SW01 303 20.6 19.9 

Cyanide 10 l 1 10 l' 6.1 6.1 9S\\'Ol 1.3 6.1 6.1 

R-098-sw- r!ITS 2'1".'00 Page 2 of3 



l'OSITIYE DETECTIONS IN 
Sl'RFACE WATER, INORGANICS 

S\Vl\ll' 09 (TANKS 212-217) 
NA YAL STATION ROOSEVELT ROADS, 

Pl'ERTO RICO 

S.-\1\IPLE ID .-\ritlunatic 1\!ean Standard l 1pper 95% Log .-\rithmatic Mean Log Standard Log Upper 95% 

SAMPLE DATE Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Level 

TOTAL METALS (ug/1) 
:·\.ntimony 6.4 8.7469 21.146 1.1345 1.4453 4421664694 

.-\rsenic 30.3333 11.2882 49.3636 3.3574 0.4227 218.7773 

Barium 56.7333 3.7978 63.1358 4.0369 0.0658 64.5226 

Beryllium 0.3 0.374 0.9305 -1.8102 1.3671 70513909.34 

Cadmium 1.23 0.2805 1.7029 0.1889 0.2355 2.4618 

Chromium 6.7833 2.5526 11.0866 1.8559 0.4408 53.3832 

Cobalt 4.0333 0.4041 4.7146 !.3912 0.1018 5.1221 

Copper 42.2333 18.8288 73.9759 3.6561 0.5443 905.9422 

Lead 3.3 1.8 I 87 6.3661 1.1028 0.5055 55.7634 

Nickel 6.3333 3.2624 11.8332 1.7661 0.4734 57.5307 

Tin 6 2.8355 10.7802 1.7212 0.4526 49.5143 

\'anadium 92.4 36.0335 153.1473 4.48 0.362 358.4178 

Zinc 20.6 6.4784 31.5216 2.9918 0.3 I 82 67.8251 

Cyanide 5.3667 0.6351 6.4374 1.6757 0.1148 7.027 

R-098-sw-i.XLS HITS 217100 Page3of3 



S..-\1\IPLE lD 

S..-\1\!PLE DA.TE 

TOTAL METALS (ug/1) 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Nickel 

Tin 

Vanadium 

Zinc 

Cyanide 

Lognormal Distribution 
W-Value Quantile Tme!False 

0.749985615 0.767 FALSE 
0. 900208798 0.767 TRUE 
0.829281555 0.767 TRUE 
0.961412365 0.767 TRUE 
0.984139641 0.767 TRUE 
0.807032729 0.767 TRUE 
0.971570388 0.767 TRUE 
0.823710456 0.767 TRUE 
0.749985615 0.767 FALSE 
0.770254036 0.767 TRUE 
0.95423291 0.767 TRUE 

0.773000748 0.767 TRUE 
0.999972115 0.767 TRUE 
0.749985615 0.767 FALSE 

Normal Distribution 
W-Value Quantile True/False 

0.749985615 0.767 FALSE 
0.940959533 0.767 TRUE 
0.825209502 0.767 TRUE 
0.826288655 0.767 TRUE 
0.996168949 0.767 TRUE 
0.829597849 0.767 TRUE 
0. 979573048 0.767 TRUE 
0.858890321 0.767 TRUE 
0.749985615 0.767 FALSE 
0.763139137 0.767 FALSE 
0.906699027 0.767 TRUE 
0.766617177 0.767 FALSE 
0.991224733 0.767 TRUE 
0.749985615 0.767 FALSE 

Sample 
Count 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 



SURFACE WATER, TOTAL INORGANICS- AREA C 
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R-09C-sw-i.xls HITS 2 r 00 

POSITIYE DETECTIONS IN 
SURFACEWATER, INORGANICS 

SWl\fLl 09 (TANKS 212-217) 
NA YAL STATION ROOSEYELT ROADS, PUERTO RICO 

SA!vlPLE ID 9SW06 9SW07 

S.-\1\IPLE DATE 06 '29.99 06/29/99 

Phase III, Area C 
TOTAL METALS (ug/1) 

.Jusenic 60.8 J 8.7 J 

Barium 341 274 

Beryllium 2.3 2.4 

Cadmium 3.3 2.5 tT 

Chromium !55 103 

Cobalt 145 81.6 

Copper 389 368 

Lead 130 J 80.9 J 

1\Icrcury 0.59 0.5 

Nickel 63.4 53.5 

Tin 13 11.5 

Vanadium 1070 660 

Zinc 425 246 
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POSITIVE DETECTIONS IN 

Sl'H.FACEWA TER, IN ORGANICS 
S\Yl\fl' 09 CfANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE lD l1!inimum Maximum ldinimum !v!aximum Location of Frequency A.ritlunatic !dean 1\ledian 

SAlllPLE D.-\ TE Non-Detect Non-Detect Detected Detected lllaximum Detect of Detection Positive Detects Positive Detects 

TOTAL METALS (ug/1) 

Arsenic ND ND 8.7 J 60.8 J 9SW06 2.2 34.75 34.75 

Barium ND ND 274 341 9SW06 z.2 307.5 307.5 

Beryllium ND ND 2.3 2.4 9SW07 22 2.35 2.35 

Cadmium 2.5 l' 2.5 l.' 3.3 3.3 9S\V06 1.2 3.3 3.3 

Chromium ND ND 103 155 9SW06 2'2 129 129 

Cobalt ND ND 81.6 145 9SW06 2.2 113.3 113.3 

Copper ND ND 36S 389 9SW06 22 378.5 378.5 

Lead ND ND 80.9 J 130 J 9SW06 2.2 I 05.45 I 05.45 

Mercury ND ND 0.5 0.59 9SW06 22 0.545 0.545 

Nickel ND ND 53.5 63.4 9SW06 22 58.45 58.45 

Tin ND ND 11.5 13 9SW06 2.2 12.25 12.25 

Vanadium ND ND 660 1070 9SW06 22 865 865 

Zinc ND ND 246 425 9SW06 22 335.5 335.5 

R·09C-S\ .i!TS 2.'1 "'00 Page2of3 



POSITIVE DETECTIONS IN 
SVRFACEWATER, INORGANICS 

SWMV 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, l'VERTO RICO 

S . .U.IPLE ID Aritlunatic Mean Standard Upper 95°o Log :\ritlunatic h!ean Log Standard Log Upper 95°o 

S . .U.IPLE DATE Half Non-Detects DeYiation Confidence Le,·d HalfNon-Detects DeYiation Confidence Lew! 

TOTAL METALS (ug/1) 

Arsenic 34.75 36.8403 !99.2233 3.1355 1.3748 2594.7294 

Barium 307.5 47.3762 519.0!08 5.7225 0.!547 473.3765 
Beryllium 2.35 0.0707 2.6656 0.8542 0.030! 2.5534 

Cadmium 2.275 1.4496 8.7467 0.7085 0.6864 16.9738 
Chromium 129 36.7696 293.1577 4.8391 0.289 29!.6663 

Cobalt !!3.3 44.8306 313.446 4.6893 0.4065 361.3316 
Copper 378.5 14.8492 444.7942 5.9358 0.0392 421.7313 

Lead I 05.45 34.7189 260.4523 4.6304 0.3354 272.8703 

Mercury 0.545 0.0636 0.8289 -0.6104 O.l\7 0.7544 

Nickel 58.45 7.0004 89.7032 4.0646 0.1201 8!.621 

Tin 12.25 \.0607 16.9855 2.5036 0.0867 15.5768 

Vanadium 865 289.9138 2159.3186 6.7338 0.3417 2279.8261 

Zinc 335.5 126.5721 900.5804 5.7787 0.3866 !008.8636 

R-09C-sw-i.x!s HITS 2 '17-'00 Page 3 of3 



\\'-TEST 
Sl'RFACEWA TER, IN ORGANICS 

SWMLT 09 (TANKS 212-217) 
NAVAL STATION ROOSEVELT ROADS, PLTERTO RICO 

Lognonnal Distribution Nonnal Distribution Sample 

W-\'alue Quantile True· False W-\'alue Quantile True. False Count 

TOTAL l'vlET ALS (ug/l) 

.-'\rsenic 0.99998082 NA. N.-\ 0.99998082 N.-\ N.-\ 2 
Barium 0.99998082 N.-\ NA 0.99998082 N.-\ N.-\ 2 
Beryllium 0.99998082 N.-\ N.-\ 0.99998082 N.-\ N.-\ 2 
Cadmium 0.99998082 N.-\ N.-\ 0.99998082 N.-\ NA 2 
Chromium 0.99998082 NA N.-\ 0.99998082 NA N.-\ 2 
Cobalt 0.99998082 N.-\ N:\ 0.99998082 N.-\ N.-\ 2 
Copper 0.99998082 N.-\ NA 0.99998082 N.-\ N~\ 2 
Lead 0.99998082 N.-\ N:\ 0.99998082 N.-\ N.-\ 2 
I\lercury 0.99998082 N.-\ N.-\ 0.99998082 N:\ N.-\ 2 
Nickel 0.99998082 N.-\ N.-\ 0.99998082 N.-\ N.-\ 2 
Tin 0.99998082 N.-\ N.-\ 0.99998082 N.-\ N.-\ 2 
Vanadium 0.99998082 N.-\ N.-\ 0.99998082 N:\ N.-\ 2 
Zinc 0.99998082 N.-\ N.-\ 0.99998082 N.-\ N.-\ 2 

R-09C-SI ,\'TEST 2!17100 Page I of! 
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R-09A-sd-i.xls HITS 2 r 00 

POSITIYE DETECTIONS IN 

SEDil\lENT, INORGANIC'S 
S\Vl\IU 09 (TANKS 212-217) 

NA YAL STAT! ON ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID 

SAJ\IPLE DATE 

TOTAL METALS (mg/kg) 

Arsenic 

Barium 

Beryllium 

Chromium 

Cobalt 

Copper 

Lead 

1\lercury 

Nickel 

Tin 

Yanadium 

Zinc 

9SD02 

06,29 99 

Phase III, Area A 

L8 J 

14 

0.29 J 
21 

6.9 

63 J 

12 J 

0.078 J 

6.6 J 

4.3 J 

180 

64 J 

\ 

J 
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POSITIYE DETECTIONS IN 
SEDIMENT, INORGANICS 
SWI\IU 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SA!v!PLE ID !llinimum !l!aximum !llinimum !l!aximum Location of Frequency :\rithmatic !\lean l\!edian 

S.-\1\IPLE DATE Non-Detect Non-Detect Detected Detected l\laximum Detect of Detection Positive Detects Positive Detects 

TOTAL METALS (mglkg) 

:\rsenic ND ND 1.8 J 1.8 J 9SD02 11 1.8 1.8 

Barium ND ND 14 14 9SD02 J.J 14 14 

Beryllium ND ND 0.29 J 0.29 J 9SD02 L1 0.29 0.29 

Chromium ND ND 21 21 9SD02 1.1 21 21 

Cobalt ND ND 6.9 6.9 9SD02 1.1 6.9 6.9 

Copper ND ND 63 J 63 J 9SD02 I I 63 63 

Lead ND ND 12 J 12 J 9SD02 I I 12 12 

Mercury ND ND 0.078 J 0.078 J 9SD02 1.1 0.078 0.078 

Nickel ND ND 6.6 J 6.6 J 9SD02 Ll 6.6 6.6 

Tin ND ND 4.3 J 4.3 J 9SD02 II 4.3 4.3 

Vanadium ND ND 180 180 9SD02 I I 180 180 

Zinc ND ND 64 J 64 J 9SD02 II 64 64 
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POSITIVE DETECTIONS IN 
SEDIMENT, INORGANIC'S 
S\\"l\fl1 09 (TANKS 212-217) 

NAVAL STATION ROOSE\"EL T ROADS, PUERTO RICO 

S.--\1\lPLE lD .-\ritlm1atic Mean Standard L1pper 9500 Log Arithmatic I\ lean Log Standard Log L1pper 95% 
S.--\1\lPLE DATE Half Non-Detects De\·iation Confidence Lewl Half Non-Detects Deviation Confidence Level 

TOTAL METALS (mg/kg) 

Arsenic 1.8 ND ND 0.5878 ND ND 
Barium 14 ND ND 2.6391 ND ND 
Beryllium 0.29 ND ND -1.2379 ND ND 
Chromium 21 ND ND 3.0445 ND ND 
Cobalt 6.9 ND ND 1.9315 ND ND 
Copper 63 ND ND 4.1431 ND ND 
Lead 12 ND ND 2.4849 ND ND 
l\lercury 0.078 ND ND -2.55 I ND ND 
Nickel 6.6 ND ND 1.8871 ND ND 
Tin 4.3 ND ND 1.4586 ND ND 
Vanadium 180 ND ND 5.193 ND ND 
Zinc 64 ND ND 4.1589 ND ND 

R-09A-sd-ixls HITS 2'17'00 
Page 3 of3 



\\'-TEST 
SEDIMENT, INORGANICS 
SWi\Ill 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PVERTO RICO 

Lognom1al Distribution Nom1al Distribution Sample 

\\'-Value Quantile True False W-Yalue Quantile Truc'False Count 

TOTAL l\IETALS (mglkg) 
A.rsenic ND ND ND ND ND ND 
Barium ND ND ND ND ND ND 
Beryllium ND ND ND ND ND ND 
Clu·omium ND ND ND ND ND ND 
Cobalt ND ND ND ND ND ND 
Copper ND ND ND ND ND ND 
Lead ND ND ND ND ND ND 
1\lercury ND ND ND ND NO ND 
Nickel ND ND ND ND ND ND 
Tin ND ND ND ND ND ND 
Vanadium ND ND ND ND ND ND 
Zinc ND ND ND ND ND ND 

R-09A-sc ,; TEST 21"'00 Pagel of! 
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R-098-sd-i.XLS HITS z:noo 

POSJTI\'E DETECTIONS IN 
SEDIMENT, INORGANICS 
S'Yl\Jll 09 TANKS 212-217 

NA YAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID 

SAt--IPLE D.-HE 

TOTAL METALS (mg/kg) 

.-\.ntimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

t--Iercury 

Nickel 

Sulfide 

Tin 

Vanadium 

Zinc 

9SDOI 

06.29 99 

0.68 R 

1 J 

14 

0.15 J 

0.13 u 
23 

7.9 

98 J 

5.4 J 

0.085 J 

7.7 J 
62 [I 

4.7 

160 

49 J 

9SD03 

06.29 99 

0.51 R 

1.2 J 

15 

0.12 J 
0.14 J 

28 

8.3 

83 J 

47 J 

0.084 J 
7.2 J 

210 

3.6 J 
130 

49 J 

9SD04 

06/29/99 

0.59 R 

UJ 

20 

0.16 J 

0.12 J 

26 

12 

120 J 

24 J 

0.1 J 

9.8 

250 

4.3 J 
180 

63 J 

\ 
l 
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SA/dPLE ID 

S . .lu\IPLE DATE 

TOTAL METALS (mglkg) 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

!\!ercury 

Nickd 

Sulfide 

Tin 

\'anadium 

Zinc 

R·09B-sd·. .1ITS 2'!C'OO 

!\linimum 

Non-Detect 

0 

0 

0 

0 

0.13 t 1 

0 

0 

0 

0 

0 

0 

62 LT 

0 

0 

0 

POSITIVE DETECTIONS IN 
SEDIMENT, INORGANIC'S 
S\\'l\IV 09 TANKS 212-217 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Maximum 

Non-Detect 

0 

0 

0 

0 

0.13 t' 

0 

0 

0 

0 

0 

0 

62 L1 

0 

0 

0 

Minimum 

Detected 

0 

I J 

14 

0.12 J 

0.12 J 

23 

7.9 

83 J 

5.4 J 

0.084 J 

7.2 J 

210 

3.6 J 
130 

49 J 

!\!aximum 

Detected 

0 

1.31 

20 

0.16 J 

0.14 J 

28 

12 

120 J 

47 J 

0.1 J 

9.8 

250 

4.7 

180 

63 J 

Location of 

!\laximum Detect 

9SD04 

9SD04 

9SD04 

9SD03 

9SD03 

9SD04 

9SD04 

9SD03 

9SD04 

9SD04 

9SD04 

9SD01 

9SD04 

9SD04 

Frequency 

of Detection 

o;o 
3,3 

3.3 

3.13 

2.'3 

3.3 

3;3 

3 3 

3,3 

3.3 

3.3 

2 3 

3!3 

3.3 

3.3 

.-\ritlunatic Mean 

Positive Detects 

"DIViO! 

1.1667 

16.3333 

0.1433 

0.13 

25.6667 

9.4 

100.3333 

25.4667 

0.0897 

8.2333 

230 

4.2 

156.6667 

53.6667 

Median 

Positiw Detects 

ttNUMr 

1.2 

15 

0.15 

0.13 

26 

8.3 

98 

24 

0.085 

7.7 

230 

4.3 

160 

49 
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R-09B-sd-i.XLS HITS 2T7•00 

S.-\1\IPLE ID 
S.-\1\IPLE DATE 

TOTAL METALS (mglkg) 

.-\ntimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

1\lercury 

Nickel 

Sulfide 

Tin 

Vanadium 

Zinc 

\ 

POSITIVE DETECTIONS IN 
SEDIMENT, INORGANICS 
SWMLT 09 TANKS 212-217 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Aritlm1atic /\lean Standard Upper 95°o Log .-\ritlunatic /\lean Log Standard Log Upper 95°·o 

Half Non-Detects DeYiation Confidence Lew! Half Non-Detect> Deviation Confidence Lew! 

H'Dl\"0! H'Dl\'/0! H'Dl\'/0! ;;DJV'O! H'Dl\',0! IIDIV/0! 

1.1667 0.1528 1.4243 0.1482 0.1345 1.601 

16.3333 3.2146 21.7527 2.7809 0.1892 25.524 

0.1433 0.0208 0.1784 -1.95 0.151 0.2046 

0.1083 0.0388 0.1737 -2.2732 0.4059 0.7213 

25.6667 2.5166 29.9093 3.2419 0.0993 31.1846 

9.4 2.2605 13.2109 2.2227 0.2284 18.4009 

100.3333 18.61 131.7071 4.5971 0.1846 155.1265 

25.4667 20.8387 60.5977 2.9049 1.1074 12058431.56 

0.0897 0.009 0.1049 -2.4149 0.0974 0.1085 

8.2333 1.3796 10.5591 2.0992 0.1621 12.0615 

163.6667 116.6205 360.272 4.7675 1.1582 147894724.5 

4.2 0.5568 5.1387 1.429 0.1358 5.7813 

156.6667 25.1661 199.0931 5.0452 0.1648 231.0767 

53.6667 8.0829 67.2933 3.9756 0.1451 75.5049 
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S . .\1\!PLE ID Lognormal Distribution 
S . .\1\!PLE DATE W-Value Quantile True/False 

TOTAL METALS (mglkg) 

Arsenic 0.951766984 0.767 TRUE 
Barium 0.888626407 0.767 TRUE 
Beryllium 0. 907985454 0.767 TRUE 
Cadmium 0.893421061 0.767 TRUE 
Chromium 0.980124978 0.767 TRUE 
Cobalt 0.837217076 0.767 TRUE 
Copper 0.996742118 0.767 TRUE 
Lead 0.954342257 0.767 TRUE 
1\!ercury 0. 800641466 0.767 TRUE 
Nickel 0.90397524 0.767 TRUE 
Sulfide 0.812153914 0.767 TRUE 
Tin 0.964377599 0.767 TRUE 
Vanadium 0.975196704 0.767 TRUE 
Zinc 0.749985615 0.767 FALSE 

Normal Distribution 
W-Value Quantile True/False 

0.964267219 0.767 TRUE 
0.870951037 0.767 TRUE 
0. 923059218 0.767 TRUE 

0.93230256 0.767 TRUE 
0.986823178 0.767 TRUE 
0.822391271 0.767 TRUE 
0.988190863 0.767 TRUE 
0. 996265702 0.767 TRUE 
0.796665218 0.767 TRUE 
0.887898907 0.767 TRUE 
0.881597512 0.767 TRUE 
0.975787736 0.767 TRUE 
0. 986823178 0.767 TRUE 
0.749985615 0.767 FALSE 

Sample 
Count 

3 
3 
3 
3 

3 
3 
3 
3 
3 
3 
3 

" .) 

3 
3 



SEDIMENT, TOTAL INORGANICS- AREA C 



R-09C-sd-i.xls HITS 2 I- 00 

POSITrYE DETECTIONS IN 
SEDIMENT, INORGANICS 
S\\"l\l{l 09 (TANKS 212-217) 

NAYAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID 9SD06 9SD07 

S:\11PLE DATE 06 29i99 06.29,99 

Phase III, Area C 
TOTAL METALS (mglkg) 

Arsenic 4.6 J 2.3 J 

Barium 80 29 

Beryllium 0.097 J 0.076 J 
Chromium 30 9.1 

Cobalt 22 7.6 

Copper 49 J 28 J 

Lead 22 J 8.1 J 
tvlercury 0.049 J 0.015 .J 
Nickel 7 J 4.4 J 

Selenium 0.68 J 0.39 l'.l 

Sulfide 290 57 l' 

Tin 6 J 3.5 J 

\'anadium 180 66 

Zinc 52 J 20 l' 

Page I of3 



POSITIVE DETECTIONS IN 
SEDIMENT, INORGANICS 
S\Yl\1U 09 (fANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

SAMPLE ID Minimum Jv!aximum l1!inimum !1!aximum Location of Frequency :·\ritlumtic J\!ean Median 

SAMPLE DATE Non-Detect Non-Detect O.;:tected Detected J\!aximum Detect of Detection Positive Detect~ PositiYe Detects 

TOTAL METALS (mglkg) 

Arsenic ND ND 2.3 J 4.6 J 9SD06 2.2 3.45 3.45 

Barium ND ND 29 80 9SD06 22 54.5 54.5 

Beryllium ND ND 0.076 J 0.097 J 9SD06 2'2 0.0865 0.0865 

Chromium ND ND 9.1 30 9SD06 2/2 19.55 19.55 

Cobalt ND ND 7.6 22 9SD06 2.2 14.8 14.8 

Copper ND ND 28 J 49 J 9SD06 22 38.5 38.5 

Lead ND ND 8.1 J 22 J 9SD06 22 15.05 15.05 

:Mercury ND ND 0.015 J 0.049 J 9SD06 2'2 0.032 0.032 

Nickel ND ND 4.4 J 7 J 9SD06 22 5.7 5.7 

Selenium 0.39 L'J 0.39 UJ 0.68 J 0.68 J 9SD06 I 2 0.68 0.68 

Sulfide 57 l' 57 l 1 290 290 9SD06 !.2 290 290 

Tin ND ND 3.5 J 6 J 9SD06 22 4.75 4.75 

Vanadium ND ND 66 180 9SD06 22 123 123 

Zinc 20 l 1 20 ll 52 J 52 J 9SD06 L2 52 52 
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POSITIVE DETECTIONS IN 
SEDIMENT, IN ORGANICS 
SWI\IU 09 (f.-\NKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

S.-\1\!PLE 1D Arithmatic !\lean Standard Upper 9 5 °·o Log .-\rithmatic !\lean Log Standard Log l 1pper 95°o 

S.-\1\!PLE D:\ TE Half Non-Detects Deviation Confidence Level Half Non-Detects Deviation Confidence Le,·el 

TOTAL METALS (mglkg) 

Arsenic 3.45 1.6263 10.7106 1.1795 0.4901 14.1169 

Barium 54.5 36.0624 215.5004 3.8747 0.7175 448.1949 

Beryllium 0.0865 0.0148 0.1526 -2.455 0.1725 0.1401 

Chromium 19.55 14.7785 85.5285 2.8047 0.8435 239.8638 

Cobalt 14.8 10.1823 60.2588 2.5596 0.7516 135.4972 

Copper 38.5 14.8492 104.7942 3.612 0.3957 118.9216 

Lead 15.05 9.8288 58.9306 2.5915 0.7065 119.5753 

Mercury 0.032 0.024 0.1391 -3.6078 0.8371 0.3847 

Nickel 5.7 1.8385 13.908 1.7138 0.3283 14.4474 

Selenium 0.4375 0.3429 1.9684 -1.0102 0.8832 6.102 

Sulfide 159.25 184.9084 984.7725 4.5099 1.6405 31789.6208 

Tin 4.75 1.7678 12.6423 1.5223 0.3811 14.0545 

Vanadium 123 80.6102 482.8838 4.6913 0.7094 986.1162 

Zinc 31 29.6985 163.5888 3.1269 1.1658 1110.3103 
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W-TEST 
SEDIMENT, INORGANICS 
SWI\{{1 09 (TANKS 212-217) 

NAVAL STATION ROOSEVELT ROADS, PllERTO RICO 

Lognormal Distribution N onnal Distribution Sample 
\\'-Value Quantile True. False W-Value Quantile True.Talse Count 

TOTAL METALS (mglkg) 

Arsenic 0.99998082 NA NA 0.99998082 NA NA 2 
Barium 0.99998082 NA. NA 0.99998082 NA NA 2 
Beryllium 0.99998082 NA. NA 0.99998082 N.-\ NA. 2 
Chromium 0.99998082 N.-\ NA. 0.99998082 NA NA 2 
Cobalt 0.99998082 NA NA 0.99998082 N:\ N.-\ 2 
Copper 0.99998082 N.-\ N:\ 0.99998082 NA NA 2 
Lead 0.99998082 NA NA 0.99998082 NA N.-\ 2 
1\lercury 0.99998082 NA NA 0.99998082 NA NA 2 
Nickel 0.99998082 N.-\ N.-\ 0.99998082 N.-\ NA 2 
Selenium 0.99998082 NA N.-\ 0.99998082 N.-\ N:\ 2 
Sulfide 0.99998082 N.-\ N.-\ 0.99998082 N.-\ NA 2 
Tin 0.99998082 N.-\ NA 0.99998082 N.-\ N.-\ 2 
Vanadium 0.99998082 N:\ NA 0.99998082 NA N.-\ 2 
Zinc 0.99998082 NA NA 0.99998082 N.-\ NA 2 
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. APPENDIX L . 
HUMAN HEALTH RISK.ASSESSMENTCALCULATIONS. 



AREA A 

-



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS. FUTURE SCENARIO 
INCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL US~: SCENARIO- SWMll 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mg/kgld)= (Cw*IR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDI/RtDo 

Description 
Young 

Adult Child Parameter 
CD! 
ILCR 
CSFo 
HQ 

RtDo 
Cw 

Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 

cs cs (Chemical Speciftc) 

Parameter 

Toluene 

IR 
EF 
ED 
BW 
ATe 
ATn 

2-methylnaphthalenc 
Acetophenone 
Benzene 
Ethy1benzene 
Methylene Chloride 
Naphthalene 
Bis(2-ethylhexyl)phthalate 
Arsenic 
Chromium 

NOTES: 

Oral cancer slope factor ( 1/(mg/kg!d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in water ( mg!L) 
Ingestion Rate (Lid) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RtDo CD! 
(mg/L) 1/(mg/kg/d) (mg!kg!d) (mg/kg/dl 

4.1 NA 0.2 LSE-04 
0.023 NA 0.02 I.OE-06 
0.001 NA 0.1 4.4E-08 

1.6 0.029 0.003 7.0E-05 
0.16 NA 0.1 7.0E-06 

0.007 0.0075 0.06 3.IE-07 
0.026 NA 0.02 1.1E-06 
0.005 0.014 0.02 2.2E-07 

0.02139 1.5 0.0003 9.3E-07 
0.193 NA 0.003 8.4E-06 

Total!LCR: 

NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-53.xls, GW!ng 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

0.05 0.05 
52 52 
30 6 
70 15 

25,550 25,550 
10,950 2,190 

Adult 
Carcinogens Noncarcinogens 

% Contrib. CD! 
ILCR Total !LCR (mg/kgjd) HQ 

-- -- 4.2E-04 2.1E-03 

-- -- 2.3E-06 UE-04 

-- -- I OE-07 I.OE-06 
2 OE-06 59.0% I 6E-04 5.4E-02 

-- -- 1.6E-05 1.6E-04 
2.3E-09 0.1% 7 1E-07 UE-05 

-- -- 2 6E-06 IJE-04 
3.1E-09 0.1% 5.1E-07 2.5E-05 
1.4E-06 40.8% 2.2E-06 7.3E-03 

-- -- 2.0E-05 6.5E-03 

34E-06 100.0% HI: 7.1E-02 

Youn' Child 
Carcinogens NoncarcinQ_g_ens 

%Contrib. CD! %Contrib. COl %Contrib. 
HI (mg/kg/d) ILCR TotaiiLCR (mg/kg!d) HQ HI 

3.0% UE-04 -- -- 1.9E-03 9.7E-03 3.0% 
0.2% 9.4E-07 -- -- LIE-05 S.SE-04 0.2% 
0.0% 4.1E-08 -- -- 47E-07 4.7E-06 0.0% 
76.9% 6.5E-05 1.9E-06 59.0% 7.6E-04 2.5E-01 76.9% 
0.2% 6.5E-06 -- -- 7.6E-05 7.6E-04 0.2% 
0.0% 2.8E-07 2.1E-09 0.1% 3.3E-06 5.5E-05 0.0% 
0.2% 1 IE-06 -- -- 1.2E-05 6.2E-04 0.2% 
0.0% 2 OE-07 2.8E-09 0.1% 24E-06 1.2E-04 0.0% 
10.3% 8.7E-07 1JE-06 40.8% I.OE-05 3.4E-02 10.3% 
9.3% 7.9E-06 -- -- 9.2E-05 3.1E-02 9.3% 

!00.0% Total ILCR: 3.2E-06 100.0% HI: 3.3E-01 100.0% 

2/22/00 



ADULT AND YOUNG CIIILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENt\RIO 
DERMAL CONTACT WITII GROUNDWATER IN BENEFICIAL USE SCENARIO- S\VMU 9, ARI::A A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mglkg/d)~ (Cw*CF*Kp*SA*EF*ED*ET)/(BW*AT) 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

RIDo 

SA 
EF 
ED 
ET 
BW 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Toluene 
2-methylnaphthalene 
Acetophenone 
Benzene 
Ethyl benzene 
Methylene Chloride 
Naphthalene 
Bis(2-ethylhexyl)phthalate 
Arsenic 
Chromium 

NOTES: 

ILCR ~ CDI*CSFo Adj 
HQ ~ CDI/RIDo Adj 

CSF Adj ~ CSF/ AD 
RID Adj ~ RID* AD 

Description 
Dennally absorbed dose (mglkgld) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg!kgld)) 
Hazard quotient 
Oral reference dose (mg!kgld) 
Skin surface area available for contact (cm2) 
Exposure frequency ( d/yr) 
Exposure duration (yrs) 
Exposure time (hrslday) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water ( mg/L) 
Conversion factor (Licm3) 
Dcnnal penneability coefficient (em/hour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd RIDd 
(mg/L) (em/hour) 1/(mg!kgld) (mglkgld) 

4.1 0.045 NA 0.2 
0.023 0.1423 NA 0.01 
0.001 0,0046653 NA 0.1 

],6 0,021 0.029 0.003 
0.16 0.074 NA 0.092 
0.007 0.0045 0.0075 0.06 
0.026 0.069 NA 0.01 
0.005 0.033 0.02545455 0.011 

0.02139 0,003 1.57894737 0.000285 
0.193 0.003 NA 0.00003 

NA- Toxicity criterion not available. 
-- Not applicable. 

Young 
Adult Child 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

5,800 2,006 
52 52 
30 6 

I 
70 IS 

25,550 25,550 
10,950 2,190 

cs cs 
l.OOE-03 l.OOE-03 

cs cs 
cs cs 

Carcinogens 
DAD 

( mg_ll<g/ d) ILCR 

9 3E-04 --
I.7E-05 --
24E-08 --
l.?E-04 4.9E-06 

6.0E-05 --
I.6E-07 L2E-09 
9.IE-06 --
8.3E-07 2.1E-08 
3 2E-07 5.1E-07 
2.9E-06 --

Total ILCR: 5.5E-06 

(Chemical Specific) 

Adult Youn Child 
Noncarcinogens Carcinogens Noncarcinogens 

% Contrib. DAD % Contrib. DAD % Contrib. DAD %Contrib. 

Tota!ILCR (mglkgld) HQ HI (mglkgld) ILCR TotallLCR (mglkgld) HQ HI 

-- 2.2E-03 I.IE-02 2.9% 3.0E-04 -- -- 3 5E-03 l.SE-02 2.9% 

-- 3.9E-05 3.9E-03 1.0% 5.3E-06 -- -- 6.2E-05 6.2E-03 1.0% 
... 5.5E-08 5.5E-07 0.0% 7.6E-09 -- -- 8.9E-08 8.9E-07 0.0% 

90.2% 4.0E-04 UE-01 34.7% 5.5E-05 L6E-06 90.2% 6.4E-04 2.1E-Ol 34.7% 
... I.4E-04 L5E-03 0.4% I.9E-05 -- -- 2.3E-04 2.5E-03 0.4% 

0.0% 3.7E-07 6.2E-06 0.0% S.IE-08 3.9E-IO 0.0% 6.0E-07 IOE-05 0.0% 

-- 2.IE-05 2.1E-03 0.6% 2.9E-06 -- -- 3.4E-05 3.4E-03 0.6% 

0.4% 19E-06 L8E-04 0.0% 2.7E-07 6.9E-09 0.4% 3.1E-06 2.9E-04 0.0% 
9.4% 7.6E-07 2.7E-03 0.7% l.OE-07 I.7E-07 9.4% l.2E-06 4.3E-03 0.7% 

-- 6.8E-06 2.3E-Ol 59 8% 9.5E-07 -- -- l.l E-05 3.7E-Ol 59.8% 

100.0% HL 3.8E-01 100.0% TotallLCR: I.SE-06 100.0% HI: 6.2E-Ol 100.0% 

2122/00 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
INCIDENTAL INGESTION OF SURFACE WATER- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STA TJON ROOSEVELT ROADS, PUERTO RICO 

CD! (mg/kg/d)= (Cw*IR *ET*EF*ED)/(BW* AT) 
ILCR = CDI*CSFo 

HQ = CDI!RfDo 

Parameter Description 
CD! Chronic daily intake (mg/kg/d) 

!LCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (1/(mg/kg/d)) 
HQ Hazard quotient 

RfDo Oral reference dose (mg/kg/d) 
Cw Concentration of chemical in water (mg/L) 
IR Ingestion Rate (Lihour) 
ET Exposure Time (hours/day) 
EF Exposure Frequency (d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Cw CSFo RfDo 
Parameter _(_mg/L) 1/(mg/kg/d) (mg/l<g/d) 

Arsenic 0.0383 1.5 0.0003 
Vanadium 0.0885 NA 0.007 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-53.xls, SWing 

CD! 
(mg/kg/dl 

l.7E-06 
3.9E-06 

Total ILCR: 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 
0.05 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

2.5E-06 
--

2.5E-06 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
0.05 

52 
6 

15 
25,550 
2,190 

Adult Youn Child 
Noncarcinogens Carcinoaens Noncarcinogens 

%Contrib. cor %Contrib CD! %Contrib. CD! % Contrib. 
Total ILCR (mg/kgid) HQ HI (mg/kg/d) !LCR Total ILCR (mg/kg/d) HQ HI 

!00.0% 3 9E-06 I 3E-02 91.0% l.6E-06 2.3E-06 100.0% 1.8E-05 6.1E-02 91.0% 
-- 9.0E-06 1.3E-03 9.0% 3.6E-06 -- -- 4.2E-05 6.0E-03 9.0% 

100.0% HI: 1.4E-02 100.0% Total ILCR: 2.3E-06 100.0% HI: 6.7E-02 100.0% 

2.'22/00 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCI'NARIO 
DERMAL CONTACT WITH SURFACE WATER- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mglkg/d)~ (Cw*CF*Kp*SA *EF*ED*ET)/(BW* AT) 

Parameter 
DAD 
JLCR 
CSFo 
HQ 

RIDo 
SA 
EF 
ED 
ET 
BW 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Arsenic 
Vanadium 

NOTES: 

ILCR ~ CDI*CSFo Adj 
HQ = CDI!RIDo Adj 

CSF Adj = CSF/AD 
RID Adj =RID* AD 

Description 
Dennally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin sutface area available for contact (cm2) 
Exposure frequency (dlyr) 
Exposure duration (yrs) 
Exposure time (hrs/ day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (L/cm3) 
Dennal pcnneability coefficient (em/hour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd RIDd 
(mg/L) (em/hour) 1/(_mg/kg/d) (mg/kg/d) 

0.0383 3.0E-03 1.58E+OO 2.85E-04 
0.0885 3.0E-03 NA 1.40E-04 

NA- Toxicity critenon not available. 
-- Not applicable. 

Tablc6-5- 'WD\.!nn 

Adult 
cs 
cs 
cs 
cs 
cs 

5,800 
52 
30 
1 

70 
25,550 
10,950 

cs 
l.OOE-03 

cs 
cs 

DAD 
(mg/kg/d) 

5.8E-07 
UE-06 

TotallLCR: 

Young 
Child 
cs (Chemical Specitic) 
cs 
cs 
cs 
cs 

2,006 
52 
6 
I 

I 5 
25,550 
2,190 
cs 

I .OOE-03 
cs 
cs 

Adult Young Child 
Carcinogens Noncarcinogens Carcinogens Noncarcinogcns 

% Contrib. DAD % Contrib DAD % Contrib. DAD %Contrib. 

ILCR TotallLCR (mg!kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (mgll<g/d) HQ HI 

9.2E-07 100.0% 1.4E-06 4.8E-03 17.5% 1.9E-07 3.0E-07 1000% 2.2E-06 7.7E-03 17.5% 

-- -- 3 1E-06 2.2E-02 82.5% 4.3E-07 -- -- S.JE-06 3.6E-02 82.5% 

9.2E-07 100.0% HI: 2.7E-02 100.0% Total ILCR: 3.0E-07 100.0% HI: 4.4E-02 1000% 

2122100 
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ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
INCIDENTAL INGESTION OF SEDIMENT- SWI\'Ill 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mg/kg/d)= (Cs*IR*CF*FJ*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

HQ = CDJ/R!Do 

Parameter Description 
CD! Chronic daily intake (mg/kg/d) 

ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (1/(mg/kg/d)) 
HQ Hazard quotient 

R!Do Oral reference dose (mg/kg/d) 
Cs Concentration of chemical in soil (mg/kg) 
IR Ingestion Rate (mg/d) 
CF Conversion factor (kg/mg) 
FI Fraction of soil ingested from site 
EF Exposure Frequency ( d/yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Cs CSFo R!Do 
Parameter (mg/kg) 1/(mg/kg/d) (rng/kg/d) 

Arsenic 1.8 1.5 0.0003 

CD! 
(mg/kg/d) 

7.9E-08 

Total ILCR: 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-53 xis. SD!J1g 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 
100 

LOOE-06 
0.5 
52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

UE-07 

1.2E-07 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

LOOE-06 
0.5 
52 
6 

\5 
25,550 
2,190 

Adult Youn' Child 
Noncarcino.gens Carcinogens Noncarcinogens 

% Contrib. CD! %Contrib. CD! %Contrib. CD! % Contrib. 
Total!LCR (mg/kg/d) HQ HI (rng/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

100.0% I.SE-07 6 IE-04 1000%. UE-07 2.2E-07 100.0% L?E-06 5.7E-03 100.0% 

100.0% HI: 6.1E-04 100.0% Total!LCR: 2.2E-07 100.0% HI: 5.7E-03 !00.0% 

2/22/00 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
DERMAL CONTACT WITH SEDIMENT- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL ST A T!ON ROOSEVELT ROADS, PUERTO RICO 

DAD (mglkg/d)= (Cs*CF*AF*ABS*SA*EF*ED)/(BW*AT) 
ILCR = CDI*CSFd 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

RfDo 
Cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDI/RfDd 

Description 
Dennally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mglkg/d) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact ( cm2) 
Exposure Frequency (d!yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd RfDd 
Parameter (mg/kg) ABS 1/(mg/kg/d\ (mg/kg/d) 

Arsenic !.8 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Tabk:6· 

0.032 1.57894737 2.85E-04 

DAD 
(mg/kgld) 

2.9E-07 

Total JLCR: 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

!.OOE-06 
I 

cs 
5,800 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

4.6E-07 

4.6E-07 

Young 
Child 
cs (Chemical Specific) 

cs 
cs 
cs 
cs 
cs 

!.OOE-06 
I 

cs 
2,006 

52 
6 
I 5 

25,550 
2,190 

Adult Youn' Child 
Noncarcinogcns Carcinogens Noncarcinogcns 

% Contrib. DAD % Contrib. DAD % Contrib. DAD %Conttib. 

Total ILCR (mg/kg/d) HQ HI (mg/kg/d) ILCR Total ILCR (mglkg/cl]_ HQ HI 

100.0% 6.8E-07 2.4E-03 100.0% 9.4E-08 LSE-07 100.0% I.IE-06 3.9E-03 100.0% 

100.0% HI: 2.4E-03 100.0% Tota!ILCR: I .5E-07 !00.0% HI: 3.9E-03 1000% 

2122/00 



ADULT ON-SITE WORKERS- CURRENT SCENARIO 
INCIDENTAL INGESTION OF SURFACE WATER- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CDI (mg/kg/d)= (Cw*IR *ET*EF*ED)/(BW* AT) 
ILCR = CDI*CSFo 

Parameter 
CDI 

ILCR 
CSFo 
HQ 

RfDo 
Cw 
IR 
ET 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (Lihour) 
Exposure Time (hours/day) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RfDo cor 
Parameter (mg/L) l/(mgl!<g/d) (mg/kg/d) (mg/kg/d) 

Arsenic 0.0383 
Vanadium 0.0885 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

Table6-54.xls, SWing 

1.5 0.0003 1.7E-06 
NA 0.007 3.9E-06 

Total ILCR: 

On-site 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

2.5E-06 

--
·-···-

2.5E-06 

Adult 

% Contrib. cor 
Total ILCR (mg/kg/d) 

100.0% 3.9E-06 
-- 9.0E-06 

100.0% HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

1.3E-02 91.0% 
1.3E-03 9.0% 

l.4E-02 100.0% 

7/?7/1111 



ADULT ON-SITE WORKERS- CURRENT SCENARIO 
DERMAL CONTACT WITH SURF ACE WATER- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mg/kg/d)= (Cw*CF*Kp*SA *EF*ED*ET)/(BW* AT) 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

JUDo 
SA 
EF 
ED 
ET 
BW 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Arsenic 
Vanadium 

NOTES: 

ILCR = CDI*CSFo Adj 
HQ = CDIIRIDo Adj 

CSF Adj = CSF/AD 
RID Adj = RID* AD 

Description 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Skin surface area available for contact (cm2) 
Exposure frequency ( d/yr) 
Exposure duration (yrs) 
Exposure time (hrs/day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg/L) 
Conversion factor (Licm3) 
Dermal permeability coefficient (em/hour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd RIDd 
(mg!L) (em/hour) 1/(mg/kg/d) (mg/kg/d) 

0.0383 0.003 1.57894737 0.000285 
0.0885 0.003 NA 0.00014 

NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-.... ,,s, SWDenn 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

4,050 
52 
30 
I 

70 
25,550 
10,950 

cs 
l.OOE-03 

cs 
cs 

Adult 
Carcinogens Non carcinogens 

DAD % Contrib. DAD % Contrib. 
(mg/kg/d) ILCR Total ILCR (mg/kg/d) HQ HI 

4.1E-07 6.4E-07 100.0% 9.5E-07 3.3E-03 17.5% 
9.4E-07 -- -- 2.2E-06 1.6E-02 82.5% 

Total ILCR: 6.4E-07 100.0% HI: 1.9E-02 100.0% 

2/22/00 



ADULT ON-SITE WORKERS- CURRENT SCENARIO 
INCIDENTAL INGESTION OF SEDIMENT- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 
CDI 
ILCR 
CSFo 
HQ 
RfDo 

CDI (mg/kg/d)= (Cs*IR *CF*FI*EF*ED)/(BW* AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 

Cs 
IR 

Concentration of chemical in sediment (mg/kg) 
Ingestion Rate (mg/d) 

CF 
FI 
EF 
ED 
BW 
ATe 
ATn 

Parameter 

Arsenic 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Conversion tactor (kg/mg) 
Fraction of sediment ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo 
(mg/kg) 1/(mg/kg/d) (mgfkg/d) 

1.8 1.5 0.0003 

TEC- 2,3,7 ,8-TCDD Toxic Equivalent Concentration 

Table6-54.xls, SDing 

CDI 
(mg/kg/d) 

7.9E-08 

Total ILCR: 

On-site 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

1.00E-06 
0.5 
52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

1.2E-07 

1.2E-07 

Noncarcinogens 
% Contrib. CDI 
Total ILCR (mg/kg/d) HQ 

100.0% 1.8E-07 6.1E-04 

100.0% HI: 6.1E-04 

% Contrib. 
HI 

100.0% 

100.0% 

2/22/00 



ADULT ON-SITE WORKERS- CURRENT SCENARJO 
DERMAL CONTACT WITH SEDIMENT- SWMU 9, AREA A 
REASONABLE MAX~ EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 
DAD 
ILCR 
CSFo 
HQ 
RtDo 

DAD (mg/kg/d)= (Cs*CF* AF* ABS* A *EF*ED)/(BW* AT) 
ll,CR = CDI*CSFd 

HQ = CDI/RfDd 

Description 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope tactor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 

Cs 
CF 

Concentration of chemical in sediment (mg/kg) 
Conversion factor (kg/mg) 

AF 
ABS 
A 
EF 
ED 
BW 
ATe 
ATn 

IJ?arameter 

Arsenic 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Soil to skin adherence factor (mg/cm2--event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd RtDd 
(mg/kg) ABS 1/(mg/kg/d) (mg/kg/d) 

1.8 0.032 1.57894737 0.000285 

TEC- 2,3,7,8-TCDD Toxic Equivalent Concentration 

Table6-.. ~s, SDDerrn 

DAD 
(mg/kg/d) 

2.0E-07 

Total ILCR: 

On-site 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 
1 

cs 
4,050 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

3.2E-07 

3.2E-07 

% Contrib. DAD 
Total ILCR (mg/kg/d) 

100.0% 4.7E-07 

100.0% HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

UE-03 100.0% 

UE-03 100.0% 

2122100 



ADULT CONSTRUCTION WORKERS- FUTVRL SCEN/\l<.J( J 

INCIDENTAL INGESTION OF SUBSURFACE SOIL- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CDI (mg/kg/d)= (Cs*IR *CF*FI*EF*ED)/(BW* AT) 
ILCR = CDI*CSFo 

Parameter 

Arsenic 

Parameter 
CD! 
ILCR 
CSFo 
HQ 

RfDo 
Cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATe 
ATn 

Chromium 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mglkg) 
Ingestion Rate (mg/d) 
ConYersion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (dlyT) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, uoncarcinogens (d) 

Cs CSFo RfDo 
(mg/kg) 1/(mg/kg/d) (mg/kg/d) 

1.26 1.5 0.0003 
16.76 NA 0.003 

NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-55.xls, SBing 

CDI 
(mg/kg/d) 

6.1E-08 
8.1E-07 

Total ILCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

I.OOE-06 

180 

70 
25,550 

365 

Carcinogens 

ILCR 

9.1E-08 

--

9.1E-08 

% Contrib. CDI 
Total ILCR (mg/kg/d) 

100.0% 4.3E-06 
-- 5.7E-05 

100.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

1.4E-02 42.9% 
1.9E-02 57.1% 

3.3E-02 100.0% 

2/22!00 



ADULT CONSTRUCTION WORKERS -FUTURE SCENAR!t l 
DERMAL CONTACT WITH SUBSURFACE SOIL- SWMU 9, AREA A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCTNOGENIC AND NONCARCTNOGENIC RISKS 
NAVAL ST 1\ TION ROOSEVELT ROADS, PUERTO RICO 

DAD (mg/kg/d)= (Cs*CF* AF* ABS*SA *EF*ED)/(BW* AT) 
ILCR = CDI*CSFd 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

HQ = CDI!RfDd 

Description 
Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kg/mg) 

RfDo 
Cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATe 
ATn 

Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 

Parameter 

Arsenic 
Chromium 

NOTES: 

Skin surface area available for contact (cm2) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd 
(mg/kg) ABS 1/(mg/kg/d) 

1.26 0.032 1.57894737 
16.76 0.01 NA 

RfDd 
(mg/kg/d) 

0.000285 
0.00003 

NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-55 vls, SBDenn 

DAD 
(mg/kg/d) 

lJE-08 
5.3E-08 

Total ILCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

I.OOE-06 

cs 
3,160 
180 

I 
70 

25,550 
365 

Carcinogens 

ILCR 

2.0E-08 
--

2.0E-08 

% Contrib. DAD 
Total ILCR (mg/kg/d) 

100.0% 9.0E-07 
-- 3.7E-06 

100.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

3.1E-03 2.5% 
1.2E-O 1 97.5% 

lJE-01 100.0% 

2/22/00 
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ADULT CONSTRUCTION WORKERS- FUTURE SC!cNARIO 

INHALATION OF Fl1GITIYE DUSTS El\JANATIN<; FROJ\1 EXCA\'ATED Sl 1BSl 1RFACE SOIL- S\\'l\ll1 9, ARI~A A 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCrNOGENIC AND NONCARCrNOC1F.NIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

COl (mg kg/d)= (Ca*RR *ET*EF*ED):(BW* AT) 

Parameter 
COl 
ILCR 
CSFi 
HQ 

RfDi 
Ca 

Cs 
PEF 

RR 
ET 
EF 
ED 
BW 
ATe 
ATn 

Where: Ca = Cs * (l'PEF) 

ILCR = CD!*CSFi 
HQ = CDI/RfDi 

Description 
Chronic daily intake (mg kg d) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (I :(mg!kg'd)) 
Hazard quotient 
Inhalation reference dose (mgikg;d) 
Concentration of chemical in air as fugitive 

dusts (mg!m3) 
Concentration of chemical in soil (mg/kg) 
Particulate emission factor (m3 1kg) 
Respiration rate ( m3/hr) 
Exposure time (hrsid) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body \Veight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs Ca CSFi RfDi 
Parameter (mg/kg) (mg/m3) Jl(mglkgid) (mg/kg'd) 

Arsenic 1.26 
Chromium 16.76 

1-.J'OTES; 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-55.xls, SBinh 

9.5455E-10 15.1 NA 
1.2697E-08 41 0.00003 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

1.32E+09 
1.25 

8 

180 

70 
25,550 

365 

CD! 
(mg/kgid) 

9.6E-13 
l.3E-11 

TotallLCR: 

Carcinogens 
~o Contrib. 

ILCR Total ILCR 

1.5E-Il 2Y·o 
5.2E-10 97.3~<> 

5.4E-l0 100.0% 

CD! 
(mg/kgtd) 

6.7E-ll 
8.9E-IO 

Total HI: 

Noncarcino?,ens 
% Contrib. 

HQ HI 

-- --
3.0E-05 100.0% 

3.0E-05 100.0% 

2/22/00 



~\Dl'LT CONSTRL1CTJON WORKERS- FL1Tl-'RE SCENARIO 
INCIDENTAL INGESTION OF GROUNDWATER- SWJ\Ili 9, AREA A 
RE.-'.SONABLE 1\I.\:\:Ilvll'tl! EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NA\'AL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mgkgid)~ (Cw*IR*EF*ED),·(BW*:'IT) 
ILCR ~ CD!*CSFo 

Parameter 

Toluene 

Parameter 

CD! 

ILCR 

CSFo 
HQ 

RfDo 
Cw 

IR 
EF 
ED 

BW 
ATe 
ATn 

2-methylnaphthalene 
Acetophenone 

Benzene 

Ethylbenzene 
Methylene Chloride 

Naphthalene 
Bis(2-ethylhex'}·l)phthalate 

Arsenic 
Chromium 

HQ ~ CDIRfDo 

Description 

Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mgkg/d) 
Concentration of chemical in water (mg L) 

Ingestion Rate (L/d) 
Exposure Frequency ( d'yr) 
Exposure Duration (yrs) 

Body weight (kg) 
AYeraging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RfDo 
(mg/L) I/(mgikg/d) (mglkgld) 

4.I NA 0.2 
0.023 NA 0.02 

0.001 NA 0.1 

1.6 0.029 0.003 

0.16 NA 0.1 
0.007 0.0075 0.06 

0.026 NA 0.02 
0.005 0.014 0.02 

0.02139 1.5 0.0003 
0.193 NA 0.003 

CD! 
(mg;kg/d) 

2.1E-05 
1.2E-07 
5.0E-09 

8.1E-06 
8.1 E-07 

3.5E-08 
1.3E-07 

2.5E-08 
l.IE-07 
9.7£-07 

Total ILCR: 

NOTES: 
NA- Toxicity criterion not available. 

-- Not applicable. 
Inorganics reported are total (soluble and insoluble). 

Table6-55 ~1 " GWing 

Construction 

Worker 
CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 

180 

70 
25,550 

365 

Carcinogens 

ILCR 

--
--
--

2.3E-07 

--
2.6£-10 

--
3.5E-10 
1.6E-07 

--

4.0E-07 

Adult 

0·o Contrib. CD! 
Total ILCR (mgkg/d) 

-- 1.4E-03 

-- 8.1E-06 

-- 3.5E-07 
59.0% 5.6E-04 

-- 5.6E-05 
0.1% 2.5E-06 

-- 9.2E-06 
0.1% l.8E-06 

40.8% 7.5E-06 

-- 6.8E-05 

100.0°o HI: 

Noncarcinogens 
0 o Contrib. 

HQ 1!1 

7.2E-03 3.0°o 

4.IE-04 0.2% 
3.5E-06 0.0% 

1.9E-O 1 76.9% 

5.6E-04 0.2% 
4.1E-05 0.0°-'o 
4.6E-04 0.2% 
8.8E-05 0.0°o 
2.5E-02 10.3% 
2.3E-02 9.3°o 

2.4£-01 100.0% 

2/22/00 



ADL'LT CONSTI\liCTION WORKERS· FUTURE SCEN .. \RIO 
DERI\L\L CONTACT WITH GROUNDWATER- S\\'1\IU 9, .·\REA.-\ 
REASONABLE 1\1:\Xll>.IUI\1 EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NA\'AL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mwkgid)~ (Cw*CPKp*SA*EF*ED*ET) (B\\'*AT) 

ILCR ~ CDI*CSFo Adj 
HQ ~ CDl'RfDo Adj 

CSF Adj ~ CSF!AD 
RID Adj =RID* AD 

Parameter Description 
DAD Dermally absorbed dose (mg kg' d) 
ILCR Incremental lifetime cancer tisk 
CSFo Oral cancer slope factor ( !i(mg.kg d)) 
HQ Hazard quotient 

RfDo Oral reference dose (mg•kg·d) 
SA Skin surface area available for contact (cm2) 
EF Exposure frequency ( d yr) 
ED Exposure duration (}Ts) 

ET Exposure time (hrsiday) 
BW Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens {d) 
Cw Concentration of chemical in water (mgtL) 
CF Conversion factor (L cm3) 
Kp Dermal permeability coefficient (em/hour) 
AD Adjustment for Absorbed Dose 

Cw Kp CSFd RfDd 
Parameter (mgiL) (cm•hour) J.(mg.kgid) (mg1kg.d) 

Toluene 4.1 0.045 NA 0.2 
2-methylnaphthalene 0.023 0.1423 NA 0.01 
Acetophenone 0.001 0.0046653 NA 0.1 
Benzene 1.6 0.021 0.029 0.003 
Ethylbenzene 0.16 0.074 NA 0.092 
!\!ethylene Chloride 0.007 0.0045 0.0075 0.06 
Naphthalene 0.026 0.069 NA 0.01 
Bis(2-ethylhexyl)phthalate 0.005 0.033 0.0254545 0.011 
Arsenic 0.02139 0.003 1.5789474 0.000285 
Chromium 0.193 0.003 NA 0.00003 

NOTES: 
NA- Toxicity criterion not available. 
- Not applicable. 

Inorganics reported are total (soluble and insoluble). 

Table6-55.xls, GWDerm 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

3,100 
180 

I 
I 

70 
25,550 

365 
cs 

LOOE-03 
cs 
cs 

Carcinogens Noncarcinogens 
DAD % Contrib. DAD % Contrib. 

(mg;kg.d) ILCR Total ILCR (mg.kgid) HQ HI 

5.8E-05 .. .. 4.0E-03 2.0E-02 2.9% 
l.OE-06 .. .. 7.1E-05 7.1E-03 1.0% 
1.5E-09 -- .. l.OE-07 l.OE-06 0.0% 
l.OE-05 3.0E-07 90.2···<> 7.3E-04 2.4E-Ol 34.7% 
3.7E-06 .. .. 2.6E-04 2.8E-03 0.4% 
9.8E-09 7.4E-ll 0.0% 6.9£-07 l.IE-05 0.0% 
5.6E-07 .. .. 3.9E-05 3.9E-03 0.6% 
5.1E-08 UE-09 0.4•;, 3.6E-06 3.3E-04 0.0% 
2.0E-08 3.2E-08 9.4% 1.4E-06 4.9E-03 0.7% 
l.SE-07 -· .. 1.3E-05 4.2E-OI 59.8% 

Total ILCR: 3.4E-07 100.0% HI: 7.1E-Ol 100.0% 

2/22100 
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ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
INCIDENTAL INGJ~STION OF GROUNDWATER IN BENEFICIAL \ISJ~ SCENARlO- SWi\1ll9, ARL\ B 
REASONABLE t\IA.'Gtv!L'l\1 EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NA\'AL STATION ROOSEVELT RO.-\DS, PUERTO RICO 

CD! (mg·kg1d)= (Cw*IR*EF*ED}(BW*,':f) 
ll.CR = CDI*CSFo 

HQ = CDLRIDo 

Description 
Young 

Adult Child Parameter 
CD! 

ILCR 
CSFo 
HQ 

RIDo 

Chronic daily intake (mg'kg'd) 
Incremental lifetime cancer risk 

cs cs (Chemical Specific) 

Parameter 

Benzene 

Cw 
lR 
EF 
ED 
B\\' 
ATe 
ATn 

Bromodichloromethane 
Bromoform 
Chlorofom1 
Dibromochloromethane 
!\!ethylene Chloride 
Bis(2·ethylhexyl)phthalate 

NOTES: 

Oral cancer slope factor (I '(mgkg!d)) 
Hazard quotient 
Oral reference dose (mg'kg'd) 
Concentration of chemical in water (mg!L) 
Ingestion Rate (Ud) 
Exposure Frequency ( d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RIDo CD! 
.(mgL) !!(tug kg! d) (mg!'kg/d) (mgkg'd) 

0.14 0.029 0.003 6.JE-06 
OA6 0.062 0.02 2.0E-05 
0.36 0.0079 0.02 1.6E-05 
l.1 0.0061 0.01 4.8E-05 
0.3 0.084 0.02 1.3E-05 

0.011 0.0075 0.06 4.8E-07 
0.007 0.014 0.02 3.1E-07 

Total!LCR: 

NA ·Toxicity criterion not available. 
•• Not applicable. 

Table6·56.xls, G\\'lng 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
0.05 0.05 
52 52 
30 6 
70 15 

25,550 25,550 
10,950 2,190 

Adult 
Carcinogens Noncarcinogcns 

~o Contrib. CD! 
ILCR Total ILCR (mgkgd) HQ 

!.8E-07 6.0°o 1.4E-05 4.7£-03 
1.2E-06 .!2.2°o 4.7E-05 2.3E-03 
1.2E-07 4.2°o 3.7E-05 1.8E-03 
2.9E-07 9.9% 1.\E-04 l.lE-02 
l.lE-06 37.3% 3.!E-05 1.5E-03 
3.6E-09 0.1 ~0 l.JE-06 1.9E-05 
·UE-09 0.1 °o 7.1E-07 3.6E-05 

2.9E-06 100.0°~ HI: 2.2E-02 

Youn Child 
Carcinogens Noneareinogcns 

qo Conttib. CD! 0 o Contrib. CD! ~o Contrib. 
HI (mg!kg!d) ILCR Total ILCR (mg;'kg!d) HQ HI 

21.9~·. 5.7E-06 1.7E-07 6.0% 6.6E-05 2.2E-02 21.9°'o 
10.8% 1.9E-05 1.2E-06 .!2.200 2.2E-04 J.!E-02 10.8~o 

8.4~o !.SE-05 1.2E-07 4.2% 1.7E-04 8.5E-03 8.-l% 
51.6°o 4.5E-OS 2.7£-07 9.9% S.2E-04 5.2E-02 51.6~o 

7.0°o 1.2E-05 l.OE-06 37.3% IAE-04 7.1E-03 7.0~o 

0.1 °o -l.5E-07 3AE-09 0.1 °o 5.2E-06 8.7E-05 0.1% 
0.2°o 2.8E-07 4.0E-09 0.1 "o 3.3E-06 1.7E-04 0.2°o 

100.0% Total ILCR: 2.7E-06 100.0% HI: l.OE-01 100.0% 

2i!7/00 



ADULT AND YO\.'NG CHILD (.-\GES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
DERMAL CONTACT \\lTH GROL'NDWATER IN BENEFICIAL l'SE SCENARIO- SWi\H! 9, AREA B 
REASONABLE klA \:llvfUld EXPOSURE 
POTENTL<\L C.-\RCINOGENIC AND NONC.-\RCINOGENIC RISKS 
NA \'AL STATION ROOSE\ 'ELT ROADS, PllERTO RICO 

DAD (mg;kg;d)~ (Cw*CF*Kp*SA*EF*ED*ET)i(B\V*AT) 

ILCR ~ CDI*CSFo AdJ 
HQ ~ CDLRfDo AdJ 

CSF .-\dj ~ CSF AD 
RID Adj ~ RID* AD 

Parameter Description 
DAD Dermally absorbed dose (mg;'kg/d) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (L'(mgkg;d)) 
HQ Hazard quotient 

RIDo Oral reference dose (mg'kg/d) 
SA Skin surface area available for contact ( cm2) 
EF 
ED 
ET 
B\V 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Benzene 
Bromodichloromethane 
Bromoform 
Chloroform 
Dibromochloromethanc 
)\-[ethylene Chloride 
Bis(2-ethylhexyl)phthalate 

NOTES· 

Exposure frequency (di]T) 
Exposure duration 6 TS) 
Exposure time (hrsiday) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg'L) 
Conversion factor (L'cm3) 
Dermal permeability coefficient (em hour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd 
(mg'L) (cmihour) L'(mJ',k!'-d) 

0.14 0.021 0 029 
046 0.0058 0.062 
036 0.0026 0.0079 
L1 0.0089 0.0061 
03 0.0039 0.084 

0.011 0.0045 0.0075 
0.007 0.033 0.02545455 

NA- Toxicity criterion not available. 
-- Not applicable 

RIDd 
(mp,kp,d) 

0.003 
0.02 
0.02 
0.01 
0.02 
0.06 

0.011 

Young 
Adult Child 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

5,800 2,006 
52 52 
30 6 

70 15 
25,550 25,550 
10,950 2,190 

cs cs 
IOOE-03 !OOE-03 

cs cs 
cs cs 

Carcinogens 
DAD 

(mp,kp,d) ILCR 

l.SE-05 4.3E-07 
UE-05 8 4E-07 
4.7E-06 3.7E-08 
S.OE-05 3 OE-07 
5.9E-06 5.0E-07 
2.5E-07 l.9E-09 
UE-06 3 OE-08 

Total ILCR: 2. IE-06 

(Chemical Specific) 

,-\dult Youn Child 
NoncarcinCJ&ens Carcinogens Noncarcinogens 

~-·O Contrib. DAD ? ... OContrib. D . .'ill %Contrib. DAD ~--o Contrib. 
TotaiiTCR (mp,'kp,d) HQ HI (m?,kf'id) ILCR Total ILCR (mg·kg;d) HQ HI 

20.2~·o 3.5E-05 UE-02 44.2~:0 4 8E-06 1.4E-07 20.2?:0 5.6E-05 1.9E-02 44.2~/0 

39.2% 3.IE-05 1.6E-03 60'' 4 4E-06 2.7E-07 39.2~/0 5.1E-05 2.5E-03 6.0~--; 

1.8~ 0 UE-05 5.5E-04 2.1% 1.5E-06 L2E-08 ),8~-; L8E-05 8.9E-04 2.1% 
1~ I?; l.2E-04 l.2E~02 44.1% 1 6E-05 9.8E-08 14.1% 1.9E-04 1.9E-02 44_n-; 

23.3?:0 l.~E-05 6.9E-04 2.6~-·o L9E-06 L6E-07 23.3?:0 2.2E-05 1.1 E-03 2.6~/0 

0.1"0 5.8E-07 9.7E-06 0.0% 8. 1E-08 6.1E-10 0.1% 9.4E-07 l.6E-05 0.0% 
1.~~-o 2.7E-06 2.5E-04 o 9~-' 3.8E-07 9.6E-09 14% 44E-06 4.0E-04 0.9% 

100.0% 2.6E-02 100.0% Total ILCR: 6.9E-07 100.0% HI: 4.2E-02 100.0% 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
INCIDENTAL INGESTION OF SURFACE \YATER- SWMU 9, AREA B 
REASONABLE l\LL'\11\JUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 

Antimony 
Arsenic 
Vanadium 

CD! (mgfkgid); (Cw*IR *ET*EF*ED)f(B\\'*A T) 
ILCR ; CDI*CSFo 

Parameter 
CD! 

ILCR 
CSFo 

HQ 
RfDo 
Cw 
IR 
ET 
EF 
ED 
13\\' 

ATe 
ATn 

HQ ; CDI/RfDo 

Desctiption 
Chronic daily intake (mgkgfd) 
Incremental lifetime cancer risk 
Oral cancer slope factor (ll(mgikg'd)) 
Hazard quotient 
Oral reference dose (m!Ykgfd) 
Concentration of chemical in water (mg L) 
Ingestion Rate (IJhour) 
Exposw·e Time (hours'day) 
Exposure Frequency ( d'}T) 
Exposure Duration (}TS) 
Body weight (kg) 
:\ veraging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RIDo 
(mg,L) I (mg'kg'd) (mgkg'd) 

0.0165 NA 0.0004 
0.0397 1.5 0.0003 
0.134 NA 0.007 

CD! 
(mq,kgd) 

7.2E-07 
1.7E-06 
5.8E-06 

Total!LCR: 

NOTES: 
NA- Toxicity ciitetion not available. 

-- Not applicable. 

Table6-56.xls, SWing 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

--
2.6E-06 

--
2.6E-06 

Young 

Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
0.05 

1 
52 
6 

15 
25,550 
2,190 

Adult Youn Child 
Noncarcinogens Carcino<>ens Noncarcinogcns 

~& Conttib. CD! 0 o Conttib. CD! 0 & Conttib. CD! 0 & Conttib. 
Total!LCR (mgkgd) HQ H1 (mgtgd) ILCR Total U,CR (mg'kgd) HQ HI 

-- 1.7E-06 -l.2E-03 2!A0 o 6.7E-07 -- -- 7.8E-06 2.0E-02 2l.Ho 

i00.0°o -l.OE-06 !.3E-02 68. 7°o !.6E-06 2.4E-06 l 00.0°o l.9E-05 6.3E-02 68. 7°o 

-- l.-!E-05 !.9E-03 9.9°& 5.5E-06 -- -- 6.-!E-05 9.1E-03 9.9°o 

100.0°<> HI: 2.0E-02 100.0% TotallLCR: 2AE-06 100.0% HI: 9.2E-02 100.0% 

2!17/00 



/\DL'LT AND YOLJN\i Clill.D (AGES 1 TO 6 YEARS) RESIDENTS- FL'fL'RE SCEN,\RIO 
DERMAL CONTACT \\lTH SURFACE WATER- S\\1.11' 9, AREA ll 
RE.-\SONABLE l\L""'<Thfl'kl EXPOSURE 
POTENlL-\L CARCINOGENIC ,\ND NONCARCINOGENJC RlSKS 
NAVAL STATION ROOSE\CLT ROADS, PUERTO RlCO 

D.'Jl (mgkgd)~ (Cw*CF*Kp*SA*EF*ED*ET).(BW*AT) 

ILCR = CDI*CSFo Adj 
HQ = COL RfDo . .;dj 

CSF AdJ = CSF,AD 
RID Adj =RID* AD 

Parameter 
D.'Jl 
ILCR 
CSFo 
HQ 

RfDo 
SA 
EF 
ED 
ET 
13\V 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Antimony 
Arsenic 
Vanadium 

NOTES: 

Description 
Dennally absorbed dose (mgkgd) 
Incremental lifetime cancer risk 

Oral cancer slope factor (I i(mg'kg/d)) 
Hazard quotient 
Oral reference dose (mg kg'd) 
Skin surface area available for contact (cm2) 
Exposure trequency (di}T) 
Exposure duration (}Ts) 
Exposure time (hrsiday) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mgcL) 
Conversion factor (L/cm3) 
Dermal pem1eability coefficient ( cmihour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd 
(mgL) (cmhour) L'(mg;kg!d) 

0.0165 30E-03 NA 
0.0397 3 OE-03 LSSE+OO 
0.134 3.0E-03 NA 

RtDd 
(mgl<gid) 

4.00E-05 
2.85E-04 
1.40E-04 

NA- Toxicity cntenon not available. 
-- Not applicable 

Table6-56.x-1 .. <;.V.'Denn 

Adult 
cs 
cs 
cs 
cs 
cs 

5,800 
52 

30 
1 

70 
25,550 
10,950 

cs 
I OOE-03 

cs 
cs 

D.'Jl 
(m2.l<gd) 

2.5E-07 
6.0E-07 
2.0E-06 

Total [LCR: 

'{oung 
Child 
cs (Chemical Specifrc) 
cs 
cs 
cs 
cs 

2,006 
52 

15 
25,550 
2,!90 
cs 

LOOE-03 
cs 
cs 

Adult 
Carcinogens 

o-o Contrib. [),.;f) 

ILCR Total ILCR (mgkg,d) 

5.8E-07 
9.5E-07 100.0% I 4E-06 

4 7E-06 

9.5E-07 IOO.O~o Hl 

Youn Child 
Noncarcinogens Carcinogens 

~:0 Contrib. 0·o Contrib DAD 
IIQ Hl 

DAD 
(mg. kg/d) ILCR Total ILCR (mg;kg;d) 

I.SE-02 
4.9E-03 
3.4E-02 

5.3E-02 

27.3~:0 

9.2~-·o 

63.4% 

8.1E-08 
1.9E-07 
6.6E-07 

3.1E-07 

IOO.O~o Total!LCR: 3.1E-07 

9.4E-07 
100.0% 2.3E-06 

7.7E-06 

HI: 

Noncarcinogens 
0:o Contrib. 

HQ Hl 

2.4E-02 27.3~-0 

S.OE-03 9.2~:0 

S.SE-02 63.4% 

8.6E-02 100.0~·; 

217100 



ADULT AND YOUNCi CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTURE SCENARIO 
INCIDENTAL TNGT~STJON OF SEDIMENT- SWJ\IU 9, AREA B 
REASONABLE !I!A .. Xlld1}l\l EXPOSURE 
POTENTIAL C.-\RCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mg kg! d)~ (Cs*IR*CF*FI*EF*ED}'(B\\'*AT) 
TI"CR = CDI*CSFo 

Parameter 
CD! 

ILCR 
CSFo 
HQ 

RfDo 
Cs 
IR 
CF 
FI 
EF 
ED 
B\\' 
ATe 
ATn 

Parameter 

A.rsenic 
Clu·omium 
Vanadium 
Sulfide 

HQ = CDlRfDo 

Description 
Chronic daily intake (mg, kg d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I {mg!kg/d)) 
Hazard quotient 
Oral reference dose (mgikg1d) 
Concentration of chemical in soil (mg'kg) 
Ingestion Rate (mgid) 
Conversion factor (kgimg) 
Fraction of soil ingested from site 
Exposure Frequency (d:)T) 

Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo 
(mgtko) 1 (mg,'kgd) _(m~~d) 

1.3 1.5 0.0003 
28 NA 0.003 
180 NA 0.007 
250 NA NA 

CD! 
(m!l,kgd) 

5.7E-08 
L2E-06 
7.9E-06 
l.lE-05 

Tota!ILCR: 

NOTES: 
NA • Toxicity critc1ion not available. 
-- Not applicable. 

Table6-56.xls, SDlng 

,->,dult 
cs 
cs 
cs 
cs 
cs 
cs 
100 

LOOE-06 
0.5 
52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

8.5E-08 

--
--
--

8.5E-08 

Young 

Chili! 
cs (Chctnical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

LOOE-06 
0.5 
52 
6 

]5 
25,550 
2,190 

A dull Youn Child 
Noncarcinogcns Carcinogens Noncarcinog~ns 

~o Contrib. CD! 0 o Conttib. CD! % Conttib. CD! 0 o Conltib. 
Total ILCR (mgkg d) HQ HI (mokg'd) ILCR Total ILCR (m_wkgid) HQ HI 

100.0% 1.3E-07 -l..IE-0-l 11.0% l.IE-07 L6E-07 100.0% L2E-06 -l.IE-03 1LO~o 

-- 2.8E-06 9.5E-O-l 23.7% 2.3E-06 -- -- 2.7E-05 8.9E-03 23.7% 
-- L8E-05 2.6E-03 65Yo LSE-05 -- -- 1.7E-04 2.4E-02 65.3°o 

-- 2.5E-05 -- -- 2.0E-05 -- -- 2AE-04 -- --

100.0°<> HI: -l.OE-03 100.0°o Total ILCR: 1.6E-07 100.0% HI: 3.7E-02 100.0~<> 

2ii7.iQQ 



ADULT AND YOl'NG CHJLD (.>.GES 1 TO 6 YE.".RS) RESIDENTS- Fl!TL'RE SCENARIO 
DERMAL CONTACT \\lTH SEDIMENT- S\Vl\ll' 9, AREA 13 
REASONABLE 1\L~"\Ilvfl'M EXPOSURE 
POTENTL-\L CARCINOGENJC AND NONCARCINOGENIC RISKS 
NA \'.-\L STATION ROOSEVELT ROADS, PL'ERTO RICO 

DAD (mg/kgid)= (Cs*CF*AF*ABS*SA*EF*ED) (B\V*AT) 
ILCR = CDI*CSFd 

Parameter 
DAD 
ILCR 
CSFo 

HQ= CDLR!Dd 

Description 
Dennally absorbed dose (mgikg!d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (Ji(mg kg'd)) 
Hazard quotient 
Oral reference dose (mg;kg d) 
Concentration of chemical in soil (mg; kg) 
Conversion factor (kg;'rng) 

HQ 
RfDo 

Cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATe 
ATn 

Soil to skin adherence factor (mg'cm2-event) 
Absorption fraction 

Parameter 

Arsenic 
Chromium 
Vanadium 
Sulfide 

NOTES: 

Skin sUtface atea available for contact (cm2) 
ExposUte Frequency (d'yr) 
ExposUte Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd 
(mg;·kg) ABS Ji(rng•k~/d) 

L3 0.032 157894737 
28 0.01 NA 
180 0.01 NA 
250 NA NA 

RfDd 
(m\Z,kg;'d) 

2.85£-04 
3 OOE-05 
1.40£-04 

NA 

NA- Toxic1ty en tenon not available. 
-- Not applicable. 

Table6-56."' ~'1Denn 

DAD 
(rng;kg;d) 

2.1E-07 
1.4£-06 
9.1£-06 

#VALL'E! 

Total ILCR: 

.-\dult 
cs 
cs 
cs 
cs 
cs 
cs 

!OOE-06 

cs 
5,800 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

3.3E-07 

33£-07 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 

cs 
2,006 
5~ 

6 
15 

25,550 
2,190 

.-\dull Youn Child 
Noncarcinogens Carcinogens Noncarcinogcns 

~ ~ Contrib. D.-\D ~ ... 0 Contrib. DAD ~.·; Contrib DAD %Contrib. 
Total ILCR (mgt kg' d) HQ HI (mg;kg!d) ILCR Total ILCR (mg;kgid) HQ HI 

100.0% 4.9£-07 1 7E-03 0 7?0 6.8E-08 1.1E-07 100 0~·· 7.9E-07 2.8£-03 0.1~; 

3 3E-06 1.1 E-01 41 g~.; 4.6E-07 5.3E-06 l.SE-01 41.8% 
2.1£-05 L5E-01 57.6?-0 2.9E-06 3.4E-05 2.4E-01 57.6~-'o 

ti\'ALl'E' ti\'ALL'E! tiVALl'EI 

1000% HI: 2.6E-01 100.0% Total ILCR: l.lE-07 1000% HI: 4.3£-01 100.0% 

2/]7."00 



ADULT ON-SITE WORKERS - CURRENT SCENARIO 
INCIDENTAL INGESTION OF SURFACE WATER- SWMU 9, AREA B 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCll\!OGENIC AND NONCARCll\!OGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO IUCO 

CDI (mg/kg/d)= (Cw*IR*ET*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

Parameter 
CDI 

ILCR 
CSFo 
HQ 

RfDo 
Cw 
IR 
ET 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mglkg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in water (mg/L) 
Ingestion Rate (L/hour) 
Exposure Time (hours/day) 
Exposure Frequency (d!;T) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RfDo CDI 
Parameter (mg/L) 1/(mg/kg/d) (mg/kg/d) (mg/kg/d) 

Antimony 0.0165 
Arsenic 0.0397 
Vanadium 0.134 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-57.xls, S\\1ng 

NA 0.0004 7.2E-07 
1.5 0.0003 1.7E-06 
NA 0.007 5.8E-06 

Totai lLCR: 
' 

On-site 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
0.05 

l 
52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

--
2.6£-06 

--

2.6E-06 
' 

Adult 

% Contrib. CDI 
Total ILCR (mg/kg/d) 

-- 1.7E-06 
100.0% 4.0E-06 

-- IAE-05 

100.0% HI: 

Noncarcinogens 
%Contrib. 

HQ Hl 

4.2E-03 21.4% 
1.3E-02 68.7% 
I. 9E-03 9.9% 

2.0E-02 !00.0% 



ADULT ON-SITE WORKERS -CURRENT SCENARIO 
DERJ\L\L CONTACT WITH SVRFACE WATER- SWJ\fll 9, AREA B 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mg kg, d)= (Cw*CF*Kp*SA *EF*ED*ET) (BW* AT) 

Parameter 

DAD 
ILCR 
CSFo 
HQ 

RfDo 
SA 
EF 
ED 
ET 
BW 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Antimony 
Arsenic 
Vanadium 

NOTES: 

ILCR = CDI*CSFo Adj 
HQ = CDIRfDo Adj 

CSF Adj = CSf!AD 
RID Adj =Rill* AD 

Description 
Dermally absorbed dose (mgkg d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I (mg!kg d)) 
Hazard quotient 
Oral reference dose (mg kg d) 
Skin surface area available for contact (cm2) 
Exposure frequency (diyr) 
Exposure duration (yrs) 
Exposure time (hrs day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg!L) 
Conversion factor (L•cm3) 
Dermal permeability coefficient (em hour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd RfDd 
(mg'L) (cm!l10ur) 1 (mg kg d) (mgikg!d) 

0.0165 0.003 NA 0.00004 
0.0397 0.003 1.5789474 0.000285 
0.134 0.003 NA 0.00014 

NA- Toxicit;.· criterion not available. 
-- Not applicable. 

Table6-). , S\VDenn 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

4,050 
52 
30 
I 

70 
25,550 
10,950 

cs 
1.00E-03 

cs 
cs 

Adult 
Carcinogens Noncarcinogens 

DAD 0 o Contrib. DAD % Contrib. 
(mg!kg'd) ILCR Total ILCR (mg kg d) HQ HI 

1.7E-07 -- -- 4.1£-07 1.0£-02 27Yo 
4.2£-07 6.6£-07 100.0°o 9.8£-07 HE-03 9.2% 
1.4£-06 -- -- 3.3£-06 24£-02 634% 

Total ILCR: 6.6E-07 I 00.0°o HI: 3.7E-02 100.0% 

2.'17/00 



\ 

ADULT ON-SITE WORKERS -CURRENT SCENARIO 
INCIDENTAL INGESTION OF SEDil\IENT- S\Vl\fll9, AREA B 
REASONABLE IviAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 
CD! 
ILCR 
CSFo 
HQ 
RfDo 

CD! (mg'kg/d)= (Cs*IR *CF*FI*EF*ED)/(BW* AT) 
ILCR = CDI*CSFo 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mgikg1d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (L(mg1kg/d)) 
Hazard quotient 
Oral reference dose (mgfkg;d) 

Cs Concentration of chemical in sediment (mgikg) 
IR 
CF 
FI 
EF 
ED 
BW 
ATe 
ATn 

Parameter 

Arsenic 
Chromium 
Vanadium 
Sulfide 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of sediment ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body \veight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo 
(mgikg) 1/(mg·'kgid) (mg/kg;d) 

L3 1.5 0.0003 
28 NA 0.003 
180 NA 0.007 
250 NA NA 

TEC- 2,3,7,8-TCDD Toxic Equivalent Concentration 

Table6-57.xls, SDing 

CD! 
(mgikg1d) 

5.7E-08 
1.2E-06 
7.9E-06 
l.IE-05 

Total TI.CR: 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

I.OOE-06 
0.5 
52 
30 
70 

25.550 
10.950 

Carcinogens Noncarcinogens 
0 o Contrib. CD! ~;, Contrib. 

ILCR Total ILCR (mg/kg/d) HQ HI 

8.5E-08 1 oo.o•o 1.3E-07 4.4E-04 11.0% 

-- -- 2.8E-06 9.5E-04 23.7% 
-- -- 1.8E-05 2.6E-03 65.3% 

-- -- 2.5E-OS -- --

8 5E-08 !00.0°o HI: 4.0E-03 100.0~--o 

2 ]7.00 



ADULT ON-SITE WORKERS- CURRENT SCENARIO 
DERMAL CONTACT WITH SEDIMENT- SWMll9, AREA B 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 
DAD 
ILCR 
CSFo 
HQ 
RfDo 

DAD (mg kgid)= (Cs*CF*AF*ABS*A*EF*ED)(BW*AT) 
ILCR = CDI*CSFd 

HQ= CDIRfDd 

Description 
Dermally absorbed dose (mg kg! d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (I ( mg kg 'd)) 
Hazard quotient 
Oral reference dose (mg1kg1d) 

Cs Concentration of chemical in sediment (mg1kg) 
CF 
AF 
ABS 
A 
EF 
ED 
BW 
ATe 
ATn 

ljarameter 

Arsenic 
Chromium 
Vanadium 
Sulfide 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Conversion factor (kg mg) 
Soil to skin adherence factor (mg cm2-event) 
Absorption fraction 
Skin surface area available for contact ( cm2) 
Exposure Frequency ( d yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd RfDd 
(mg kg) ABS I (mg;kg!d) (mg1kg:d) 

1.3 0.032 1.5789474 0.000285 
28 0.01 NA 0.00003 
180 0.0! NA 0.00014 
250 NA NA NA 

TEC- 2,3,7,8-TCDD Toxic Equivalent Concentration 

Table6-). , SDDenn 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 
1 

cs 
4.050 

52 
30 
70 

25,550 
10,950 

Carcinogens Non carcinogens 
DAD 0 o Contrib. DAD % Contrib. 

(mg kg; d) ILCR Total ILCR (mgikg!d) HQ HI 

1.5E-07 2.3E-07 100.0°o HE-07 I .2E-03 0.7% 
9.9E-07 -- -- 2.3E-06 7.7E-02 41.8"o 
6.4E-06 -- -- 1.5E-05 1.1 E-0 1 57.6% 

t1VALUE! -- -- #VALUE! -- --

Total ILCR: 2.3E-07 100.0% HI: J.8E-01 100.0% 

2/17/00 



) 

ADULT CONSTRUCTION WORKERS- FUTURE SCENARIO 
INCIDENTAL INGESTION OF SUBSURFACE SOIL- SWMU 9, AREA B 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CDI (mg/kg/d)= (Cs*IR *CF*FI*EF*ED)/(BW* AT) 
ILCR = CDI*CSFo 

Parameter 
CDI 

ILCR 
CSFo 
HQ 

RfDo 
Cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo CDI 
Parameter (mglk:g) 1/(mg/kg/d) (mg/kg/d) (mg/kg/d) 

Arsenic 2 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

Table6-58.xls, SBing 

1.5 0.0003 9.7E-08 

TotallLCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

..J.80 
l.OOE-06 

l 
180 

70 
25,550 

365 

Carcinogens 

ILCR 

lAE-07 

l...J.E-07 

% Contrib. CDI 
Total ILCR (mglk:g/d) 

100.0% 6.8E-06 

100.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

2.3E-02 100.0% 

2.3E-02 100.0% 

2/!7/00 



ADULT CONSTRUCTION WORKERS- FUTURE SCENARIO 
DERMAL CONTACT WITH SUBSURFACE SOIL- SWMlJ 9, AREA B 
REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mg/kg/d)= (Cs*CF* AF* ABS*SA *EF*ED)/(BW* AT) 
ILCR = CDI*CSF d 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

RfDo 
Cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDl/RfDd 

Description 

Dermally absorbed dose (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd RfDd 
Parameter (mg/kg) ABS 1/(mg/kg/d) (mg/kg/d) 

Arsenic 2 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-F ''. SBDenn 

0.032 1.57894737 0.000285 

DAD 
(mg/kg/d) 

2.0E-08 

Total ILCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

I.OOE-06 
1 
cs 

3,160 
180 

70 
25,550 

365 

Carcinogens 

ILCR 

3.2E-08 

3.2E-08 

% Contrib. DAD 
Total ILCR (mg/kg/d) 

100.0% 1.4E-06 

100.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

5.0E-03 100.0% 

5.0E-03 100.0% 

2/17"00 



/ 

ADULT CONSTRUCTION WORKERS- FUTURE SCENARIO 
INHALATION OF FUGITIVE DUSTS EMANATING FROM EXCAVATED SUBSURFACE SOIL- SWMU 9, AREA B 
REASONABLE MAXllvf!JM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mg/kg/d)= (Ca*RR *ET*EF*ED)/(BW* AT) 

Parameter 

CDI 
ILCR 
CSFi 
HQ 

RfDi 
Ca 

Cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATe 
ATn 

Where: Ca = Cs * (1/PEF) 

ILCR = CDI*CSFi 
HQ = CDI/RfDi 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Inhalation reference dose (mg/kg/d) 
Concentration of chemical in air as fugitive 

dusts (mg/m3) 
Concentration of chemical in soil (mg/kg) 
Particulate emission factor (m3/kg) 
Respiration rate (m3/hr) 
Exposure time (Iu-s/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs Ca CSFi RfDi 
Parameter (mg/kg) (mg/m3) 1/(mg/kg/d) (mg/kg/d) 

Arsenic 2 

NOTES: 
NA- Toxicitv criterion not available. 
-- Not applicable. 

Table6-58.xls, SB!nh 

1.5152£-09 1.5.1 NA 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 

cs 
cs 

l.32E+09 
1.2.5 

8 
180 

70 
25,550 

36.5 

Carcinogens 
CDI % Contrib. CDI 

(mg/kg/d) ILCR Total ILCR (mg/kg/d) 

1..5£-12 2.3E-11 100.0% l.lE-10 

Total ILCR: 2.3E-ll 100.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

-- --

O.OE+OO 0.0% 

2/17/00 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INCIDENTAL INGESTION OF GROllNDWATER- S\\"1\IU 9, ARE.-\ B 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mg!kg;d)= (Cw*IR*EF*ED)i(BW*AT) 
ILCR = CDI*CSFo 

HQ= CD!RfDo 

Parameter Description 
CD! Chronic daily intake (mgikgid) 

ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (J.(mgikg'd)) 
HQ Hazard quotient 

RfDo Oral reference dose ( mg!kg; d) 
Cw Concentration of chemical in water ( mg 'L) 
IR Ingestion Rate (Lid) 
EF Exposure Frequency (d!yr) 
ED Exposure Duration (yrs) 
BW Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 

Cw CSFo RfDo CD! 
Parameter (mgL) l.(mg.kgd) (mgikg;d) (mg'kg.d) 

Benzene 
Bromodichloromethane 
Bromoform 
Chloroform 
Dibromochloromethane 
Methylene Chloride 
Bis(2-ethylhe;,:yl)phthalate 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

0.14 0.029 
0.46 0.062 
0.36 0.0079 
1.1 0.0061 
0.3 0.084 

0.011 0.0075 
0.007 0.014 

Jnorganics reported are total (soluble and insoluble). 

Table6-59 • G\VIng 

0.003 7.0E-07 
0.02 2.3E-06 

0.02 1.8E-06 
0.01 5.5E-06 

0.02 LSE-06 
0.06 5.5E-08 

0.02 3.5E-08 

Total ILCR: 

Construction 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
180 
I 

70 
25,550 

365 

Adult 
Carcinogens Noncarcinogens 

0. o Contrib. CD! 0 o Contrib. 
ILCR Total ILCR (mg kg d) HQ HI 

2.0E-08 6.0"o 4.9E-05 1.6E-02 21.9% 
l.4E-07 42.2"& 1.6E-04 8.1E-03 10.8% 
l.4E-08 4.2°o 1.3E-04 6.3E-03 8.4°o 
3.4E-08 9.9°o 3.9E-04 3.9E-02 51.6"·;, 

l.3E-07 37.3"o 1.1 E-04 5.3E-03 7.0°o 
4.2E-10 0.1% 3.9E-06 6.5E-05 0.1% 
4.9E-10 0.1 °o 2.5E-06 1.2E-04 o.2o.o 

3.4E-07 100.0% HI: 7.5E-02 100.0% 

2/17/00 



:\DULT CONSTRL'CTION WORKERS- FUTURE SCEN:\RIO 

INCIDENTAL DERI\IAL CONTACT WITH GROUNDWATER- SWI\Jl.l9, AREA 13 
REASONABLE hL~'Cih!L1 hl EXPOSL1RE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAYAL STATION ROOSEVELT ROADS, Pl1ERTO RICO 

DAD (mg kg d)= (Cw*CF*Kp*SA *EF*ED*ET).i(BW* AT) 

ILCR = CDI*CSFo Adj 
HQ = CDI.RfDo Adj 

CSF Adj = CSF :\D 
RiD Adj = RiD* AD 

Parameter Description 
DAD Detmally absorbed dose (mgkg!d) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (ll(mgkg d)) 
HQ Hazard quotient 

RfDo Oral reference dose (mg/kgd) 
SA Skin surface area available for contact ( cm2) 
EF Exposure frequency ( d!yT) 
ED Exposure duration (yrs) 
ET Exposure time (hrs!day) 
BW Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 
Cw Concentration of chemical in water (mgL) 
CF Conversion factor (L'cm3) 
Kp Detmal permeability coefficient ( cm,.hour) 
AD Adjustment for Absorbed Dose 

Cw Kp CSFd 
Parameter (mgL) (em/hour) 1/(mgJkgd) 

Benzene 0.14 0.021 0.029 
Bromodichloromethane 0.46 0.0058 0.062 
Bromoform 0.36 0.0026 0.0079 
Chloroform l.l 0.0089 0.0061 
Dibromochloromethane 0.3 0.0039 0.084 
Methylene Chloride 0.011 0.0045 0.0075 
Bis(2-ethylhexyl)phthalate 0.007 0.033 0.0254545 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

In organics reported are total (soluble and insoluble). 

Table6-58.xls, GWDerm 

RiDd 
(mgkg1d) 

0.003 
0.02 
0.02 
0.01 
0.02 
0.06 

0.011 

Construction 
Worker 

cs 
cs 
cs 
cs 
cs 

3,IOO 
180 

1 
1 

70 
25,550 

365 
cs 

l.OOE-03 
cs 
cs 

D:\D 
(mgkg'd) 

9.2E-07 
8.3E-07 
2.9E-07 
3.1E-06 
3.7E-07 
I.SE-08 
7.2E-08 

Total ILCR: 

(Chemical Specific) 

Carcinogens Noncarcinogens 
% Contrib. DAD % Contrib. 

ILCR Total ILCR (mgkg'd) HQ HI 

2.7E-08 20.200 6.4E-05 Z.IE-02 44.20.<> 
5.2E-08 39.2°o 5.8E-05 2.9E-03 6.0% 
2.3E-09 I.8°o 2.0E-05 l.OE-03 2.1% 
1.9E-08 14.1 °o 2.1E-04 2.1E-02 44.1°o 
3.1E-08 23.3°o 2.6E-05 1.3E-03 2.6% 
1.2E-l0 O.I 0 o l.lE-06 l.8E-05 0.0% 
1.8E-09 1.4° 0 S.OE-06 4.6E-04 0.9°1o 

1.3E-07 100.0% HI: 4.8E-02 100.0% 

2117!00 



AREA C 

-------------------------



ADULT .-\ND YOUNG CHILD (AGES I TO 6 YEARS) RESillENTS- FUTL~<E SCENARIO 
INCIDENTAL INGESTION OF GROUNDWATER IN BENEFICIAL USE SCENARIO- SWML19, ARL\ C 
REASONABLE ldAX!l\fL'l\1 EXPOSL'RE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
N.-\\'.-\1.. STATION ROOSE\'ELT ROADS, PUERTO RICO 

CD! (mg'kg!d)~ (Cw•IR•EF*ED)'(B\\'*AT) 
ILCR ~ CDI*CSFo 
HQ~ CDLRIDo 

Description 
Young 

.:!ill!!! Child Parameter 
CD! 

ILCR 
CSFo 
HQ 

RfDo 

Chronic daily intake (mg;'kg'd) 
Lncrementallifetime cancer risk 

cs cs (Chemical Specific) 

Parameter 

Cw 
IR 
EF 
ED 
B\\' 
ATe 
ATn 

1,2-Dichloropropane 
Bis(2-ethylhe:-;yl)phthalate 

NOTES: 

Oral cancer slope factor (li(mg'kg'd)) 
Hazard quotient 
Oral reference dose (mg'kgid) 
Concentration of chemical in water (mg L) 
Lngestion Rate (L d) 
Exposure Frequency (d)T) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, non carcinogens (d) 

Cw CSFo RiDo CD! 
(mgL) 1 •(mg·kg'd) (mg;kwd) (mw'ko'd) 

0.002 0.068 NA 8.7E-08 
0.038 0.0!4 0.02 1.7E-06 

Total ILCR: 

NA- Toxicity ctitetion not available. 
-- Not applicable. 

Table6-59.x!s, GW!ng 

cs cs 
cs cs 
cs cs 
cs cs 
cs cs 
0.05 0.05 
52 52 
30 6 
70 15 

25,550 25,550 
10,950 2,190 

Adult 
Carcinogens Noncarcinogens 

~-b Conttib. CD! 
ILCR Total ILCR (m&}£;d) HQ 

5.9E-09 2Q_.lO.j) 2.0E-07 --
2.3E-08 79.6°o 3.9E-06 I.9E-O-l 

2.9E-08 100.0°o HI: 1.9E-04 

Young Child 
Carcinogens Noncarcinogens 

0 o Conttib. CDI %Contrib. CD! 0 o Conttib. 
HI Cm&k&d) ILCR Total n_cR _(mgkgd) HQ In 
-- S.IE-08 5.5E-09 20.4~0 9.5E-07 -- --

I00.0°o I.SE-06 2.2E-08 79.6% UE-05 9.0E-04 I00.0°o 

100.0°o Total ILCR: 2.7E-08 100.0% HI: 9.0E-04 100.0% 

2!17'00 



ADULT AND YOL'NG CHILD (.-\GES I TO 6 YEARS) RESIDENTS - Fl!Tl~\E SCENARIO 
DERMAL CONTACT \\lTH GROUNDWATER IN BENEFICIAL L'SE SCENARIO- SWI\Il' 9, AREA C 
REASONABLE l\L-\Xllvfl'lvl EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

D.-\D (mg. kg d)~ (Cw*CF*Kp*SA*EF*ED*ET)i(B\V*AT) 

ll.CR = CD!*CSFo Adj 
HQ ~ CD1R!Do AdJ 

CSF Adj ~ CSF AD 
RID Adj = RfD*AD 

Parameter Descriptron 
DAD Dermally absorbed dose (mg!kg;d) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor (L{mg.•kg/d)) 

HQ Hazard quotient 
RfDo Oral reference dose (mgtkg!d) 
SA Skin surface area available for contact (cm2) 
EF Exposure frequency (d.]T) 
ED Exposure duration (JTs) 
ET Exposure time (hrs/day) 
B\V Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 
Cw Concentration of chemical in water (mg;L) 
CF Conversion factor (L'cm3) 
Kp Dermal permeability coefficient (cm:hour) 
AD Adjustment for Absorbed Dose 

Cw Kp CSFd 
Parameter (mgL) (cnvhour) 1/(mg•kg'd) 

1,2-Dichloropropane 0.002 0.01 0.085 
Bis(2-ethylhexyl)phthalate 0.038 0.033 0.02545455 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-59 '\'Denn 

R!Dd 
(mgko'cl) 

NA 
0.011 

Young 
Adult ChiW 
cs cs 
cs cs 
cs cs 
cs cs 
cs cs 

5,800 2,006 
52 52 
30 6 
I 

70 15 
25,550 25,550 
10,950 2,190 

cs cs 
IOOE-03 LOOE-03 

cs cs 
cs cs 

Carcinq~ns 

DAD 
(m~kg!d) !LCR 

LOE-07 8.6E-09 
6.3E-06 l.6E-07 

Total ILCR: UE-07 

(Chemical Specific) 

Adult Youn Child 
Noncarcinogens Carcinogens Noncarcinogcns 

~/0 Contrib Dr\D ~- ·o Contri b. DAD ~--o Contrib. DAD % Contrib 
TotaiiLCR (mgkg d) HQ Ill (mg,kg,'d) Jl"CR Total ILCR (mg;kg!d) JIQ Hl 

5.\ 0:o 2 -lE-07 -- -- 3.3E-08 2.8E-09 5.1% 3.8E-07 -- --
94.9% I 5E-05 UE-03 100.0% 2 OE-06 5.2E-08 94.9% 2AE-05 2.2E-03 100.0% 

1000% Hl: 1.3E-03 100.0% Total ILCR 5.5E-08 100.0~··o Hl: 2.2E-03 100 O~··o 

2rl7f00 



ADULT AND YOUNG CHILD (AGES I TO 6 YEARS) RESIDENTS- FUTL~<.E SCENARIO 
INCIDENTAL INGESTION OF SURFACE WATER- SWMU 9, ARI<:A C 
REASONABLE l\L~\11\IUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Vanadium 

CD! (mg-Kgd)= (Cw*IR*ET*EF*ED)i(BW*AT) 
ILCR = CDI*CSFo 

Parametrr 
CD! 

ILCR 
CSFo 
HQ 

RfDo 
Cw 
IR 
ET 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDLRfDo 

Description 
Chronic daily intake (mgiKg1d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (!i(mgikg-'d)) 
Hazard quotient 
Oral reference dose (mgikgid) 
Concentration of chemical in water (mg L) 
Ingestion Rate (L1wur) 
Exposure Time (hours/da}') 
Exposure Frequency (d1yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RfDo 
(mg,L) 1/(mg.t'kgd) (mg:'kg/d) 

0.0608 1.5 0.0003 
0.341 NA 0.07 

0.0033 NA 0.0005 
0.155 NA 0.003 
0.389 NA 0.04 
0.13 NA NA 
!.07 NA 0.007 

CD! 
(makg,d) 

2.7E-06 
!.5E-05 
1..\E-07 
6.8£-06 
!.7E-05 
5.7E-06 
4.7E-05 

Total ILCR: 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

Table6-59.xls, SWing 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

0.05 
I 

52 
30 
70 

25.550 
10,950 

Carcinoo-ens 

ILCR 

-l.OE-06 

--
--
--
--
--
--

ME-06 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.0! 

52 
6 

15 
25,550 
2.190 

Adult Youn Child 
Noncarcinogens Carcinogens Noncarcinogens 

0 o Conttib. CD! %Conttib. CD! 0 o Conttib. CD! 0 o Contrib. 
Total ILCR (mg;ko d) IIQ HI (mg;'kgid) ILCR Total ILCR (mg,kg'd) HQ 1-U 

100.0% 6.2E-06 2.1E-02 47.3"<> 4.9E-07 HE-07 !00.0% 5.8E-06 !.9E-02 47.3% 
-- 3.5E-05 5.0E-04 1.!% 2.8E-06 -- -- 3.2£-05 4.6E-04 1.! •o 
-- 3.4E-07 6.7E-04 1.5% 2.7E-08 -- -- 3.1£-07 6.3E-04 l.5°o 
-- !.6E-05 5.3E-03 12.1 •o 1.3E-06 -- -- I.SE-05 4.9£-03 12.1% 
-- -I.OE-05 9.9E-04 2.3°o 3.2E-06 -- -- 3.7E-05 9.2E-04 2.3°o 
-- 1.3£-05 -- -- l.IE-06 -- -- 1.2E-05 -- --
-- l.IE-0-1 !.6E-02 35. 7~;, 8.7E-06 -- -- I.OE-04 I.SE-02 35.7% 

100.0% ill: HE-02 100.0% TotallLCR: 7.4£-07 100.0% 1-U: -I.IE-02 100.0% 

21I7i00 



ADl'LT AND YOl1NG CHILD (AGES I TO 6 YEARS) RESIDENTS- Fl'T1 1RE SCEN,\RJO 
DERMAL CONTACT WITH SVRFACE WATER- S\\1\flT 9, AREA C 
REASONABLE klAXJJ\fUid EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL ST..\TION ROOSE\ eLI ROADS, Pl'ERTO RICO 

DAD (mg/kg·d)~ (Cw*CF*Kp*SA*EF*ED*ET).'(BW*AT) 

[LCR ~ CDI*CSF o Adj 
HQ ~ CDI.RfDo Adj 

CSF Adj ~ CSFf..\D 
RID Adj ~ RfD*.'.D 

Parameter 
DAD 
rLCR 
CSFo 
HQ 

RtDo 
SA 
EF 
ED 
ET 
B\V 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Arsenic 
Barium 
Cadmiun1 
Chromium 
Copper 
Lead 
Vanadium 

NOTES: 

Description 
Dermally absorbed dose (mgkg'd) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg!d)) 
Hazard quotient 
Oral reference dose (mg'kg'd) 
Skin surface area available for contact (cm2) 
Exposure frequency ( d/yr) 
Exposure duration (jTS) 
Exposure time (hrs/ day) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 
Concentration of chemical in water (mg·L) 
Conversion factor (L 'cm3) 
Dermal permeability coefficient (cmhour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd 
(mgiL) (cmthour) 1/(mgkg'd) 

0.0608 3.0E-03 1.58E+OO 
0.341 3.0£-03 NA 
0.0033 3.0£-03 NA 
0.155 3.0E-03 NA 
0.389 3.0£-03 NA 
0.13 3.0£-03 NA 
107 3.0E-03 NA 

RfDd 
(mgkgd) 

2.85E-04 
700E-02 
2.50£-05 
3.00£-05 
2.40E-02 

NA 
1.40£-0-1 

NA- Toxicity criterion not available. 
-- Not applicable. 

Adult 
cs 
cs 
cs 
cs 
cs 

5,800 
52 
30 

70 
25,550 
10,950 

cs 
JOOE-03 

cs 
cs 

D.'.D 
(mgkg'd) 

92E-07 
5.2£-06 
S.OE-08 
2.4£-06 
5.9£-06 
2.0E-06 
1.6E-05 

Total !LCR: 

Young 
Child 
cs (Chemical Specifrc) 
cs 
cs 
cs 
cs 

2,006 
52 
6 
I 
15 

25,550 
2,190 
cs 

IOOE-03 
cs 
cs 

Adult Youn Child 
Carcinogens Noncarcinogens Carcinogens Noncarcmogens 

%Contrib. Will % Contrib. DAD ~.-o Contrib DAD ~:Q Contrib. 
rLCR Total fLCR (mg kg d) HQ Hl (mg;kg'd) n"cR Total ILCR (mgkg'd) HQ HJ 

l.SE-06 100.0~' 2.2E-06 76E-03 !No 3.0E-07 4.7E-07 1 oo o~., 3.5E-06 UE-02 1.6% 
1.2E-05 1.7£-04 0.0% UE-06 1.9E-05 2.8E-04 0.0% 
1.2£-07 4.7£-03 1.0% 1.6E-08 !.9E-07 7.5E-03 1.0% 
5 SE-06 1.8£-01 39.2% 76£-07 8.9E-06 3 OE-01 39.2~'0 

I 4E-05 5.7£-04 0.1% 1.9£-06 2.2E-05 9.3£-04 0.1% 
4.6£-06 6.4£-07 7.4£-06 
3.8£-05 2.7£-01 58 0% 5.2E-06 6.1£-05 4.4E-01 58 0% 

ISE-06 100 o~., Hl 4.7E-01 100.0% Total ILCR: 4 7£-07 JOO.O~··o ill: 7.5E-OJ 100 o~·; 

2!17100 



ADULT AND YOUNG CIDLD (.-\GES I TO 6 YEARS) RESIDENTS· FUTURE SCENARIO 
INCIDENTAL INGESTION OF SEDIMENT. S\\'l\fU 9, ARt:A C 
REASONABLE l\1.-\..XTh!LlJ\1 EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NA\'AL STATION ROOSEVELT ROADS, PUERTO RICO 

CD! (mgkgd)= (Cs*IR*CF*FI*EF*ED)(B\\'*AT) 
ILCR = CDI*CSFo 

Parameter 
CD! 

ILCR 
CSFo 
HQ 

RfDo 
Cs 
IR 
CF 
FI 
EF 
ED 
B\Y 
ATe 
ATn 

Parameter 

Arsenic 
Clu·omium 
Sulfide 
Vanadium 

HQ= CD1RfDo 

Descdption 
Chronic daily intake (mg•kg 'd) 
lncrementallifetime cancer dsk 
Oral cancer slope factor (l'(mg kg' d)) 
Hazard quotient 
Oral reference dose (mg~kg'd) 
Concentration of chemical in soil (mg•kg) 
Ingestion Rate (mg'd) 
Conversion factor (kg!mg) 
Fraction of soil ingested from site 
Exposure Frequency (d'yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo 
(mgikg) li(mgikg;d) (mgkg'd) 

4.6 1.5 0.0003 
30 NA 0.003 
290 NA NA 
180 NA 0.007 

CD! 
(mgkg'd) 

2.0E-07 
1.3E-06 
1.3E-05 
7.9E-06 

TotaliLCR: 

NOTES: 
NA- Toxicity cdtedon not available. 

-· Not applicable. 

Table6-59.xls, SDlng 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 
100 

I.OOE-06 
0.5 
52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

3.0E-07 

--
--
--

3.0E-07 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
200 

J.OOE-06 
0.5 
52 
6 

15 
25,550 
2,190 

Adult Youn• Child 
Noncarcinogens Carcinogens Noncarcinogens 

~o Contdb. CD! •o Contdb. CD! OOContdb. CD! 0 o Contlib. 
Total!LCR (mgkgd) HQ HJ (mgkgd) ILCR Total ILCR (m_gkg'dJ HQ H1 

100.0% ·UE-07 1.6E-03 30.0°o 3.7E-07 5.6E-07 100.0°<> -IAE-06 l.SE-02 30.0% 
-- 3.1E-06 J.OE-03 19.6~<> ZAE-06 .. -- 2.8E-05 9.5E-03 19.6% 

-- 3.0E-05 -- -· 2AE-05 -- ·- 2.8E-O-l -- --
-- 1.8E-05 2.6E-03 50A0 o 1.5E-05 -- -- 1.7E-04 ZAE-02 50.4% 

100.0°o HI: 5.2E-03 100.0°& Total ILCR: 5.6E-07 100.0°& HI: -UE-02 100.0% 

2117/00 



ADULT AND YOl'NG CHILD (AGES I TO 6 YEARS) RESIDENTS- Fl'll'll£ SCEN.".RJO 
DERMAL CONTACT \\1TH SED!l\lENT- SWJI,fl' 9, AREA C 
REASONABLE l\t"..c'\:lldUM EXPOSURE 
POTENTL".L CARCINOGENJC AND NONCARCINOGENJC RISKS 
NAVAL STATION ROOSEVELT ROADS, Pl'ERTO RICO 

Dl'ill (rng kg d)~ (Cs*CF*AF*ABS*SA*EF*ED).(BW*AT) 
JLCR ~ CDJ*CSFd 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

R!Do 
Cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATe 
ATn 

HQ~ CDVR!Dd 

Description 
Dem1ally absorbed dose (rng;kg•d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (Jf(mgkg'd)) 
Hazard quotient 
Oral reference dose (mgkg'd) 
Concentration of chemical in soil (mg kg) 
Conversion factor (kg'mg) 
Soil to skin adherence factor (mg!cm2-event) 
Absorption fraction 
Skin surface area available for contact (cm2) 
Exposure Frequency (d;yT) 
Exposure Duration ()Ts) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd R!Dd 
Parameter (mgkg) • .\BS 1i(mg~kgid) (mg;kg;d) 

Arsenic 4.6 
Chromiwn 30 
Sulfide 290 
Vanadium 180 

NOTES: 
NA- ToXICity cntenon not available. 
-- Not applicable. 

Table6-59 · - -'JDenn 

0.032 157894737 2.85E-04 
0.01 NA 3.00E-05 
NA NA NA 
0.01 NA IAOE-04 

DAD 
(mg>kgd) 

7.4E-07 
LSE-06 

#VALL'S! 
9.1E-06 

Total ILCR: 

Adult 
cs 
cs 
cs 
cs 
cs 
cs 

LOOE-06 
I 

cs 
5,800 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

1.2E-06 

1.2E-06 

Young 
Child 
cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

!OOE-06 
I 

cs 
2,006 

52 
6 
15 

25,550 
2,190 

Adult Youn Child 
Noncarcinogens Carcinogens Noncarcinogens 

~ ... 0 Contrib. DAD ~.:Q Contrib. DAD ~..-o Contrib. DAD ~..-o Contrib. 

Total ILCR (mgkg.'d) HQ Ill (mo,hid) ILCR Total ILCR (mo,ko,d) HQ Hl 

100 o~; UE-06 61E-03 2 2?·0 2.4E-07 3.8E-07 100.0% 2.8E-06 9.8E-03 2.2?:0 
3.5E-06 UE-01 42 8°:o 4.9E-07 5.7E-06 1.9E-OI 42.8~.:0 

ti\'ALL'E! tiVALl'EI tiVALl'EI 
2 IE-05 I.SE-01 55.0% 2.9E-06 3.4E-05 2.4E-Ol 55.0~:"0 

100.0% HI: 2.8E-OI I 00 O~·o Total ILCR: 3.8E-07 100.0% Ill: 4.5E-Ol too o?.; 

2Jl7i00 



ADULT ON-SITE WORKERS- CURRENT SCENARIO 
INCIDENTAL INGESTION OF SVRFACE WATER- SWMV 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

cor (mgtkg d)= (Cw*IR*ET*EF*ED) (BW*AT) 
ILCR = Cor*CSFo 

HQ= CDIRfDo 

Parameter Description 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Vanadium 

cor 
ILCR 
CSFo 
HQ 

RfDo 
Cw 
IR 
ET 
EF 
ED 
BW 
ATe 
ATn 

Chronic daily intake (mg!kgid) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg. kg d) 
Concentration of chemical in water (mg L) 
Ingestion Rate (Uhour) 
Exposure Time (hours1day) 
Exposure Frequency (d!yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RfDo 
(mgL) L(mgtkg•d) (mg'kg'd) 

0.0608 1.5 0.0003 
0.341 NA 0.07 

0.0033 NA 0.0005 
0.155 NA 0.003 
0.389 NA 0.04 
0.13 NA NA 
1.07 NA 0.007 

cor 
(mg!kgld) 

2.7E-06 
l.5E-05 
1.4E-07 
6.8E-06 
1.7E-05 
5.7E-06 
4.7£-05 

On-site 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 

52 
30 
70 

25,550 
10,950 

Carcinogens 

ILCR 

4.0E-06 
--
--
--
--
--
--

Adult 

•·;, Contrib. cor 
Total ILCR (mgikgd) 

100.0% 6.2£-06 
-- 3.5E-05 
-- 3.4E-07 

-- 1.6£-05 
-- 4.0£-05 
-- 1.3£-05 

-- 1.1 E-04 

I I -I Total ILCR: 4.0£-06 l 00.0% HI: 

NOTES: 
NA- Toxicity criterion not available. 
- Not applicable. 

Table6-60.xls, S\\1ng 

Non carcinogens 
% Contrib. 

HQ HI 

2.1E-02 47.3°o 
S.OE-04 1.1% 
6.7E-04 1.5% 
5.3E-03 12.1% 
9.9E-04 2.3•;, 

-- --
1.6£-02 35.7% 

I I 
4.4£-02 100.00.o 



ADl.JLT ON-SITE \\'OR.KERS- CURRENT SCENARIO 
INCIDENTAL DERMAL CONTACT SURFACE WATER- SWl\IU 9, AREA C 
REASONABLE I\L.I.XThflJ1\! EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mgkg·d)= (Cw*CF*Kp*SA*EF*ED*ET}'(BW*AT) 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

Rilla 
SA 
EF 
ED 
ET 
B\\' 
ATe 
ATn 
Cw 
CF 
Kp 
AD 

Parameter 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Vanadium 

NOTES: 

ILCR ~ CDI*CSFo Adj 
HQ ~ cmRIDo Adj 

CSF Adj ~ CSF,AD 
RID Adj ~RID* AD 

Description 
Dermally absorbed dose (mgikg'd) 
Incremental lifetime cancer risk 
Oral cancer slope factor (l!(mg:kg d)) 
Hazard quotient 
Oral reference dose (mg:kgid) 
Skin surface area a>·ailable for contact (cm2) 
Exposure frequency ( di)T) 
Exposure duration (}TS) 
Exposure time (hrs'day) 
Body weight (kg) 
AYeraging time, carcinogens (d) 
AYeraging time, noncarcinogens (d) 
Concentration of chemical in water (mg;L) 
ConYersion factor (Licm3) 
Dermal pe1meability coefficient (ctllihour) 
Adjustment for Absorbed Dose 

Cw Kp CSFd RIDd 
(mg'L) (cm110ur) l!(mg1kgid) (mg.'kg!d) 

0.0608 0.003 1.5789474 0.000285 
0.341 0.003 NA 0.07 

0.0033 0.003 NA 0.000025 
0.155 0.003 NA 0.00003 
0.389 0.003 NA 0.024 
0.13 0.003 NA NA 
1.07 0.003 NA 0.00014 

NA- Toxicity criterion not aYailable. 
-- Not applicable. 

Table6-60.. , 1\'Denn 

On-site 
Worker 

cs 
cs 
cs 
cs 
cs 

4,050 
52 
30 

70 
25,550 
10,950 

cs 
LOOE-03 

cs 
cs 

DAD 
(mg'kgd) 

6AE-07 
3.6£-06 
3.5E-08 
L6E-06 
4.1E-06 
L4E-06 
l.IE-05 

Total ILCR: 

(Chemical Specific) 

Adult 
Carcinogens Noncarcinogens 

%Contrib. DAD %Contrib. 
ILCR Total ILCR (mgkgd) HQ HI 

LOE-06 100.0~;, LSE-06 5.3E-03 L6% 
-- -- 8.4E-06 1.2E-04 0.0% 
-- -- 8.2E-08 3.3£-03 LO% 

-- -- 3.8E-06 1.3E-01 39.2°·o 

-- -- 9.6E-06 4.0£-04 0.1 °o 
-- -- 3.2E-06 -- --
-- -- 2.6E-05 1.9E-01 58.0% 

l.OE-06 1 oo.oo;, HI: 3.3E-O 1 100.0°'0 

11Pi00 



ADULT ON-SITE WORKERS -CURRENT SCENARIO 
INCIDENTAL INGESTION OF SEDII\IENTS- SWI\fll 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 

POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 
CD! 

ILCR 
CSFo 
HQ 
RfDo 

CD! (mg.rkg/d)= (Cs*IR *CF*FI*EF*ED)·(BW* AT) 
ILCR = CDI*CSFo 

HQ = CDI 1RfDo 

Description 
Chronic daily intake (mg. kg· d) 
Incremental lifetime cancer risk 
Oral cancer slope factor ( li(mg/kg·'d)) 
Hazard quotient 
Oral reference dose (mg'kg'd) 

Cs Concentration of chemical in sediment (mgikg) 
IR 
CF 
FI 
EF 
ED 
BW 
ATe 
ATn 

Parameter 

Arsenic 
Chromium 
Sulfide 
Vanadium 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-60.xls, SDlng 

Ingestion Rate (mg•d) 
Conversion factor (kg'mg) 
Fraction of sediment ingested from site 
Exposure Frequency (d':>T) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo CD! 
(mglkg) 1/(mg.•kgrd) (mg.rkg1d) (mg;kg/d) 

4.6 1.5 0.0003 2.0E-07 
30 NA 0.003 1.3E-06 

290 NA NA 1.3E-05 
180 NA 0.007 7.9E-06 

Total !LCR: 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
100 

l.OOE-06 
0.5 
52 
30 
70 

25,550 
10,950 

Carcinogens Noncarcinogens 
~o Contrib. CD! ~·o Contrib. 

ILCR Total ILCR (mg;kg/d) HQ HI 

3.0E-07 100.0°o 4.7E-07 1.6E-03 30.0~o 

-- -- 3.1E-06 I.OE-03 19.60.o 

-- -- 3.0E-05 -- --
-- -- l.&E-05 2.6E-03 50.40.o 

3.0£-07 !00.0% HI: .:;- '1C f\'2 
-'·"-J...,..,-VJ 

lf'lll (\j)/ 
1 vv.v /0 

/i17/fl(l 



ADULT ON-SITE WORKERS- CURRENT SCENARIO 
DERMAL CONTACT SEDIMENT- SWl\ItT 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

Parameter 
DAD 
ILCR 
CSFo 
HQ 
RfDo 

DAD (mg kg d)= (Cs*CF*AF*ABS*A*EF*ED)(BW*AT) 
ILCR = CDl*CSFd 

HQ = CDJ!RfDd 

Description 
Dermally absorbed dose (mg kg d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (U(mgikg'd)) 
Hazard quotient 
Oral reference dose (mgikgd) 

Cs Concentration of chemical in sediment (mg. kg) 
CF 
AF 
ABS 
A 
EF 
ED 
BW 
ATe 
ATn 

IJJ'arametcr 

Arsenic 
Chromium 
Sulfide 
Vanadium 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-oc ..... , SDDenn 

Conversion factor (kg, mg) 
Soil to skin adherence factor (mg cm2-event) 
Absorption fraction 
Skin surface area available for contact ( cm2) 
Exposure Frequency ( diyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd RIDd 
(mg!kg) ABS l(mg•kg;d) (mg kg d) 

4.6 0.032 1.5789474 0.000285 
30 0.01 NA 0.00003 

290 NA NA NA 
180 0.01 NA 0.00014 

On-site 
Worker 

cs (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 
I 

cs 
4,050 

52 
30 
70 

25,550 
10,950 

Carcinogens Noncarcinogcns 
DAD 0 o Contrib. DAD 0 o Contrib. 

(mg kg d) ILCR Total ILCR (mg!kg!d) HQ HI 

5.2E-07 8.2E-07 1 00.0°o 1.2E-06 4.3£-03 2.2°o 
1.1 E-06 -- -- 2.5E-06 8.2E-02 42.8% 

;;VALUE! -- -- #VALUE! -- --
6.4£-06 -- -- !.SE-05 l.!E-01 55.0% 

Total ILCR: 8.2£-07 100.0% HI: !.9E-01 100.0% 

2·'17/00 



ADULT CONSTRUCTION WORKERS -FUTURE SCENARIO 
INCIDENTAL INGESTION OF SUBSURFACE SOIL- SWMU 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CDI (mg!kg/d)= (Cs*IR*CF*FI*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

Parameter 
CDI 

ILCR 
CSFo 
HQ 

RfDo 
Cs 
IR 
CF 
FI 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDIIRIDo 

Description 
Chronic daily intake (mg!kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in soil (mg/kg) 
Ingestion Rate (mg/d) 
Conversion factor (kg/mg) 
Fraction of soil ingested from site 
Exposure Frequency ( d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFo RfDo CDI 
Parameter (mg/kg) 1/(mg/kg/d) (mg!kg/d) (mg/kg/d) 

Chromium 28.3 

NOTES: 
NA - Toxicity criterion not available. 
-- Not applicable. 

Tab I e6-61. xis, S Bing 

NA 0.003 IA-E-06 

Total ILCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 
480 

l.OOE-06 
I 

180 
I 

70 
25,550 

365 

Carcinogens 

ILCR 

--

O.OE+OO 

% Contrib. CDI 
Total ILCR (mglkg/d) 

-- 9.6E-05 

0.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

3.2E-02 100.0% 

3.2E-02 100.0% 

2/17/00 



ADULT CONSTRUCTION WORKERS- FUTURE SCENARIO 
DERMAL CONTACT SUBSURFACE SOIL- SWMU 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAY AL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mglkg/d)= (Cs*CF* AF* ABS*SA *EF*ED)/(BW* AT) 
ILCR = CDI*CSFd 

Parameter 
DAD 
ILCR 
CSFo 
HQ 

RfDo 
Cs 
CF 
AF 

ABS 
SA 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDI/RfDd 

Description 
Dermally absorbed dose (mglkg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mglkg/d)) 
Hazard quotient 
Oral reference dose (mglkg/d) 
Concentration of chemical in soil (mglkg) 
Conversion factor (kg/mg) 
Soil to skin adherence factor (mg/cm2-event) 
Absorption fraction 
Skin surface area available for contact ( cm2) 
Exposure Frequency (d/yr) 
Exposure Duration ()Ts) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs CSFd RfDd 
Parameter (mglkg) ABS 1/(mg/kg/d) (mglkg/d) 

Chromium 28.3 

NOTES: 
NA- Toxicity criterion not a\'ailable. 
-- Not applicable. 

Table6-f'' '•, SBDerm 

0.01 NA 0.00003 

DAD 
(mglkg/d) 

9.0E-08 

Total ILCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

l.OOE-06 

cs 
3,160 
180 

70 
25,550 

365 

Carcinogens 

ILCR 

--

O.OE+OO 

% Contrib. DAD 
Total ILCR (mg/kg/d) 

-- 6.3E-06 

0.0% Total HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

2.1E-01 100.0% 

2.1E-O 1 100.0% 

2'17.'00 



ADULT CONSTRUCTION WORKERS- FUTURE SCENARIO 
INHALATION OF FUGA TIVE DUST SUBSURFACE SOIL- SWMU 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CDI (mgfkg/d)= (Ca*RR*ET*EF*ED)/(BW*AT) 

Parameter 
CDI 

ILCR 
CSFi 
HQ 

RfDi 
Ca 

Cs 
PEF 
RR 
ET 
EF 
ED 
BW 
ATe 
ATn 

Where: Ca = Cs * (1/PEF) 

ILCR = CDI*CSFi 
HQ = CDIIRfDi 

Description 
Chronic daily intake (mgfkg/d) 
Incremental lifetime cancer risk 
Inhalation cancer slope factor (ll(mgfkg/d)) 
Hazard quotient 
Inhalation reference dose (mgfkg/d) 
Concentration of chemical in air as fugitive 

dusts (mg/m3) 
Concentration of chemical in soil (mgfkg) 
Particulate emission factor (m3/kg) 
Respiration rate (m3/hr) 
Exposure time (lrrs/d) 
Exposure Frequency (dlyr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cs Ca CSFi RfDi 
Parameter (mgfkg) (mg/m3) 1/(mgfkg/d) (mgfkg/d) 

Chromium 28.3 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

Table6-61.xls, SB!nh 

2.1439E-08 41 0.00003 

Construction 
Worker 

cs 
cs 
cs 
cs 
cs 

cs 
cs 

1.32E+09 
1.25 

8 
180 
I 

70 
25,550 

365 

CDI 
(mgfkg/d) 

2.2E-ll 

Total ILCR: 

(Chemical Specific) 

Carcinogens 
% Contrib. CDI 

ILCR Total ILCR (mgfkg/d) 

8.8E-10 100.0% 1.5E-09 

8.8E-10 100.0% Total Hl: 

Noncarcinogens 

HQ 

5.0E-05 

5.0E-05 

% Contrib. 
Hl 

100.0% 

100.0% 

\ 
j 

2117100 



ADULT CONSTRUCTION WORKERS -FUTURE SCENARIO 
INCIDENTAL INGESTION OF GROUNDWATER- SWMU 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

CDI (mg/kg/d)= (Cw*IR*EF*ED)/(BW*AT) 
ILCR = CDI*CSFo 

Parameter 
CDI 

ILCR 
CSFo 
HQ 

RfDo 
Cw 
IR 
EF 
ED 
BW 
ATe 
ATn 

HQ = CDI/RfDo 

Description 
Chronic daily intake (mg/kg/d) 
Incremental lifetime cancer risk 
Oral cancer slope factor (1/(mg/kg/d)) 
Hazard quotient 
Oral reference dose (mg/kg/d) 
Concentration of chemical in water (mg!L) 
Ingestion Rate (L/d) 
Exposure Frequency (d/yr) 
Exposure Duration (yrs) 
Body weight (kg) 
Averaging time, carcinogens (d) 
Averaging time, noncarcinogens (d) 

Cw CSFo RtDo CDI 
Parameter (mg/L) 1/(mg/kg/d) (mg/kg/d) (mg/kg/d) 

1 ,2-Dichloropropane 
Bis(2-ethylhexyl)phthalate 

NOTES: 
NA- Toxicity criterion not available. 
-- Not applicable. 

0.002 
0.038 

Inorganics reported are total (soluble and insoluble). 

Table6·' ·1s, G\V!ng 

0.068 NA l.OE-08 
0.014 0.02 1.9E-07 

Total ILCR: 

Construction 
Worker 

CS (Chemical Specific) 
cs 
cs 
cs 
cs 
cs 

0.05 
180 

1 
70 

25,550 
365 

Carcinogens 

ILCR 

6.8E-IO 
2.7E-09 

3.4E-09 

Adult 

% Contrib. CDI 
Total ILCR (m_g_/kg/d) 

20.4% 7.0E-07 
79.6% 1.3E-05 

100.0% HI: 

Noncarcinogens 
% Contrib. 

HQ HI 

-- --
6.7E-04 100.0% 

6.7E-04 100.0% 

2/17/00 



ADULT CONSTRUCTION WORKERS - FUTURE SCENARIO 
INCIDENTAL DERJ\IAL CONTACT WITH GROllNDWATER- S\Yl\ll' 9, AREA C 
REASONABLE MAXIMUM EXPOSURE 
POTENTIAL CARCINOGENIC AND NONCARCINOGENIC RISKS 
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO 

DAD (mg1kgid)= (Cw*CF*Kp*SA *EF*ED*ET) (BW* AT) 

ILCR = CDI*CSFo Adj 
HQ = cm:RIDo Adj 

CSF Adj = CSFrAD 
RID Adj = RID* AD 

Parameter Description 
DAD Dermally absorbed dose (mgikg/d) 
ILCR Incremental lifetime cancer risk 
CSFo Oral cancer slope factor ( l:'(mg;'kg/d)) 
HQ Hazard quotient 

RIDo Oral reference dose (mgikgid) 
SA Skin surface area available for contact (cm2) 
EF Exposure frequency (d/yr) 
ED Exposure duration (yrs) 
ET Exposure time (hrsiday) 
BW Body weight (kg) 
ATe Averaging time, carcinogens (d) 
ATn Averaging time, noncarcinogens (d) 
Cw Concentration of chemical in water (mg/L) 
CF Conversion factor (L!cm3) 
Kp Dermal permeability coefficient (cm'hour) 
AD Adjustment for Absorbed Dose 

C\Y Kp CSFd 
Parameter (mg•L) (cm!JJOur) 1/(mgikgid) 

I ,2-Dichloropropane 0.002 0.01 0.085 
Bis(2-ethylhexyl)phthalate 0.038 0.033 0.02545455 

NOTES: 
NA- Toxicity criterion not available. 

-- Not applicable. 
Inorganics reported are total (soluble and insoluble). 

Table6-6! .xls, G\\Denn 

RIDd 
(mg!kg!d) 

NA 
0.011 

Construction 
Worker 

cs 
cs 
cs 
cs 
cs 

3,100 
180 

70 
25,550 

365 
cs 

l.OOE-03 
cs 
cs 

DAD 
(mgikgrd) 

6.2E-09 
3.9E-07 

Tota!ILCR: 

(Chemical Specific) 

Carcinogens N oncarcinogens 
% Contrib. DAD ~o Contrib. 

ILCR Total ILCR (t~gikg!d) HQ HI 

5.3E-l0 5. I ~o 4.4E-07 -- --
l.OE-08 94.9°o 2.7E-05 2.5E-03 !00.0°o 

l.OE-08 100.0°o HI: 2.5E-03 lOO.O~o 

2117/00 
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•. 

-

AUG-02-1999 23:12 USEPA REG03 HSCD 215 814 3015 P.02/02 

ORALABS VALUES FOR ORAL-TO-DERMAL EXTRAPOLATION PER RAGS APPENDIX A 
LAST UDATED: 04/08199 

CHEMICAL 

vocs 
Acetone 
Benzene 
2...f3utanone 
Chloroform 
1,2-Dichloroethene 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Vinyl chloride 
Xylenes 

BNAs 
Bis(2-ethylhexyl)phthalate 
4-Methylphenol 
Pentachlorophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benz{a]anthracene 
Benzoib ]fluoranthene 
Benzo[a]pyrene 
Chrysene 
Dibenz{a, h]anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno[1,2.3-c,d]pyrene 
2-Methylnaphthalene 
Naphthalene 
">yrene 

P~::~tlclde~f!"Bs/Dio!iO!Z 
Chlordane 
PCBs 
PCBs 
Dieldrin 
DOD, DDT 

looroanif.:il 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

Chromium 
Cobalt 
Copper 
Cyanide 
Mercury 
Nickel 
Selenium 
Silver 
Thallium · 
Titanium 
Vanadium 
Zinc 

ORAL ASS 

0.83 
1 CSF 
0.95 

1 
1 

0.92 
1 
1 
1 

0.9 

0.55 
0.65 
0.9 
0.7 
0.7 
0.6 
NIA 
N/A 
NIA 
NIA 
NIA 
0.7 
0.7 
0.7 
N/A 
0.8 
0.8 
0.8 

0.8 
0.89 RfD 

For CSF. see IRIS 
0.5 

0.8-1 

0.27 
0.1 

0.9!3 
1 

0.01 
.05 water RID 

0.025 food RID 
0.01 
0.3 
0.6 
NIA 
1 

0.01-0.1 
0.9 
N/A 

1 
0.03 oral/food 

0.02 
0.25 

SOURCE 

NCEA 10-9-92 
IRIS 
NCEA 10-9-92 
NCEA 2-91 
NCEA 11-1-93 
NCEA 11·1-93 
NCEA 11.;1·93 
NCEA 10-9-92 
NCEA 11·1·93 
NCEA 10-9-92 

ATSDR, 1991 
NCEA5-S-94 
ATSOR,1994 
ATSDR,1993 
ATSDR,1993 
ATSOR,1993 
NCEA2-9-93 
NCEA 2·11-92 
NCEA 7-24-91 
NCEA 2-11·92 
NCEA 12-29-92 
ATSDR, 1993 
ATSDR,1993 
ATSDR,1993 
NCEA 2-11·92 
See naphthalene 
ATSDR,1993 
ATSDR, 1993 

ATSDR.1994 
NCEA 7-31-92 

ATSDR, 1992 
ATSDR, 1993 

ATSDR, 1992 
ATSDR,1992 
NCEA 1 0-9-92 
NCEA 8-5-93 
NCEA 5-12-94 
IRIS 
IRIS 
ATSDR, 1993 
ATSDR, 1992 
NCEA 6-24-92 
NCEAS-3-91 
IRIS; ATSDR, 1997 
NCEAS-5-92 
ATSDR, 1994 
NCEA 6-10-91 
ATSDR, 1992 
Casarett & Doull, 1986 
ATSOR, 1992 
NCEA 1 0-S-92 

..;EA "' National Center for Environmental Assessment Issue Paper 
IRIS"' Integrated Risk Information System 
ATSDR =Agency for Toxic Substances and Disease Registry 

Of'D 1 CSf-; wheAJ d.o•rlc. 
a..dJ u !:> t " -' 
f..t~ IC.. 

CR. 

mu.l hpi ~ ~ avCLiLoble -# 

div1de. h.'1 tl\latl.A-ht~-#:. 
/ 

TOTAL P.02 
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) 

Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cr*ffir) + (C,w *IR.w) + (Cse<~*JR..d)][H]/BW 
Cr= (Csw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 
C,w 
Cr 

BAFr 
BCFr 
FMC 
c,ed 
IRr 
rn.,. 
IR.ed 
H 

BW 

Chemical 

~~~:~~cmc~; 
rBaiiUtil 
IBervllium 
I Cadmium 

nm111T 

I Cobalt 
I Copper 
I Lead 
I Mercury 
[NICkef 
~ 

Ifill 
I Vanadium 
I Zinc 
IV~ 
I Acetone 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mg/kg/day) 
Chemical concentration in water (mg/L) 
Chemical concentration in fish (mg/kg) 
Bioaccumulation factor· trophic level 3 fish (L/kg) 
Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 
Fish ingestion rate (kg/day) 
Water ingestion rate (L/day) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg/L) (L~) (unitless) 

0.0383 17 1.0 
0.0505 95 1.0 

ND 19 1.0 
0.0007 2,213 1.0 

ND 3 1.0 
0.00096 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0223 NA NA 
0.0027 85 1.0 
0.0885 153 1.0 
0.0063 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.1075 
0.02107 
0.01075 

1.0 
0.125 

Fish 
Bioaccumulation 

Factor 
(L/kg) 

17 
95 
19 

2,213 
3 

40 
290 
45 

27,900 
106 

2,600 
85 
153 
966 

0.26 

(Chemical Specific) 

Fish 
Concentration 

(ml!fk2) 

6.51E-01 
4.80E+OO 

NA 
1.55E+OO 

NA 
1 R4 .()? 

NA 
NA 
NA 
NA 

5.80E+01 
2.30E-01 
1.35E+Ol 
6.09E+OO 

NA 

Maximum 
Sediment Dietary Hazard Hazard 

Concentration Intake NOAEL Quotient LOAEL Quotient 
(ml!fk2) (m!!ikl!:/da v) lm!!/kl!/day) (unitless) 1m~'~td .. n (Unitless) 

1.8 7.21E-01 2.46 2.93E-01 7.38 9.77E-02 
14 5.34E+OO 20.8 2.57E-01 41.7 1.28E-Ol 

0.29 2.49E-02 NE NA NE NA 
ND T.33E+oO 1.45 r-:-'9E-Ol , 20 6.66E-02 
21 t.8TF:+o6 1 5 3.61E-01 
6.9 6.27E-01 NE "NA NE NA 
63 5.42E+OO 47 1.15E-01 61.7 8.78E-02 
12 Tm:E+oo TIT 9.13E~01 11.3 9.13E-02 

0.078 6.71E-03 0.0064 ill} .. ,,: 0.064 1.05E-01 
6.6 5.68E-01 77.4 7.33E-03 107 5.30E-03 

__ ND 4.99E+OT TI 11.8 -4.3 5.68E-OT 6.8 8.35E-02 16.9 3.36E-02 
180 2.7if:+oi Tl.4 114 2.38E-01 
64 1.07E+01 14.5 7.41E-01 131 8.20E-02 

0.13 1.12E-02 NE NA NE NA 

Hazard Index for inorganics: iH§i:!,i~~lt it 
Hazard Index for volatiles: NA 



Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area B 

DI = [(Cr*IRt-) + (Csw *IR,.) + (C,ed*IR,.ed)][H]/BW 

Cr= (Csw *BAFr) where BAFr= (BCFr*FCM) 

HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

C,w 
Cr 

BAFr 

BCFr 
FMC 

Csed 

IRr 
IR.w 
IR.ed 
H 

BW 

Chemical 

• :n"~~;a,~i,~s; 
Arsenic 
_Barium 
RPT\! linm 

Cadmium 
I Chromium 
I Cobalt 
I Copper 
!Cyanide 

I Lead 
I Mercury 
I Nickel 
Tin 
vanaoiUn 

I Zinc 

~~~:~~:·; 
"D' 

Carbon disulfide 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mglkg/day) 

Chemical concentration in water (mg/L) 

Chemical concentration in fish (mg/kg) 

Bioaccumulation factor- trophic level 3 fish (Likg) 

Water-fish bioconcentration factor (Likg) 

Food chain multiplier- trophic level 3 fish (unitless) 

Chemical concentration in sediment (mglkg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area ( unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg/L) (Likg) (unitless) 

0.0165 I 1.0 
0.0397 17 1.0 
0.0611 95 1.0 

0.00073 19 1.0 
0.0015 2,213 1.0 
0.0085 3 1.0 
0.0044 40 1.0 
0.0556 290 1.0 
0.0061 0 1.0 
0.0054 45 1.0 

ND NA NA 
0.0101 106 1.0 
0.0092 85 1.0 
0.134 153 1.0 

0.0274 966 1.0 

ND 0.26 1.0 
ND 0.66 1.0 
ND 15 1.05 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.1075 

0.02107 

0.01075 

1.0 
0.125 

Fish 
Bioaccumulation 

Factor 
(L/k2) 

I 
17 
95 
19 

2,213 
3 

40 
290 

0 
45 

27,900 
106 
85 
153 
966 

0.26 
0.66 
15.75 

(Chemical Specific) 

Estimated Maximum 
Fish Sediment Dietary 

Concentration Concentration Intake 
(m2/k2) (m2/kg) 

1.65E-02 No Data 1.70E-02 
6.75E-OI 1.3 6.99E-OI 
5.80E+OO 20 6.72E+OO 
1.39E-02 0.16 2.58E-02 
1 UF+()( 0.14 2.87E+OO 
2.55E-02 28 2.43E+OO 
1.76E-01 12 1.18E+OO 
1.61E+01 120 2.42E+01 
()()()F+()() ND 1.03E-03 
243E-01 47 4.25E+OO 

NA 0.1 8.60E-03 
1.07E+OO 9.8 1.77E+OO 
7.82E-01 4.7 1.08E+OO 
2.05E+OI 180 3.31E+OI 
2.65E+OI 63 2.82E+01 

NA 0.2 1.72E-02 

NA 0.039 3.35E-03 
NA 0.0089 7.65E-04 

Hazard Index for inorganics: 
Hazard Index for volatiles: 

Hazard 
NOAEL Quotient 

tmld~/day) (uoitless) 

NE NA 
2.46 2.84E-OI 
20.8 3.23E-Ol 
NE -145 . 

I 
NE NA 
47 5.15E-OI 
NE NA 
113 

0.0064 
77.4 2.28E-02 
6.8 1.59E-OI 
11.4 
14.5 

NE NA 

NE NA 
NE NA 

:*illfrE~.-
NA 

LOAEL 

NE 
7.38 
41.7 
NE 

20 
5 

NE 
61.7 
NE 

11.3 
0.064 

107 
16.9 
114 
131 

NE 
NA 
NE 

Hazard 
Quotient 
(Unitless) 

NA 
9.47E-02 
1.61E-OI 

NA 
1.43E-Ol 
4.86E-01 

NA 
3.92E-01 

NA 
3.76E-Ol 
1.34E-OI 
1.65E-02 
6.38E-02 
2.91E-01 
2.15E-OI 

NA 
NA 
NA 

'z~;tE~-~,,; 
NA 



Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cr*IRr) + (C,w *IR.w) + (C,.d*IR,ed)][H]/BW 

Cr = (Csw *BAFr) where BAFr = (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csw 
Cr 

BAFr 

BCFr 
FMC 

c,ed 
IRr 
IR.w 

IR,ed 
H 

BW 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mglkglday) 
Chemical concentration in water (mg!L) 

Chemical concentration in fish (mglkg) 

Bioaccumulation factor- trophic level 3 fish (L!kg) 

Water-fish bioconcentration factor (L!kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mglkg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish 
Water Bioconcentration 

Concentration Factor 
Chain 

Multiplier 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.1075 

0.02107 

0.01075 
1.0 

0.125 

Bioaccumulation 
Factor 

(Chemical Specific) 

Estimated 
Fish Sediment Dietary 

Intake Concentration Concentration 

Hazard Index for inorganics: 
Hazard Index for volatiles: 

NOAEL 
Hazard 

Quotient 

-~~1~#1~11~~: 
NA 

LOAEL 
Hazard 

Quotient 



Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cf*!Rr) + (Csw *IR,,) + (C,ed*lR.ed)][H]/BW 

Cf= (Csw*BAFf) where BAFf= (BCFf*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csw 

cf 
BAFf 

BCFf 
FMC 

c,ed 
IRr 
~ 
IR.ed 
H 

BW 

Chemical 

In organics: 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

ND = Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mg!kg/day) 
Chemical concentration in water (mg/L) 

Chemical concentration in fish (mglkg) 

Bioaccumulation factor - trophic level 3 fish (Likg) 

Water-fish bioconcentration factor (L!kg) 

Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mglkg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (L/day) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mWL) (L~) (unitless) 

0.0351 17 1.0 
0.0559 95 1.0 

ND 19 1.0 
0.0091 3 1.0 
0.0032 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0027 85 1.0 
0.0484 !53 1.0 
0.0119 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.1075 

0.02107 

0.01075 
1.0 

0.125 

Fish 
Bioaccumulation 

Factor 
(L~) 

17 
95 
19 
3 

40 
290 
45 

27,900 
106 
85 
!53 
966 

0.26 

(Chemical Specific) 

Estimated 
Fish 

Concentration 
(m~~) 

5.97E-Ol 
5.31E+OO 

NA 
2.73E-02 
1.28E-Ol 

NA 
NA 
NA 
NA 

2.30E-Ol 
7.41E+OO 
1.15E+OI 

NA 

Maximum 
Sediment Dietary 

Concentration Intake NOAEL 
(m~~) (mglkg/dar) (mg~/day) 

1.3 6.31E-Ol 2.46 
8.1 5.27E+OO 20.8 

0.047 4.04E-03 NE 
16 1.40E+OO 1 
4.7 5.15E-Ol NE 
58 4.99E+OO 47 
4.6 3.96E-01 1.13 

0.041 3.53E-03 0.0064 
4.8 4.13E-Ol 77.4 
4.2 5.59E-01 6.8 
110 1.58E+OJ 11.4 
ND 9.89E+OO 14.5 

0.14 1.20E-02 NE 

Hazard Index for in organics: 
Hazard Index for volatiles: 

Hazard 
Quotient 
(unitless) 

2.56E-Ol 
2.54E-Ol 

NA 
!¥Gf;lAOE+OO. 

NA 
1.06E-Ol 
3.50E-01 
5.51E-01 
5.33E-03 
8.22E-02 

~l1'3~:E~O~ 
6.82E-01 

NA 

NA 

LOAEL 
(mglkg/day) 

7.38 
41.7 
NE 
5 

NE 
61.7 
11.3 

0.064 
107 
16.9 
114 
131 

NE 

Hazard 
Quotient 

(_Unitless) 

8.55E-02 
1.26E-Ol 

NA 
2.80E-01 

NA 
8.08E-02 
3.50E-02 
5.51E-02 
3.86E-03 
3.31E-02 
1.39E-Ol 
7.55E-02 

NA 

9.14E-01 
NA 



) 

Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cr*!Rr) + (Csw *IR.w) + (C,ed*!R..d)][H]/BW 
Cr= (Csw*BAFr) where BAFr= (BCFr*FCM) 
HQ = DIINOAEL or LOAEL 

Parameter 

DI 

csw 
Cr 

BAFr 
BCFr 
FMC 

csed 
IRr 
IR.w 

IR.ed 
H 

BW 

Chemical 

Inorganics: 
Arsenic 
Barium 
BeryJiium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

ND = Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mg/kg/day) 
Chemical concentration in water (mg!L) 
Chemical concentration in fish (mg/kg) 
Bioaccumulation factor- trophic level 3 fish (L/kg) 
Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 
Fish ingestion rate (kg/day) 
Water ingestion rate (L/day) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(m21L) (Unitless) (unitless) 

0.0383 17 1.0 
0.0505 95 1.0 

ND 19 1.0 
0.0007 2,213 1.0 

ND 3 1.0 
0.00096 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0223 NA NA 
0.0027 85 1.0 
0.0885 153 1.0 
0.0063 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.45183 
0.11122 

0.045183 
1.0 

2.204 

Fish 
Bioaccumulation 

Factor 
(Like) 

17 
95 
19 

2,213 
3 
40 
290 
45 

27,900 
106 

2,600 
85 
153 
966 

0.26 

(Chemical Specific) 

Estimated Maximum 
Fish Sediment Dietary Hazard Hazard 

Concentration Concentration Intake NOAEL Quotient LOAEL Quotient 
(mgfke) (mgfke) (mg/ke/day) (m2/ke/day) (unitless) (mg/ke/day) (Unitless) 

6.51E-OI 1.8 1.72E-01 2.46 7.00E-02 7.38 2.33E-02 
4.80E+OO 14 1.27E+OO 20.8 6.12E-02 41.7 3.05E-02 

NA 0.29 5.95E-03 NE NA NE NA 
1.55E+OO ND 3.18E-01 1.45 2.19E-Ol 20 1.59E-02 

NA 21 4.31E-Ol 1 4.31E-01 5 8.61E-02 
3.84E-02 6.9 1.49E-Ol NE NA NE NA 

NA 63 1.29E+OO 47 2.75E-02 61.7 2.09E-02 
NA 12 2.46E-01 1.13 2.18E-Ol 11.3 2.18E-02 
NA 0.078 1.60E-03 0.0064 2.50E-Ol 0.064 2.50E-02 
NA 6.6 1.35E-Ol 77.4 1.75E-03 107 1.26E-03 

5.80E+01 ND 1.19E+Ol 1.8 ~~"6'i60E\!:,Il:ll:~ 11.8 :. if;nlE'fflOmi~ 
2.30E-Ol 4.3 1.35E-01 6.8 1.99E-02 16.9 8.01E-03 
1.35E+01 180 6.47E+OO ! ! .4 5.68E-Ol 114 5.68E-02 
6.09E+OO 64 2.56E+OO 14.5 1.77E-Ol 131 1.95E-02 

NA 0.13 2.67E-03 NE NA NE NA 

Hazard Index for in organics: 
Hazard Index for volatiles: NA NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU9,Area B 

DI = [(Cr*IRr) + (C,w *IR.w) + (C,ed*IR.ed)][H]/BW 

Cr== (Csw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DIINOAEL or LOAEL 

Parameter 

DI 

Csw 

Cr 
BAFr 

BCFr 
FMC 

c,.d 
IRr 

IR.w 

IR.ed 
H 

BW 

Chemical 

Inorganics: 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Mercury 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 
2-Butanone 
Carbon disulfide 

ND =Not Detected 
NA =Not Applicable 
NE =Not EstHblished 

Dietary intake (mglkg/day) 
Chemical concentration in water (mg!L) 

Chemical concentration in fish ( mglkg) 

Bioaccumulation factor- trophic level 3 fish (L/kg) 

Water-fish bioconcentration factor (L/kg) 

Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 

Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg!L) (Unitless) (unitless) 

0.0165 1 1.0 
0.0397 17 1.0 
0.0611 95 1.0 
0.00073 19 1.0 
0.0015 2,213 1.0 
0.0085 3 1.0 
0.0044 40 1.0 
0.0556 290 1.0 
0.0061 0 1.0 
0.0054 45 1.0 

ND NA NA 
0.0101 106 1.0 
0.0092 85 1.0 
0.134 153 1.0 

0.0274 966 1.0 

ND 0.26 1.0 
ND 0.66 1.0 
ND 15 1.05 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.45183 

0.11122 

0.045183 
1.0 

2.204 

Fish 
Bioaccumulation 

Factor 
(L/kg) 

I 
17 
95 
19 

2,213 
3 

40 
290 

0 
45 

27,900 
106 
85 
153 
966 

0.26 
0.66 
15.75 

(Chemical Specific) 

Estimated Maximum 
Fish Sediment Dietary 

Concentration Concentration Intake 
(mg/kg) (mg/kg) (mg/kg!day) 

1.65E-02 No Data 4.22E-03 
6.75E-01 1.3 1.67E-01 
5.80E+OO 20 1.60E+OO 
1.39E-02 0.16 6.16E-03 
3.32E+OO 0.14 6.83E-01 
2.55E-02 28 5.80E-01 
1.76E-OI 12 2.82E-01 
1.61E+OI 120 5.77E+OO 
O.OOE+OO ND 3.08E-04 
2.43E-01 47 1.01E+OO 

NA 0.1 2.05E-03 
1.07E+OO 9.8 4.21E-Ol 
7.82E-01 4.7 2.57E-01 
2.05E+01 180 7.90E+OO 
2.65E+01 63 6.72E+OO 

NA 0.2 4.10E-03 
NA 0.039 8.00E-04 
NA 0.0089 1.82E-04 

Hazard Index for inorganics: 
Hazard Index for volatiles: 

Hazard 
NOAEL Quotient 

(mg/kg/day) (unitless) 

NE NA 
2.46 6.79E-02 
20.8 7.71E-02 
NE NA 
1.45 4.71E-01 

I 5.80E-01 
NE NA 
47 1.23E-Ol 
NE NA 
1.13 8.97E-OI 

0.0064 3.20E-OI 
77.4 5.44E-03 
6.8 3.78E-02 
11.4 6.93E-OI 
14.5 4.63E-01 

NE NA 
NE NA 
NE NA 

LOAEL 
(mg/kg!day) 

NE 
7.38 
41.7 
NE 
20 
5 

NE 
61.7 
NE 
11.3 

0.064 
107 
16.9 
114 
131 

NE 
NA 
NE 

Hazard 
Quotient 
(Unitless) 

NA 
2.26E-02 
3.84E-02 

NA 
3.42E-02 
1.16E-01 

NA 
9.35E-02 

NA 
8.97E-02 
3.20E-02 
3.93E-03 
1.52E-02 
6.93E-02 
5.13E-02 

NA 
NA 
NA 

5.66E-01 
NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cr*IRr) + (C,w *IR,.) + (Cse<~*IR.ed)][H]/BW 
Cr= (Cow *BAFr) where BAFr= (BCFr*FCM) 
HQ = D!/NOAEL or LOAEL 

Parameter 

DI 
Csw 
Cr 

BAFr 
BCFr 
FMC 
c .. d 

IRr 
IR,. 

IR.ed 
H 

BW 

Chemical 
In organics: 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 
2-Butanone 
Carbon disulfide 
Methylene chloride 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mglkg/day) 
Chemical concentration in water (mg!L) 
Chemical concentration in fish (mglkg) 
Bioaccumulation factor- trophic level 3 fish (Likg) 
Water-fish bioconcentration factor (Likg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mglkg) 
Fish ingestion rate (kg/day) 
Water ingestion rate (Liday) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(m!VL) (Unitless) (unitless) 

0.0608 17 1.0 
0.341 95 1.0 
0.0024 19 1.0 
0.0033 2,213 1.0 
0.155 3 1.0 
0.145 40 1.0 
0.389 290 1.0 
0.130 45 1.0 

0.00059 NA NA 
0.0634 106 1.0 

ND NA NA 
0.013 85 1.0 
1.07 153 1.0 

0.425 966 1.0 

NO 0.26 !.0 
ND 0.66 1.0 
ND 15 1.05 

0.0029 3.9 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.45183 
0.11122 
0.045183 

1.0 
2.204 

Fish 
Bioaccumulation 

Factor 
('L/k2) 

17 
95 
19 

2,213 
3 
40 

290 
45 

27,900 
106 

2,600 
85 
153 
966 

0.26 
0.66 
15.75 
3.9 

(Chemical Specific) 

Estimated Maximum 
Fish Sediment Dietary Hazard Hazard 

Concentration Concentration Intake NOAEL Quotient LOAEL Quotient 
(me/kf/:) (mg/kg) (mg/kg/day) (mg!kg/day) (unitless) (mg/kg/day) (Unitless) 

1.03E+OO 4.6 3.09E-Ol 2.46 !.26E-OI 7.38 4.19E-02 
3.24E+OI 80 8.30E+OO 20.8 3.99E-01 41.7 1.99E-01 
4.56E-02 0.097 l.ISE-02 NE NA NE NA 
7.30E+OO ND 1.50E+OO 1.45 ' J;f03ElfoQlh.ft? 20 7.49E-02 
4.65E-Ol 30 7.18E-OI I 7.18E-OI 5 1.44E-01 
5.80E+OO 22 1.65E+OO NE NA NE NA 
1.13E+02 49 2.42E+OI 47 5.14E-01 61.7 3.91E-01 
5.85E+OO 22 1.66E+OO 1.13 ~i;•;·:t~]@w 11.3 1.47E-Ol 
1.65E+OI 0.049 3.38E+OO 0.0064 · •c¥5";27-E~0? 0.064 "'·"•'5:27EfO't::c?tc 
6.72E+OO 7 1.52E+OO 77.4 1.97E-02 107 1.42E-02 

NA 0.68 1.39E-02 1.8 7.74E-03 11.8 1.18E-03 
l.IIE+OO 6 3.50E-OI 6.8 

~ 
16.9 2.07E-02 

1.64E+02 180 3.73E+OI 11.4 114 3.27E-Ol 
4.11E+02 52 8.53E+OI 14.5 131 6.51E-01 

Ni\ 0.290 5.95E-03 l'.J"E ~" l~E NA J'f'. 

NA 0.068 1.39E-03 NE NA NE NA 
NA 0.016 3.28E-04 NE NA NE NA 

1.13E-02 ND 2.46E-03 NE NA NE NA 

Hazard Index for inorganics: ::Sfl5J8J£i!tfftlf'. 
Hazard Index for volatiles: NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cr*ffit-) + (Csw *IR.,.) + (C,ed*IR.ed)][H]/BW 
Cr= (Csw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 
C,w 
Cr 

BAFr 
BCFr 
FMC 

c,ed 
ffit
IR.w 
IR.ed 
H 

BW 

Chemical 

Inorganics: 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mg/kg/day) 
Chemical concentration in water (mg/L) 
Chemical concentration in fish (mg/kg) 
Bioaccumulation factor- trophic level 3 fish (L/kg) 
Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg!kg) 
Fish ingestion rate (kg/day) 
Water ingestion rate (Liday) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Water-Fish Food 
Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg/L) (Unitless) (unitless) 

0.0351 17 1.0 
0.0559 95 1.0 

ND 19 1.0 
0.0091 3 1.0 
0.0032 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0027 85 1.0 
0.0484 153 1.0 
0.0119 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.45183 
0.11122 

0.045183 
1.0 

2.204 

Fish 
Bioaccumulation 

Factor 
(L/lq:") 

17 
95 
19 
3 
40 

290 
45 

27,900 
106 
85 
153 
966 

0.26 

(Chemical Specific) 

Estimated 
Fish 

Concentration 
(mgfk2) 

5.97E-01 
5.31E+OO 

NA 
2.73E-02 
1.28E-01 

NA 
NA 
NA 
NA 

2.30E-Ol 
7.41E+OO 
1.15E+01 

NA 

Maximum 
Sediment Dietary 

Concentration Intake NOAEL 
(mgfk2) (mgfk2/day) (mg/kg/day) 

1.3 1.51E-OI 2.46 
8.1 1.26E+OO 20.8 

0.047 9.64E-04 NE 
16 3.34E-01 1 
4.7 1.23E-01 NE 
58 1.19E+OO 47 
4.6 9.43E-02 1.13 

0.041 8.41E-04 0.0064 
4.8 9.84E-02 77.4 
4.2 1.33E-01 6.8 
110 3.78E+OO 11.4 
ND 2.36E+OO 14.5 

0.14 2.87E-03 NE 

Hazard Index for in organics: 
Hazard Index for volatiles: 

Hazard 
Quotient LOAEL 
(unitless) (mglkg/day) 

6.13E-02 7.38 
6.05E-02 41.7 

NA NE 
3.34E-OI 5 

NA NE 
2.53E-02 61.7 
8.35E-02 11.3 
1.31E-01 0.064 
1.27E-03 107 
1.96E-02 16.9 
3.31E-01 114 
1.63E-Ol 131 

NA NE 

Hazard 
Quotient 
(Unitless) 

2.04E-02 
3.02E-02 

NA 
6.68E-02 

NA 
1.93E-02 
8.35E-03 
1.31E-02 
9.20E-04 
7.89E-03 
3.31E-02 
l.SOE-02 

NA 

2.18E-Ol 
NA 



\ 
} 

Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cm *IR,) + (Csoir*IR.ou)][H]/BW 

Cm = (Csoil*BAFm) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csoil 
Cm 

BAFm 

IR, 

IR.ou 
H 

BW 

Dietary intake (mg!kg/day) CS (Chemical Specific) 

Chemical 
In organics: 
Arsenic 
Barium 
Chromium 
Lead 
Selenium 
Silver 
Volatiles: 
Acetone 
Semi-Volatiles: 
Benzyl Alcohol 
Diethylphthalate 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg!kg) 

Chemical concentration in small mammals (mg!kg) 

Soil-mammal bioaccumulation factor (unitless) 

Mammal ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 

Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Soil-Mammal Estimated 
Soil Bioaccumulation Mammal 

Concentration Factor Concentration 
(mg!kg) (mg!kg) (mg/kg) 

3.7 0.0149 5.51E-02 
232 0.253 5.87E+01 
29.7 0.349 1.04£+01 
15.6 0.339 5.29E+OO 
1.6 1.263 2.02£+00 

0.35 1.0 3.50E-OI 

0.012 1.0 1.20E-02 

0.440 1.0 4.40E-OI 
0.040 1.0 4.00£-02 

cs 
cs 
cs 

0.13585 

0.013585 
1.0 

0.957 

Dietary 
Intake 

(mg!kglday) 

6.03E-02 
1.16E+01 
1.89£+00 
9.72£-01 
3.10E-01 
5.47E-02 

l.87E-03 

6.87£-02 
6.25E-03 

Hazard Index for in organics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
(mg!kg!day) 

2.46 
20.8 
1.0 

1.13 
0.44 
NE 

NE 

NE 
NE 

Hazard 
Quotient 
(unitless) 

2.45E-02 
5.59£-01 

'•·. •1l89Effi(tl}~ 
8.60E-01 
7.04£-01 

NA 

NA 

NA 
NA 

~ifill9.4E+OO .. · •• 
NA 
NA 

LOAEL 
(mg/kglday) 

7.38 
41.7 
5.0 
3.0 
1.5 
NE 

NE 

NE 
NE 

Hazard 
Quotient 
(Unitless) 

8.18E-03 
2.79E-Ol 
3.79£-01 
3.24E-01 
2.06E-Ol 

NA 

NA 

NA 
NA 

. •• ].:~1!$~!1\t:titl 
NA 
NA 



Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area B 

DI = [(Cm *IR,) + (Csoil*IR.oil)][H]/BW 

Cm = (Csou*BAFm) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 
Csoil 

Cm 
BAFm 

IR, 

IR.ou 
H 

BW 

Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Chemical 

In organics: 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Volatiles: 
Acetone 
Semi-Volatiles: 
Di-n-butylphthalate 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) 

Chemical concentration in small mammals (mg/kg) 

Soil-mammal bioaccumulation factor (unitless) 

Mammal ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Soil-Mammal Estimated 
Soil Bioaccumulation Mammal 

Concentration Factor Concentration 
(mglkg) (mg/kg) (m~) 

2.0 0.0149 2.98E-02 
115 0.253 2.91E+Ol 
0.42 7.017 2.95E+OO 
13.2 0.349 4.61E+OO 
258 0.339 8.75E+Ol 
1.1 1.263 1.39E+OO 

0.022 1.0 2.20E-02 

0.040 1.0 4.00E-02 

0.13585 

0.013585 
1.0 

0.957 

Dietary 
Intake 

(mg/kg/day) 

3.26E-02 
5.76E+OO 
4.24E-01 
8.41E-Ol 
1.61E+01 
2.13E-Ol 

NE 

6.25E-03 

Hazard Index for inorganics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
(mg/kg/day) 

2.46 
20.8 
1.45 
1.0 

1.13 
0.44 

NE 

0.11 

Hazard 
Quotient 
(unitless) 

1.33E-02 
2.77E-01 
2.93E-01 
8.41E-01 

z;ill4:4~E±O:t ':' ' 
4.84E-01 

NE 

5.68E-02 

. J:;•§!.i:£61~ 
NA 

5.68E-02 

Hazard 
LOAEL Quotient 

(mg/kg/day) (Unitless) 

7.38 4.42E-03 
41.7 1.38E-01 
20 2.12E-02 
5.0 1.68E-Ol 
3.0 E@;'i3q:E;FQO';J · ... 
1.5 1.42E-Ol 

NE NA 

1.1 5.68E-03 

ii¥~.~~~f!P:f'' 
NA 

5.68E-03 



Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cm *IRn,) + (Csoil*IR.on)][H]/BW 

Cm = (Csou*BAFm) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csoil 

em 
BAFm 

IRn, 

IR.oil 
H 

BW 

Dietary intake (mglkg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Chemical 

lnorganics: 
Barium 
Chromium 
Lead 
Semi-Volatiles: 
Benzo(b )fluoranthene 
Chrysene 
Di-n-butylphthalate 
Pyrene 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mglkg) 

Chemical concentration in small mammals (mg/kg) 

Soil-mammal bioaccumulation factor (unitless) 

Mammal ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum Soil-Mammal Estimated 
Soil Bioaccumulation Mammal 

Concentration Factor Concentration 
(mglkg) (mglkg) (mg!kg) 

110 0.2530 2.78£+01 
30.4 0.3490 l.06E+01 
52.5 0.3390 1.78E+01 

0.059 1.0 5.90E-02 
0.045 1.0 4.50E-02 
0.100 1.0 l.OOE-01 
0.056 1.0 5.60E-02 

0.13585 

0.013585 
1.0 

0.957 

Dietary 
Intake 

(mg/kg/day) 

5.51E+OO 
1.94E+OO 
3.27E+OO 

9.21E-03 
7.03£-03 
1.56E-02 
8.74E-03 

Hazard Index for inorganics: 
Hazard Index for semi-volatiles: 

NOAEL 
(mglkg/day) 

20.8 
].0 

1.13 

NE 
NE 
0.11 
NE 

Hazard 
Quotient 
(unitless) 

2.65E-01 
. ··l;94E;;o.o;;7\S: 

"'i#Z~~,p~;tl)Ofi:;;¥ 

NA 
NA 

1.42E-01 
NA 

,:~~z~;:J-~ifo'§::w; 
1.42£-01 

Hazard 
LOAEL Quotient 

(mg/kg/day) (Unitless) 

41.7 1.32E-01 
5.0 3.88E-01 
3.0 fi:¥%h0,E:f.00 

NE NA 
NE NA 
1.1 1.42E-02 
NE NA 

37i&!~~!~;±QQ 
1.42£-02 



Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Conservative Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cm *IRm) + (Csoit*IR.on)][H]/BW 
Cm = (C,0n*BAFm) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

csoil 
Cm 

BAFm 

IRm 
IR.ou 
H 

BW 

Chemical 

Chemical concentration in soil (mg/kg) 

Chemical concentration in small mammals (mg/kg) 

Soil-mammal bioaccumulation factor (unitless) 

Mammal ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Soil Bioaccumulation Mammal 
Concentration Factor Concentration 

0.13585 

0.013585 

1.0 
0.957 

Dietary 
Intake 

Hazard Index for inorganics: 

NOAEL 
Hazard 

Quotient LOAEL 
Hazard 

Quotient 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cw *IRw) + (Cson*IR.on)][H]/BW 
Cw = (Csoii*BAFw) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Csoil 
Cw 

BAFw 
IRw 

IR.on 
H 

BW 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) 

Chemical concentration in earthworms (mg/kg) 

Soil-earthworm bioaccumulation factor (unitless) 

Earthworm ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum 
Soil 

Concentration 

Soil-Earthworm 
Bioaccumulation 

Factor 

Estimated 
Earthworm 

Concentration 

0.02045 

0.002127 
1.0 

0.0635 

Dietary 
Intake 

Hazard Index for inorganics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
Hazard 

Quotient 

NA 
NA 

LOAEL 
Hazard 

Quotient 

NA 

/ 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU9,AreaB 

DI = [(Cw*IRw) + (C,0u*IR.oil)][H]/BW 

Cw = (Csoil*BAF w) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csoil 
cw 

BAFw 

IRw 

IR.,il 
H 

BW 

Dietary intake (mglkg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) 

Chemical concentration in earthworms (mg/kg) 

Soil-earthworm bioaccumulation factor (unitless) 

Earthworm ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum 
Soil 

Concentration 

0.022 

0.040 

Soil-Earthworm Estimated 
Bioaccumulation Earthworm 

Factor Concentration 

1.0 2.20E-02 

1.0 4.00E-02 

0.02045 

0.002127 
1.0 

0.0635 

Dietary 
Intake 

7.82E-03 

1.42E-02 

Hazard Index for in organics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 

NE 

0.11 

Hazard 
Quotient 

NA 

l.29E-Ol 

NA 
l.29E-Ol 

LOAEL 

NE 

1.1 

Hazard 
Quotient 

NA 

1.29E-02 

~~f9,~~~~ ;;, . 
NA 

1.29E-02 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cw *IRw) + (Csoil*IR.ou)](H]/BW 
Cw = (C80u*BAFw) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI Dietary intake (mg/kg/day) CS (Chemical Specific) 

csoil 
Cw 

BAFw 
IRw 

IR.ou 
H 

BW 

Chemical 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) 

Chemical concentration in earthworms (mglkg) 

Soil-earthworm bioaccumulation factor (unitless) 

Earthworm ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Maximum 
Soil 

Concentration 

Soil-Earthworm 
Bioaccumulation 

Factor 

Estimated 
Earthworm 

Concentration 

cs 
cs 
cs 

0.02045 

0.002127 
1.0 

0.0635 

Dietary 
Intake 

Hazard Index for inorganics: 
Hazard Index for semi-volatiles: 

NOAEL 
Hazard 

Quotient 

(:~~~6~~J)l:i)}~ 
3.23E-O! 

LOAEL 
Hazard 

Quotient 

rr;~.6~~:j:(i1''' ' 
3.23E-02 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Conservative Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cw*IR.) + (Cson*IR,o;I)][H]/BW 
Cw = (Cson*BAFw) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csoil 
Cw 

BAFw 

IRv 
IR.oil 
H 

BW 

Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 
Chemical concentration in soil (mg/kg) 

Chemical concentration in earthwonns (mg/kg) 

Soil-earthwonn bioaccumulation factor (unitless) 

Earthwonn ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Estimated 
Soil Bioaccumulation Earthworm 

Concentration Factor Concentration 

0.02045 

0.002127 
1.0 

0.0635 

Dietary 
Intake 

Hazard Index for inorganics: 

NOAEL 
Hazard 

Quotient LOAEL 
Hazard 

Quotient 



~.· 
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APPENDIXO 
REFINED DIETARY INTAKE CALCULATIONS. 



Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = ((Cr*ffir) + (Csw *IR.w) + (Cse<~*lR.ed)][H]/BW 

Cr = (Csw *BAFr) where BAFr = (BCFr*FCM) 
HQ = DIINOAEL or LOAEL 

Parameter 

DI 

csw 
Cr 

BAFr 

BCFr 
FMC 

c,ed 
IRr 
IR.w 
IR.ed 
H 

BW 

Chemical 

In organics: 
Arsenic 
Barium 
Becyllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

ND =Not Detected 
NA =Not Applicable 
NE = Not Established 

Dietary intake (mg/kg/day) 

Chemical concentration in water (mg/L) 

Chemical concentration in fish (mglkg) 

Bioaccumulation factor- trophic level 3 fish (L/kg) 

Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area ( unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg!L) (Likg) _(unitless) 

0.0383 17 1.0 
0.0505 95 1.0 

ND 19 1.0 
0.0007 2,213 1.0 

ND 3 1.0 
0.00096 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0223 NA NA 
0.0027 85 1.0 
0.0885 153 1.0 
o.oo63 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.074 

0.016403 

0.0074 
1.0 

0.148 

Fish 
Bioaccumulation 

Factor 
(L_lkg) 

17 
95 
19 

2,213 
3 

40 
290 
45 

27,900 
106 

2,600 
85 
153 
966 

0.26 

(Chemical Specific) 

Estimated 
Fish 

Concentration 
(mglkg) 

6.51E-01 
4.80E+OO 

NA 
1.55E+OO 

NA 
3.84E-02 

NA 
NA 
NA 
NA 

5.80E+OI 
2.30E-01 
1.35E+OI 
6.09E+OO 

NA 

Mean 
Sediment Dietary Hazard Hazard 

Concentration Intake NOAEL Quotient LOAEL Quotient 
(mglkg) _(mglkg/day) _(mglkg/day) (unitless) (mglkg/day) (Unitless) 

1.8 4.20E-01 2.46 1.71E-01 7.38 5.69E-02 
14 3.10E+OO 20.8 1.49E-01 41.7 7.44E-02 

0.29 1.45E-02 NE NA NE NA 
ND 7.75E-01 1.45 5.34E-01 20 3.87E-02 
21 1.05E+OO 1 .. :,' ;;l'>0S$:4ft!!O::?~ 5 2.10E-01 
6.9 3.64E-01 NE NA NE NA 
63 3.15E+OO 47 6.70E-02 61.7 5.11E-02 
12 6.00E-01 1.13 5.31E-Ol 11.3 5.31E-02 

0.078 3.90E-03 0.0064 6.09E-01 0.064 6.09E-02 
6.6 3.30E-Ol 77.4 4.26E-03 107 3.08E-03 
ND 2.90E+01 1.8 emJ~t~'1'EifD1'i::Jrh 11.8 Jii?Y2:46:E't;!)Q¥,>, 
4.3 3.30E-01 6.8 4.85E-02 16.9 1.95E-02 
180 1.58E+Ol 11.4 ~iBi!~~aa~'U~ 11A 1 ..,or. /\1 .... 1 . .:JOD•V! 

64 6.24E+OO 14.5 4.31E-01 131 4.77E-02 

0.13 6.50E-03 NE NA NE NA 

Hazard Index for inorganics: •:~;-+9))~ f¥~,4l;l;J'E~Qpc~;? 
Hazard Index for volatiles: NA NA 



Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area B 

DI = [(Cr*IRr) + (C,w *IR.w) + (C,ed*IR,ed)][H]/BW 

Cr= (Csw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

C,w 
Cr 

BAFr 
BCFr 
FMC 

Csed 

IRr 
IR,w 

IR.e<i 
H 

BW 

Chemical 

Inorganics: 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Lead 
Mercury_ 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 
2-Butanone 
Carbon disulfide 

ND =Not Detected 
NA =Not Applicable 
NE =Not E•'""lished 

Dietary intake (mglkg/day) 
Chemical concentration in water (mg!L) 
Chemical concentration in fish (mglkg) 
Bioaccumulation factor- trophic level 3 fish (L/kg) 
Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mglkg) 
Fish ingestion rate (kg/day) 

Water ingestion rate (L!day) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(m_g!L) (L/I<g}_ (nnitless) 

0.0064 I 1.0 
0.0303 I7 1.0 
0.0567 95 1.0 
0.0003 19 1.0 
0.0012 2,213 1.0 
0.0068 3 1.0 
0.004 40 1.0 
0.0422 290 1.0 
0.0054 0 1.0 
0.0033 45 1.0 

ND NA NA 
0.0063 106 1.0 
0.006 85 1.0 

0.0924 153 1.0 
0.0206 966 1.0 

ND 0.26 1.0 
ND 0.66 1.0 
ND 15 1.05 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.074 
0.016403 

0.0074 
1.0 

0.148 

Fish 
Bioaccumulation 

Factor 
(L/kg) 

I 
17 
95 
19 

2,213 
3 

40 
290 
0 
45 

27,900 
106 
85 
153 
966 

0.26 
0.66 
15.75 

(Chemical Specific) 

Estimated Mean 
Fish Sediment Dietary Hazard Hazard 

Concentration Concentration Intake NOAEL Quotient LOAEL Quotient 
(mg/kg) (mg/kg) (mg/kg/day) (mg/kg/day) (unitless) (mg/kg/day) (Unitless) 

6.40E-03 No Data 3.91E-03 NE NA NE NA 
5.15E-OI 1.2 3.21E-OI 2.46 1.30E-01 738 4.35E-02 
5.39E+OO 16.3 3.51E+OO 20.8 1.69E-OI 41.7 8.43E-02 
5.70E-03 0.14 9.88E-03 NE NA NE NA 
2.66E+OO 0.11 1.33E+OO 1.45 9.20E-OI 20 6.67E-02 
2.04E-02 25.7 !.30E+OO J ~2il¢ilQE±O.IY~ 5 2.59E-Ol 
1.60E-OI 9.4 5.50E-Ol NE NA NE NA 
1.22E+OI 100 J.IIE+OI 47 2.37E-01 61.7 1.80E-OI 
O.OOE+OO ND 5.98E-04 NE NA NE NA 
1.49E-OI 25.4 1.34E+OO 1.13 0:i<'lk19E±ll0~ 11.3 1.19E-Ol 

NA 0.09 4.50E-03 0.0064 7.03E-Ol 0.064 7.03E-02 
6.68E-OI 8.2 7.45E-OI 77.4 9.62E-03 107 6.96E-03 
5.10E-01 4.2 4.66E-OI 6.8 6.85E-02 16.9 2.76E-02 
1.41E+OI 157 1.49E+01 11.4 i"t.:J:i.~l.iE±:QQ§~ 114 1.31E-01 
1.99E+OI 53.7 1.26E+01 14.5 8.72E-01 131 9.65E-02 

NA 0.157 7.85E-03 NE NA NE NA 
NA 0.0327 1.64E-03 NE NA NA NA 
NA 0.0067 3.3SE-04 NE NA NE NA 

Hazard Index for inorganics: ~;; :u99E;t;Otr'!1;: 
Hazard Index for volatiles: NA 



j 

Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cr*I~) + (C,w *IR.w) + (C~e<~*IR,.d)][H]/BW 
Cr= (Caw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 
c,w 
Cr 

BAFr 
BCFr 
FMC 
c,.d 
I~ 

IR.w 
IR,.d 
H 

BW 

Chemical 

lnorganics: 
Arsenic 
Barium 
Be_ryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Tin 
Vanadium 
Zinc 
Volatiles: 
.A .. cetone 
2-Butanone 
Carbon disulfide 
Methylene chloride 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mglkg/day) 
Chemical concentration in water (mg!L) 
Chemical concentration in fish (mglkg) 
Bioaccumulation factor- trophic level 3 fish (L/kg) 
Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 
Fish ingestion rate (kg/day) 
Water ingestion rate (L/day) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg/L) (U~) _ ( unitless) 

0.0348 17 1.0 
0.308 95 1.0 

0.0024 19 1.0 
0.0023 2,213 1.0 
0.129 3 1.0 
0.113 40 1.0 
0.379 290 1.0 
0.105 45 1.0 

0.00055 NA NA 
0.0585 106 1.0 

ND NA NA 
0.0123 85 1.0 
0.865 153 1.0 
0.336 966 1.0 

N" 1 .1..1 0.26 i.O 
ND 0.66 1.0 
ND 15 1.05 

0.0027 3.9 10 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.074 
0.016403 
0.0074 

1.0 
0.148 

Fish 
Bioaccumulation 

Factor 
(L/kg) 

17 
95 
19 

2,213 
3 

40 
290 
45 

27,900 
106 

2,600 
85 
153 
966 

0.26 
0.66 
15.75 
3.9 

(Chemical Specific) 

Estimated Mean 
Fish Sediment Dietary Hazard Hazard 

Concentration Concentration Intake NOAEL Quotient LOAEL Quotient 
(mg/kg) (mg/kg) (mg/kg/day) (mg/kg/day) (unitless) (mg/kg/day) (Unitless) 

5.92E-Ol 3.5 4.75E-Ol 2.46 1.93E-Ol 7.38 6.43E-02 
2.93E+Ol 54.5 1.74E+Ol 20.8 8.36E-Ol 41.7 4.17E-Ol 
4.56E-02 0.087 2.74E-02 NE • NE NA 
5.09E+OO ND 2.55E+OO 1.45 20 1.27E-01 
3.87E-Ol 19.6 1.19E+OO 1 

. 
5 2.38E-01 

4.52E+OO 14.8 3.01E+OO NE NA NE NA 
1.10E+02 38.5 5.69E+Ol 47 i-"'· 61.7 9.23E-01 
4.73E+OO 15.1 3.13E+OO 1.13 11.3 2.77E-01 
1.53E+Ol 0.032 7.67E+OO 0.0064 ''l.' 0.064 C:Scf$20 E;f02 Jz: 
6.20E+OO 5.7 3.39E+OO 77.4 4.38E-02 107 3.17E-02 

NA 0.44 2.20E-02 1.8 1.22E-02 11.8 1.86E-03 
1.05E+OO 4.8 7.64E-Ol 6.8 .. 16.9 4.52E-02 
1.32E+02 123 724E+01 11.4 . 114 6.35E-01 
3.25E+02 31 1.64E+02 14.5 131 £41:25E~071'. 

NA 0.182 9.10E-03 NE NA NE NA 
NA 0.0498 2.49E-03 NE NA NE NA 
NA 0.013 6.50E-04 NE NA NE NA 

l.OSE-02 ND 5.56E-03 NE NA NE NA 

Hazard Index for inorganics: Ji!:;L;~z,jfi;Q~l~? 
Hazard Index for volatiles: NA NA 



Food Chain Exposure Model for Piscivorous Birds (Belted Kingfisher) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cr*~) + (C,w *IR.w) + (C,ed*IR,ed)][H]/BW 

Cr= (C,w*BAFr) where BAFr= (BCFr*FCM) 
HQ = DIINOAEL or LOAEL 

Parameter 

DI 

Csw 
Cr 

BAFr 

BCFr 
FMC 

csed 
IRr 
IR.w 

lR.ed 
H 

BW 

Chemical 

Inorganics: 
Arsenic 
Barium 
Beryllium 
Chromium 
Cobalt 
Copper 
Lead 
Mere~ 

Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

ND =Not Detected 
NA =Not Applicable 
NE =Not Established 

Dietary intake (mg/kg/day) 
Chemical concentration in water (mg/L) 

Chemical concentration in fish (mgfkg) 

Bioaccumulation factor - trophic level 3 fish (Lfkg) 

Water-fish bioconcentration factor (Lfkg) 

Food chain multiplier- trophic level3 fish (unitless) 
Chemical concentration in sediment (mg!kg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (L!day) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg!L) (L!kg) (unitless) 

0.0351 17 1.0 
0.0559 95 1.0 

ND 19 1.0 
0.0091 3 1.0 
0.0032 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0027 85 1.0 
0.0484 153 1.0 
0.0119 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.074 

0.016403 

0.0074 
1.0 

0.148 

Fish 
Bioaccumulation 

Factor 
(L!kg) 

17 
95 
19 
3 

40 
290 
45 

27,900 
106 
85 
153 
966 

0.26 

(Chemical Specific) 

Estimated Mean 
Fish Sediment Dietary 

Concentration Concentration Intake 
(mg/kg) (mg!kg) (mg!kg/day) 

5.97E-01 1.3 3.67E-01 
5.31E+OO 8.1 3.07E+OO 

NA 0.047 2.35E-03 
2.73E-02 16 8.15E-01 
1.28E-01 4.7 2.99E-01 

NA 58 2.90E+OO 
NA 4.6 2.30E-01 
NA 0.041 2.05E-03 
NA 4.8 2.40E-01 

2.30E-01 4.2 3.25E-01 
7.41E+OO 110 9.21E+OO 
1.15E+01 ND 5.75E+OO 

NA 0.14 7.00E-03 

Hazard Index for inorganics: 
Hazard Index for volatiles: 

Hazard 
NOAEL Quotient 

(mg!kg/day) (unitless) 

2.46 1.49E-01 
20.8 1.47E-01 
NE NA 

1 8.15E-01 
NE NA 
47 6.17E-02 

1.13 2.04E-01 
0.0064 3.20E-01 

77.4 3.10E-03 
6.8 4.78E-02 
11.4 8.08E-01 
14.5 3.96E-01 

NE NA 

~~P:5E@"Q~ 
NA 

LOAEL 
(mg!kg/day) 

7.38 
41.7 
NE 
5 

NE 
61.7 
11.3 

0.064 
107 
16.9 
114 
131 

NE 

Hazard 
Quotient 
(Unitless) 

4.98E-02 
7.35E-02 

NA 
1.63E-01 

NA 
4.70E-02 
2.04E-02 
3.20E-02 
2.24E-03 
1.92E-02 
8.08E-02 
4.39E-02 

NA 

5.32E-Ol 
NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cr*!Rr) + (Csw *IR.w) + (C,ed*JR.e<~)][H]/BW 
Cr= (Csw *BAFr) where BAFr = (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

C,w 
Cr 

BAFr 

BCFr 
FMC 

csed 
IRr 
JR.,v 
lR.e<J 
H 

BW 

Chemical 
Inorgaoics: 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

NE =Not Established 
NA =Not Applicable 

Dietary intake (mglkglday) 

Chemical concentration in water (mg!L) 

Chemical concentration in fish (mg/kg) 

Bioaccumulation factor- trophic level 3 fish (L/kg) 

Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg!L) (Unitless) _(unitless) 

0.0383 17 1.0 
0.0505 95 1.0 

ND 19 1.0 
0.0007 2,213 1.0 

ND 3 1.0 
0.00096 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0223 NA NA 
0.0027 85 1.0 
0.0885 !53 1.0 
0.0063 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.39289 

0.10095 

0.03929 

1.0 
2.229 

Fish 
Bioaccumulation 

Factor 
(L!kg) 

17 
95 
19 

2,213 
3 

40 
290 
45 

27,900 
106 

2,600 
85 
!53 
966 

0.26 

(Chemical Specific) 

Estimated 
Fish 

Concentration 
(mg/kg) 

6.51E-Ol 
4.80E+OO 

NA 
l.55E+OO 

NA 
3.84E-02 

NA 
NA 
NA 
NA 

5.80E+Ol 
2.30E-Ol 
1.35E+Ol 
6.09E+OO 

NA 

Mean 
Sediment Dietary Hazard Hazard 

Concentration Intake NOAEL Quotient LOAEL Quotient 
(mg!kg) (mg!kg/day) (mg/kg/day) (unitless) (mg!kg/day}_ (Unitless) 

1.8 l.48E-01 2.46 6.03E-02 7.38 2.01E-02 
14 l.09E+OO 20.8 5.26E-02 41.7 2.63E-02 

0.29 5.11E-03 NE NA NE NA 
ND 2.73E-Ol 1.45 l.88E-01 20 1.37E-02 
21 3.70E-Ol I 3.70E-Ol 5 7.40E-02 
6.9 l.28E-01 NE NA NE NA 
63 l.l1E+OO 47 2.36E-02 61.7 1.80E-02 
12 2.12E-Ol 1.13 l.87E-Ol 11.3 !.87E-02 

0.078 1.37E-03 0.0064 2.15E-Ol 0.064 2.15E-02 
6.6 l.l6E-01 77.4 1.50E-03 107 l.09E-03 
ND 1.02E+Ol 1.8 T~s!6&m11!!!z\ 11.8 8.66E-01 
4.3 l.l6E-Ol 6.8 1.71E-02 16.9 6.89E-03 
1Q() 5.56E+OO ''' 4.88E-Ol ii4 4.88E-02 l<JV ll.'t 

64 2.20E+OO 14.5 1.52E-Ol 131 !.68E-02 

0.13 2.29E-03 NE NA NE NA 

Hazard Index for inorganics: :a:Ii~liV:llt;;;oi &4::~~E;4;do,2l· 
Hazard Index for volatiles: NA NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area B 

Dl = [(Cr*IRr) + (Csw *IRsw) + (C,ed*IR,ed)][H]/BW 

Cr= (Csw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 
Csw 

Cr 
BAFr 

BCFr 
FMC 

Csed 
IRr 

IR.w 
IR.ed 
H 

BW 

Chemical 

In organics: 
Antimony 
Arsenic 
Barium 
Be_n']lium 
Cadmium 
Chromium 
Cobalt 
Co]Jper 
Cyanide 
Lead 
Mercury 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 
2-Butanone 
Carbon disulfide 

NE =Not Established 
NA =Not Ar· .. 'ble 

Dietary intake (mglkg/day) 
Chemical concentration in water (mg/L) 

Chemical concentration in fish (mg/kg) 

Bioaccumulation factor ·trophic level 3 fish (L/kg) 

Water-fish bioconcentration factor (L/kg) 
Food chain multiplier· trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg!kg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg!L) (Unitless) (_unitless) 

0.0064 1 1.0 
0.0303 17 1.0 
0.0567 95 1.0 
0.0003 19 1.0 
0.0012 2,213 1.0 
0.0068 3 1.0 
0.0040 40 1.0 
0.0422 290 1.0 
0.0054 0 1.0 
0.0033 45 1.0 

ND NA NA 
0.0063 106 1.0 
0.0060 85 1.0 
0.0924 153 1.0 
0.0206 966 1.0 

ND 0.26 1.0 
ND 0.66 1.0 
ND 15 1.05 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.39289 

0.10095 

0.03929 
1.0 

2.229 

Fish 
Bioaccumulation 

Factor 
(_Lik_g) 

1 
17 
95 
19 

2,213 
3 

40 
290 

0 
45 

27,900 
106 
85 
!53 
966 

0.26 
0.66 
15.75 

(Chemical Specific) 

Estimated Mean 
Fish Sediment Dietary 

Concentration Concentration Intake 
(mg_lkg) (mglk_g) ( mglkgl d~ty) 

6.40E·03 No Data 1.42E-03 
5.15E·Ol 1.17 l.l3E-Ol 
5.39E+OO 16.3 1.24E+OO 
5.70E-03 0.14 3.49E-03 
2.66E+OO 0.11 4.70E-01 
2.04E-02 25.7 4.57E-Ol 
!.60E-Ol 9.40 1.94E-01 
1.22E+O! 100 3.92E+OO 
O.OOE+OO ND 2.45E-04 
!.49E-Ol 25.5 4.76E-01 

NA 0.09 1.59E-03 
6.68E-Ol 8.20 2.63E-01 
5.10E·Ol 4.20 1.64E-Ol 
1.41E+Ol !57 5.26E+OO 
1.99E+Ol 53.7 4.46E+OO 

NA 0.157 2.77E-03 
NA 0.033 5.82E-04 
NA 0.007 1.23E-04 

Hazard Index for inorganics: 
Hazard Index for volatiles: 

Hazard 
NOAEL Quotient 

_(mg/kg/day) (unitless) 

NE NA 
2.46 4.58E-02 
20.8 5.96E-02 
NE NA 
1.45 3.24E-01 

1 4.57E-01 
NE NA 
47 8.34E-02 
NE NA 
l.l3 4.21E-Ol 

0.0064 2.48E-01 
77.4 3.39E-03 
6.8 2.41E-02 
11.4 4.62E-Ol 
14.5 3.07E-01 

NE NA 
NE NA 
NE NA 

~;t,:4~J!Ili! 
NA 

LOAEL 
(Jl!glkg/day) 

NE 
7.38 
41.7 
NE 
20 
5 

NE 
61.7 
NE 
11.3 

0.064 
107 
16.9 
114 
131 

NE 
NA 
NE 

Hazard 
Quotient 
(Unitless) 

NA 
1.53E-02 
2.97E-02 

NA 
2.35E-02 
9.14E-02 

NA 
6.36E-02 

NA 
4.21E-02 
2.48E-02 
2.45E-03 
9.72E-03 
4.62E-02 
3.40E-02 

NA 
NA 
NA 

3.83E-01 
NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

Dl = [(Cr*IRr) + (Csw *IRs,.)+ (Csed*IR,.ed)][H]/BW 
Cr= (Csw *BAFf) where BAFr= (BCFr*FCM) 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

c"', 
Cr 

BAFf 

BCFf 
FMC 

c,ed 
IRr 
IRs,. 

IR,.ed 
H 

BW 

Chemical 

IArs~~k 
!Barium 
I Beryllium 
I Cadmium 
!Chromium 
::::obalt 
Copper 
Lead 
Mercury 
Nickel 

,;, 

Tin 
Vanadium 
Zinc 
Voiatiies: 
Acetone 

_n, ne 
:::arbon disulfide 
Methylene chloride 

NE =Not Established 
NA =Not Applicable 

Dietary intake (mg/kg/day) 
Chemical concentration in water (mg!L) 

Chemical concentration in fish (mg/kg) 

Bioaccumulation factor- trophic level 3 fish (Likg) 

Water-fish bioconcentration factor (Likg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mglkg) 

Fish ingestion rate (kg/day) 

Water ingestion rate (Liday) 

Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

W:m:t-.<'ish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg!L) (Unitless) ... 
0.0~ 17 1.0 
0.3075 95 1_.0 
0.0024 19 1.0 
0.0023 2,213 1.0 
0.1290 3 1.0 
0.1133 40 1.0 
0.3785 2~ l.Q_ 
0.1055 45 1.0 

0.000545 NA NA 
0.0585 106 1.0 

NJ:)_ NA N_A_ 
0.0123 85 1.0 
0.8650 153 1.0 
0.3355 966 1.0 

ND 0.26 1.0 
ND 0.§6 1.0 
ND 15 1.05 

0.00_27 3.9 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.39289 

0.10095 

0.03929 
1.0 

2.229 

Fish 
Bioaccumulation 

Factor 
(L/kg) 

17 
95 
19 

2,213 
3 
40 
2~ 
45 

27,900 
106 

2,6_QQ 
85 
153 
966 

0.26 
0.22_ 
15.75 
3.9 

!mli&a1•~'11Yifue,t~li1Bl!i~~~fititil>ftfli!flllmra~'X;;JF~:e~ia1Iiliil:tliJmii-"'lii&t; 

(Chemical Specific) 

F.dimlltPcl Mean 
Fish Sediment Dietary 

Concentration Concentration Intake 
(mglkg) (mg/kg) (mplk~/day) 

5.91E-01 3.45 1._67~1 
2.92E+OJ 54.5 6.12E+OO 
4.47E-02 0.087 9.51E-03 
5.03E+OO ND 8.88E-Ol 
3.87E-Ol 19.6 4.20E-Ol 
4.53E+OO 14.8 1.06E+OO 
l.JOE+02 3_§.1 2.00E+OI 
4.75E+OO 15.1 1.1 IE+OO 
1.52E+01 0.032 2.68E+OO 
(..?()F+Of 5.7 1.20E+OO 

NA 0.44 7.76E-03 
1.04E+OO 4.75 2.68E-Ol 
1.32E+02 123 2.55E+01 

?4F+m 31 5.77E+OI 

NA 0.182 3.21E-03 
NA 0.050 8.81E-04 
NA 0.013 ? ?QI .()4 

1.05E-02 ND 1.98E-03 

Hazard Index for inorganics: 
Hazard Index for volatiles: 

Hazard 
NOAEL Quotient 

(mplk~/day) (nnitle~~) 

2.46 6.77E-02 
20.8 ~94E-OI 

NE NA 
1.45 6.12E-Ol 
I 4.20E-01 
NE NA 
47 4.26E-Ol 

1.13 _2.80E-Ol 
0.0064 

77.4 1.54E-02_ 
1.8 4.31E-03 
6.8 'Q4! .()? 

11.4 --14.5 

NE NA 
NE NA 
NE NA 
NE NA 

NA 

LOAEL 
(mg/kg/day) 

7.38 
_±1.7 

NE 
20 
5 

NE 
61.7 
11.3 

0.064 
107 
11.8 
16.9 
114 
131 

NE 
NE 
NE 
NA 

Hazard 
Quotient 
~rnmess) 

2.26]:Q£ 
1.47E-OJ 

NA 
4 44F.O/ 
8.39E-02 

NA 
3.25E-Ol 
9.80E-02 

i"HHI.i llllC.flll .. (;;[;, 

1.12E-02 
6.57E-04 
1.58E-02 
2.24E-01 
4.40E-01 

NA 
NA 
NA 
NA 

ffijYf,¥~~t'f:q!:~'J 
NA 



Food Chain Exposure Model for Piscivorous Birds (Great Blue Heron) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cr*I~) + (C,w *IRs,.)+ (C,ed*IR.ed)][H]/BW 
Cr"" (Csw *BAFr) where BAFr= (BCFr*FCM) 
HQ = DIINOAEL or LOAEL 

Parameter 

DI 
C,w 
Cr 

BAFr 
BCFr 
FMC 
c,ed 

~ 
IR.w 
IR,ed 
H 

BW 

Chemical 

Inorganics: 
Arsenic 
Barium 
B(:ryllium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles: 
Acetone 

NE = Not Established 
NA =Not Applicable 

Dietary intake (mg/kg/day) 
Chemical concentration in water (mg/L) 
Chemical concentration in fish (mg/kg) 
Bioaccumulation factor- trophic level 3 fish (L/kg) 
Water-fish bioconcentration factor (L/kg) 
Food chain multiplier- trophic level 3 fish (unitless) 
Chemical concentration in sediment (mg/kg) 
Fish ingestion rate (kg/day) 
Water ingestion rate (L/day) 
Sediment ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Water-Fish Food 
Mean Water Bioconcentration Chain 

Concentration Factor Multiplier 
(mg/L) (Unitless) (unitless) 

0.0351 17 1.0 
0.0559 95 1.0 

ND 19 1.0 
0.0091 3 1.0 
0.0032 40 1.0 

ND 290 1.0 
ND 45 1.0 
ND NA NA 
ND 106 1.0 

0.0027 85 1.0 
0.0484 153 1.0 
0.0119 966 1.0 

ND 0.26 1.0 

cs 
cs 
cs 
cs 
cs 
cs 
cs 

0.39289 
0.10095 
0.03929 

1.0 
2.229 

Fish 
Bioaccumulation 

Factor 
(L/~) 

17 
95 
19 
3 
40 
290 
45 

27,900 
106 
85 
153 
966 

0.26 

(Chemical Specific) 

Estimated Mean 
Fish Sediment Dietary 

Concentration Concentration Intake 
(mg~) (mg/~) (m~day) 

5.97E-Ol 1.3 1.30E-01 
5.31E+OO 8.1 1.08E+OO 

NA 0.047 8.28E-04 
2.73E-02 16 2.87E-01 
1.28E-Ol 4.7 1.06E-Ol 

NA 58 1.02E+OO 
NA 4.6 8.11E-02 
NA 0.041 7.23E-04 
NA 4.8 8.46E-02 

2.30E-01 4.2 1.15E-01 
7.41E+OO 110 3.25E+OO 
1.15E+OJ ND 2.03E+OO 

NA 0.14 2.47E-03 

Hazard Index for in organics: 
Hazard Index for volatiles: 

Hazard 
NOAEL Quotient 

(mg~/day) (unitless) 

2.46 5.27E-02 
20.8 5.20E-02 
NE NA 
1 2.87E-01 

NE NA 
47 2.18E-02 

1.13 7.18E-02 
0.0064 1.13E-O 1 

77.4 1.09E-03 
6.8 1.69E-02 
11.4 2.85E-Ol 
14.5 1.40E-Ol 

NE NA 

LOAEL 
(mg/l{g/day) 

7.38 
41.7 
NE 
5 

NE 
61.7 
11.3 

0.064 
107 
16.9 
114 
131 

NE 

Hazard 
Quotient 
(Unitless) 

1.76E-02 
2.59E-02 

NA 
5.75E-02 

NA 
1.66E-02 
7.18E-03 
1.13E-02 
7.91E-04 
6.78E-03 
2.85E-02 
1.55E-02 

NA 

1.88E-01 
NA 



\ 
/ 

Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cm *IR,) + (Cson*IR..,;r)][H]/BW 

Cm = (Csoir*BAFm) or estimated from a log-linear regression model (general trophic level group) 
HQ = DI/NOAEL or LOAEL 

Parameter Value 

DI Dietary intake (mg/kg/day) cs (Chemical Specific) 

Csoil 
em 

BAFm 
IR, 

IR.oi! 
H 

BW 

Chemical 

In organics: 

Arsenic 
Barium 

Chromium 

Lead 

Selenium 
Silver 
Volatiles: 
Acetone 
Semi-Volatiles: 
Benzyl Alcohol 
Diethylphthalate 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) cs 
Chemical concentration in small mammals (mg/kg) cs 
Soil-mammal bioaccumulation factor (unitless) cs 
Mammal ingestion rate (kg/day) 0.111474 

Soil ingestion rate (kg/day) 0.0111474 
Ratio of site area to home range area (unitless) 1.0 
Body weight (kg) 1.126 

Soil-Mammal Estimated 
Mean Soil Bioaccumulation Mammal Dietary 

Concentration Factor Concentration Intake 
(mfdk2) (m2/kg) (mg/k2) (mglkg@ay) 

1.8 NA(IJ 1.27E-02 1.91E-02 
118 0.0566 6.68E+OO 1.83E+OO 

15.7 NA<11 1.75E+OO 3.29E-Ol 

9.1 NA<1l 2.87E+OO 3.74E-Ol 

0.66 NA<IJ 5.64E-01 6.24E-02 
0.21 1.0 2.10E-Ol 2.29E-02 

0.0073 1.0 7.30E-03 7.95E-04 

0.250 1.0 2.50E-Ol 2.72E-02 
0.040 1.0 4.00E-02 4.36E-03 

Hazard Index for inorganics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
(mg/kg/dayJ 

2.46 
20.8 

1.0 

1.13 

0.44 
NE 

NE 

NE 
NE 

Hazard 
Quotient 
(unitless) 

7.76E-03 
8.80E-02 

3.29E-Ol 

3.31E-Ol 

1.42E-Ol 
NA 

NA 

NA 
NA 

8.97E-01 
NA 
NA 

(ll A log-linear regression model (Sample et al. 1998a) was used to estimate the tissue concentration in small mammals. 

LOAEL 
_(mglkg/day) 

7.38 
41.7 

5.0 

3.0 

1.5 
NE 

NE 

NE 
NE 

Hazard 
Quotient 
(Unitless) 

2.59E-03 
4.39E-02 

6.57E-02 

1.25E-Ol 

4.16E-02 
NA 

NA 

NA 
NA 

2.78E-O! 
NA 
NA 



Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area B 

DI =- [(Cm *IR,) + (Cson*IR.ou)][H]/BW 

Cm =- (Csoii*BAFm) or estimated from a log-linear regression model (general trophic level group) 
HQ =- DI!NOAEL or LOAEL 

Parameter Value 

DI Dietary intake (mg/kg/day) cs (Chemical Specific) 

Csoil 
Cm 

BAFm 

IR.n 

IR.on 
H 

BW 

Chemical 
Inorganics: 

Arsenic 
Barium 

Cadmium 

Chromium 

Lead 

Selenium 
Volatiles: 
Acetone 
Semi-Volatiles: 
Di-n-butylphthalate 

NE =-Not Established 
NA =-Not Applicable 

Chemical concentration in soil (mg/kg) cs 
Chemical concentration in small mammals (mg/kg) cs 
Soil-mammal bioaccumulation factor (unitless) cs 
Mammal ingestion rate (kg/day) 0.111474 

Soil ingestion rate (kg/day) 0.0111474 
Ratio of site area to home range area (unitless) 1.0 
Body weight (kg) 1.126 

Soil-Mammal Estimated 
Mean Soil Bioaccumulation Mammal Dietary 

Concentration Factor Concentration Intake 
(mg/kg) (mglkg) (mg/kg) (mg/kg/day) 

1.67 NA<1l 1.19E-02 1.77E-02 
85.4 0.0566 4.83E+OO 1.32E+OO 

0.21 NA 0 l 3.04E-01 3.22E-02 

10.7 NA 0 l 1.32E+OO 2.37E-01 

101 NA(I) 8.31E+OO 1.82E+OO 

0.72 NA(ll 5.83E-01 6.48E-02 

0.0138 1.0 J.38E-02 NE 

0.040 1.0 4.00E-02 4.36E-03 

Hazard Index for in organics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
(mg/~day) 

2.46 
20.8 

1.45 

1.0 

1.13 

0.44 

NE 

0.11 

Hazard 
Quotient 
(unitless) 

7.20E-03 
6.37E-02 

2.22E-02 

2.37E-01 

1.47E-01 

NE 

3.96E-02 

NA 
3.96E-02 

OJ A log-linear regression model (Sample et al. 1998a) was used to estimate the tissue concentration in small mammals. 

LOAEL 
(mg/kg/day) 

7.38 
41.7 

20 

5.0 

3.0 

1.5 

NE 

1.1 

Hazard 
Quotient 
(Unitless) 

2.40E-03 
3.18E-02 

l.61E-03 

4.73E-02 

6.07E-01 

4.32E-02 

NA 

3.96E-03 

7.34E-01 
NA 

3.96E-03 



\ 

Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cm*IR,) + (Cscu*IR.ci!)J[H]/BW 

Cm = (Csoi1*BAFm) or estimated from a log-linear regression model (general trophic level group) 
HQ = DI/NOAEL or LOAEL 

Parameter Value 

DI Dietary intake (mg!kg/day) cs (Chemical Specific) 

Csoil 

em 

BAFm 

IR, 

IR.oil 
H 

BW 

Chemical 

lnorganics: 
Barium 

Chromium 

Lead 
Semi-Volatiles: 
Benzo(b )fluoranthene 
Chrysene 
Di-n-butylphthalate 
Pyrene 

NE =Not Established 
NA = Not Applicable 

Chemical concentration in soil (mg!kg) cs 
Chemical concentration in small mammals (mg/kg) cs 
Soil-mammal bioaccumulation factor (unitless) cs 
Mammal ingestion rate (kg/day) 0.111474 
Soil ingestion rate (kg/day) 0.0111474 
Ratio of site area to home range area (unitless) 1.0 
Body weight (kg) 1.126 

Soil-Mammal Estimated 
Mean Soil Bioaccumulation Mammal Dietary 

Concentration Factor Concentration Intake 
(mg/kg) (mg/kg) (mg/kg) (mg!kg/day) 

74.1 0.0566 4.19E+OO 1.15E+OO 

24.4 NA(IJ 2.42E+OO 4.81E-Ol 

25.4 NA<'l 4.51E+OO 6.98E-Ol 

0.059 1.0 5.90E-02 6.43E-03 
0.045 1.0 4.50E-02 4.90E-03 
0.100 1.0 I.OOE-01 1.09E-02 
0.056 1.0 5.60E-02 6.10E-03 

Hazard Index for in organics: 
Hazard Index for semi-volatiles: 

NOAEL 
(mglkg/day) 

20.8 

1.0 

1.13 

NE 
NE 
0.11 
NE 

Hazard 
Quotient 
(unitless) 

5.52E-02 

4.81E-01 

6.18E-Ol 

NA 
NA 

9.90E-02 
NA 

;;;;;~~J~Eifo!F''' 
9.90E-02 

(IJ A log-linear regression model (Sample et al. 1998a) was used to estimate the tissue concentration in small mammals. 

LOAEL 
(mglkg/day) 

41.7 

5.0 

3.0 

NE 
NE 
1.1 
NE 

Hazard 
Quotient 

_(Unitless) 

2.75E-02 

9.62E-02 

2.33E-OI 

NA 
NA 

9.90£-03 
NA 

3.56E-01 
9.90E-03 



Food Chain Exposure Model for Carnivorous Birds Consuming Small Mammals (Red-Tailed Hawk} 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cm *IR,) + (Csoii*IR.ou)][H]/BW 

Cm"' (C,0u*BAF m) or estimated from a log-linear regression model (general trophic level group) 
HQ "'DI/NOAEL or LOAEL 

Parameter Value 

DI Dietary intake (mg/kg/day) cs (Chemical Specific) 

Csoil Chemical concentration in soil (mg/kg) cs 
Cm Chemical concentration in small mammals (mg/kg) cs 

BAFm Soil-mammal bioaccumulation factor (unitless) cs 
IR, Mammal ingestion rate (kg/day) 0.111474 

IR.oil Soil ingestion rate (kg/day) 0.0111474 

H Ratio of site area to home range area (unitless) 1.0 
BW Body weight (kg) !.126 

Soil-Mammal Estimated 
Mean Soil Bioaccumulation Mammal Dietary Hazard 

Concentration Factor Concentration Intake NOAEL Quotient 
Chemical (mglkg) (mglkg) (mg/kg) (mglkg/day) (mglkg/day) (unitless) 

lnorganics: 

Arsenic 1.9 NA<1l 1.33E-02 2.01E-02 2.46 8.18E-03 
Barium 76.4 0.0566 4.32E+OO 1.18E+OO 20.8 5.69E-02 

Cadmium 0.24 NA 0 l 3.25E-Ol 3.46E-02 1.45 2.38E-02 

Chromium 19.5 NA<1l 2.05E+OO 3.96E-Ol 1.0 3.96E-Ol 

Lead 10.5 NA<1l 3.05E+OO 4.06£-01 1.13 3.59E-Ol 
Mercury 0.062 0.0543 3.37E-03 9.47E-04 0.0064 l.48E-Ol 

Hazard Index for inorganics: 9.93E-Ol 

{I) A log-linear regression model (Sample et al. 1998a) was used to estimate the tissue concentration in small mammals. 

Hazard 
LOAEL Quotient 

(mg/kg/day) (Unitless) 

7.38 2.73E-03 
41.7 2.84E-02 

20 1.73E-03 

5.0 7.93E-02 

3.0 1.35E-Ol 
0.064 1.48E-02 

2.62E-Ol 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area A 

DI = [(Cw *IRw) + (C,0u*IR.ou)][H]/BW 
Cw = (C,0u*BAFw) or estimated from a log-linear regression model 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csoil 
Cw 

BAFw 
IRw 

IR,oil 
H 

BW 

Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Chemical 
In organics: 

Arsenic 
Barium 
Chromium 

Lead 

Selenium 
Silver 
Volatiles: 
Acetone 
Semi-Volatiles: 
Benzyl Alcohol 
Diethylphthalate 

NE =Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) 
Chemical concentration in earthworms (mg/kg) 
Soil-earthworm bioaccumulation factor (unitless) 
Earthworm ingestion rate (kg/day) 
Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Soil-Earthworm Estimated 
Mean Soil Bioaccumulation Earthworm 

Concentration Factor Concentration 
(mg/kg) (Unitless) (mglkg) 

1.8 NA<1l 3.66E-Ol 
118 0.36 4.25E+01 
15.7 0.32 5.02E+OO 

9.1 NA 0 l 4.78E+OO 

0.66 NA 0 l 6.84E-Ol 
0.21 1.0 2.10E-Ol 

0.0073 1.0 7.30E-03 

0.250 1.0 2.50E-Ol 
0.040 1.0 4.00E-02 

0.01603 
0.00167 

1.0 
0.0773 

Dietary 
Intake 

(mg/kg/day) 

1.15E-Ol 
I.I4E+OI 
l.38E+OO 

1.19E+OO 

1.56E-01 
4.81E-02 

1.67E-03 

5.72E-02 
9.16E-03 

Hazard Index for inorganics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
(mg/kglday) 

2.46 
20.8 
1.0 

1.13 

0.4 
NE 

NE 

NE 
NE 

Hazard 
Quotient 
(Unitless) 

4.66E-02 
5.46E-OI 

·""''l':38E:HJ.O .. :. 

:~:ttbst4TO~ 
3.90E-01 

NA 

NA 

NA 
NA 

'S"i£tf~4lll;t~tQ;:,:::@ 
NA 
NA 

(I) A log-linear regression model (Sample et al. 1998b) was used to estimate the tissue concentration in earthworms. 

LOAEL 
(mg/kg/day) 

7.38 
41.7 
5.0 

3.0 

0.8 
NE 

NE 

NE 
NE 

Hazard 
Quotient 
(Unitless) 

1.55E-02 
2.72E-01 
2.76E-01 

3.96E-01 

1.95E-01 
NA 

NA 

NA 
NA 

~~~st:1~~-to~'· ·· 
NA 
NA 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area B 

DI = [(Cw *IRw) + (Csoil*IR.,il)][H]/BW 

Cw = (C,0 ;1*BAFw) or estimated from a log-linear regression model 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Csoil 
Cw 

BAFW 

IRw 
IR.oi! 
H 

BW 

Chemical 

Inorganics: 

Arsenic 
Barium 

Cadmium 
Chromium 

Lead 

Selenium 
Volatiles: 
Acetone 
Semi-Volatiles: 
Di-n-butylphthalate 

NE = Not Established 
NA =Not Applicable 

Chemical concentration in soil (mg/kg) 

Chemical concentration in earthworms (mg!kg) 

Soil-earthworm bioaccumulation factor (unitless) 

Earthworm ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Soil-Earthworm Estimated 
Mean Soil Bioaccumulation Earthworm 

Concentration Factor Concentration 
(mg/kg) (Unitless) (mg/kg) 

1.67 NA 0 l 3.47E-01 
85.4 0.36 3.07E+Ol 

0.21 NA 0 l 2.39E+OO 
10.7 0.32 3.42£+00 

101 NA 0 l 3.33E+01 

0.72 NA 0 l 7.29E-01 

0.014 1.0 1.38£-02 

0.040 1.0 4.00£-02 

0.01603 

0.00167 

1.0 
0.0773 

Dietary 
Intake 

(mg/kg/day) 

1.08E-01 
8.22£+00 

5.01£-01 
9.41£-01 

9.09E+OO 

1.67E-01 

3.16E-03 

9.16£-03 

Hazard Index for inorganics: 
Hazard Index for volatiles: 
Hazard Index for semi-volatiles: 

NOAEL 
(mg/kg/day) 

2.46 
20.8 

1.45 
1.0 

1.13 

0.4 

NE 

0.11 

Hazard 
Quotient 
(Unitless) 

4.39E-02 
3.95£-01 

3.46E-01 
9.41E-Ol 

7":~stost+o~JW~ 
4.17E-01 

NA 

8.33£-02 

NA 
8.33£-02 

(I) A log-linear regression model (Sample et al. 1998b) was used to estimate the tissue concentration in earthworms. 

LOAEL 
(mglkg/day) 

7.38 
41.7 

20 
5.0 

3.0 

100 

NE 

1.1 

Hazard 
Quotient 
(Unitless) 

1.46E-02 
1.97£-0 l 

2.51E-02 
1.88£-01 

~i:737i/3E±<tO:c:,:: 
1.67E-03 

NA 

8.33£-03 

NA 
8.33£-03 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
SWMU 9, Area C 

DI = [(Cw*IRw) + (Csoil*IR.ou)][H]/BW 
Cw = (C80u*BAFw) or estimated from a log-linear regression model 
HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csou 
Cw 

BAFw 
IRw 

IR,oil 
H 

BW 

Dietary intake (mg/kg/day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Chemical 

lnorganics: 
Barium 
Chromium 

Lead 
Semi-Volatiles: 
Benzo(b )fluoranthene 
Chrysene 
Di-n-butylphthalate 
Pyrene 

Chemical concentration in soil (mg/kg) 
Chemical concentration in earthworms (mglkg) 
Soil-earthworm bioaccumulation factor (unitless) 
Earthworm ingestion rate (kg/day) 
Soil ingestion rate (kg/day) 
Ratio of site area to home range area (unitless) 
Body weight (kg) 

Soil-Earthworm Estimated 
Mean Soil Bioaccumulation Earthworm 

Concentration Factor Concentration 
(mglkg) (Unitless) (mglkg) 

74.1 0.36 2.67E+OI 
24.4 0.32 7.8IE+OO 

25.4 NA(I) 1.09E+Ol 

0.059 0.12 7.08E-03 
0.045 0.20 9.00E-03 
0.100 1.0 l.OOE-01 
0.056 0.34 1.90E-02 

0.01603 
0.00167 

1.0 
0.0773 

Dietary 
Intake 

(mglkg/day) 

7.13E+OO 
2.15E+OO 

2.82E+OO 

2.74E-03 
2.84E-03 
2.29E-02 
5.16E-03 

Hazard Index for in organics: 
Hazard Index for semi-volatiles: 

NOAEL 
(mglkg/day) 

20.8 
1.0 

1.13 

NE 
NE 

0.1 I 
NE 

Hazard 
Quotient 
(Unitless) 

3.43E-01 
t;t;i4Z:l'SE~()"2'•• 

;> ;<z:a9.E:f:oq~t;: 

NA 
NA 

2.08E-01 
NA 

~iL~4t~t~iiJ~9::; '" 
2.08E-01 

(I) A log-linear regression model (Sample et al. 1998b) was used to estimate the tissue concentration in earthworms. 

LOAEL 
(mglkg/day) 

41.7 
5.0 

3.0 

NE 
NE 
1.1 
NE 

Hazard 
Quotient 
(Unitless) 

1.71E-OJ 
4.29E-01 

9.39E-01 

NA 
NA 

2.08E-02 
NA 

~~~A,~fllq;~:~::• m~ 
2.08E-02 



Food Chain Exposure Model for Insectivorous Birds Consuming Soil Arthropods (American Robin) 
Refinement of Conservative Exposure Assumptions 
Naval Station Roosevelt Roads 
Background 

DI = [(Cw *IR,) + (Csoil*IR.0u)][H]/BW 

Cw = (C,0u*BAF w) or estimated from a log-linear regression model 

HQ = DI/NOAEL or LOAEL 

Parameter 

DI 

Csoil 

Cw 

BAFw 

IR, 

IR,;J 
H 

BW 

Dietary intake (mg/kg!day) cs 
cs 
cs 
cs 

(Chemical Specific) 

Chemical 

lnorganics: 

Chemical concentration in soil (mg/kg) 

Chemical concentration in earthworms (mg/kg) 

Soil-earthworm bioaccumulation factor (unitless) 

Earthworm ingestion rate (kg/day) 

Soil ingestion rate (kg/day) 

Ratio of site area to home range area (unitless) 
Body weight (kg) 

Mean Soil Bioaccumulation Earthworm 
Concentration Factor Concentration 

0.01603 

0.00167 

1.0 
0.0773 

Dietary 
Intake 

Hazard Index for in organics: 

NOAEL 

(1) A log-linear regression model (Sample eta!. 1998b) was used to estimate the tissue concentration in earthworms. 

Hazard 
Quotient LOAEL 

Hazard 
Quotient 



·.· . . . .... · ··... . .··. · . · APPENDIXP 
SCRE~NING LEVE~ AND REFINEMENT HQ AND HlVALUES 



TABLE P-1 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX 
VALUES TO HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT 

Screening 

Value 

OF EXPOSURE ASSUMPTIONS: SEDIMENT-ASSOCIATED BIOTA 
SWMU 9- TANKS 212-217 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Refinement 
HQ Value(I) 
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TABLE P-1 (Continued) 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX 
VALUES TO HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT 

OF EXPOSURE ASSUMPTIONS: SEDIMENT -ASSOCIATED BlOT A 
SWMU 9- TANKS 212-217 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Notes: 

NC =Not Calculated (a threshold screening value was not available from the literature) 
IEP = Incomplete Exposure Pathway 
HI = Hazard Index 
NA =Not Applicable 

Ol Arithmatic mean sediment concentrations were used in place of maximum detected sediment concentrations in the calculation of refinement Hazard Quotient values. 
For those sampling locations with a single sediment sample (Area A and background), the refinement Hazard Quotient and Hazard Index values are identical to 
the screening-level Hazard Quotient and Hazard Index values. 

(Z) Hazard Index values were calculated by summing the individual Hazard Quotient values. 
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TABLE P-2 

\ 
} 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX 
VALUES TO HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT 

OF EXPOSURE ASSUMPTIONS: SALTWATER AQUATIC LIFE 
SWMU 9- TANKS 212-217 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Hazard Ouotient Values for Saltwater aquatic Life (Unitless) (t) '• 

Area~ Area B Area C Backjl,round 
Screening Refinement Screening Refinement Screening Refinement Screening Refinement 

Chemical HQ Value HQ Value {Z) HQValue HQ Value<2> HQ Value HQ Value<2> _!IQ Value HQ Value<2> 

Inorganics (mg/kg): 
A IY IEP IEP 3.30E-02 1.28E-02 IEP IEP IEP IEP 
Arsenic NC.1i~ 8.42E-Ol ;;{Jifi!!r!i 9.67E-Ol 9.75E-Ol 9.75E-Ol 
Barium NC N(;_ NC NC NC NC 
Beryllium IEP IEP _NC NC NC NC IEP IEP 
Cadmium 7.45E-02 7.45E-02 1.60E-Ol 1.28E-Ol 3.51E-Ol 2.45E-Ol IEP IEP 
Chromium IEP IEP 1_._69E-O 1 1.35E-Ol 11U!±'."Y!,I!:S},Il!"t;UU .:··~:i;;if I;'; .11113±3±4 l.SlE-01 1.81 E-01 
Cobalt NC NC _;NC N(;_ N(;_ NC NC NC 
Copper IEP IEP 

iiLsE-01 
.. i;{!!'4l ~······· .. I< .,, l!~{\)(!;% IEP IEP 

Cyanide IEP IEP >· I.,;,~ 4QE:+UQ;;?;.· JE:E_ IEP IEP IEP ·.. . · ... · ····. .· ... 
Lead IEP IEP 3.88E-01 ~:0\CYI; ,·;:; .. , ....•... IEP IEP 
:Mercury JEP IEP IEP IE~ 5.36~_01 5.00E-Ol IEP IEP 
!Nickel JpP .IEP IJ!iiiir!i)S'I:L.VIii'tii\J.Jl) .;;;: 7.59~01 lll"•J l.liL'!illt .. ·• ··;: IEP IEP .. v.v .• '':/ 

I Selenium 3.14E-Ol 3.~-01 IEP IEP IEP IEP IEP IEP 
I Tin NC NC NC NC NC NC NC l'IC 
IV: .]' NC NC NC NC NC NC NC NC 
!Zinc 730E-02 7.3§_E-02 3~-0l 2.41E-Ol l.fl'· ""'' • < .. _U9E-Ol 1.39£-01 .~"""0; 

Volatiles (ug/kg): 
[M.~yle11.e chloride IEP IEP IEP IEP 4.53E-04 4.22E-04 IEP IEP 

HI for 

HI for 
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Notes: 

TABLE P-2 (CONTINUED) 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX 
VALUES TO HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT 

OF EXPOSURE ASSUMPTIONS: SALTWATER AQUATIC LIFE 
SWMU 9- TANKS 212-217 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

NC =Not Calculated (a threshold screening value was not available from the literature) 
IEP = Incomplete Exposure Pathway 
HI = Hazard Index 

(I) Hazard Quotient values are based on chronic threshold screening values. 

(
2
) Arithmatic mean surface water concentrations were used in place of maximum detected surface water concentrations in the calculation of refinement Hazard Quotient 

values. For those sampling locations with a single sediment sample (Area A and background), the refinement Hazard Quotient and Hazard Index values are identical 
to the screening-level Hazard Quotient and Hazard Index values. 

(
3
) Hazard Index values were calculated by summing the individual Hazard Quotient values. 



TABLE P-3 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALVES TO 
HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: EARTHWORMS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Hazard _Quoti!!Jt Valu~for Earthworms (Unities§) 
Area A AreaB AnaC Back~.round 

Screening Refinement Screening Refinement Screening Refinement Screening Refinement 

Chemical HQ Value HQ Value<1> HQ Value HQ Value<1J _.fiQ_ Value HQ Value<1> HQ Value HQ Value<IJ 

Inorganics (mg/kg): 
Arsenic 6.17E-02 3.00E-02 3.33E-02 2.78E-02 IEP IEP 4.17E-02 3.17E-02 
[Barium _NC NC NC NC NC NC NC NC 
[Beryllium lf:P IEP IEP IEP IEP IEP IEP IEP 
!Cadmium _!gf _mp 140R-02 7.00E-03 IEP IEP 3.07E-02 8.00E-03 
[Chromium 

-~······ 
,. ,,,,,., .. ··' 

~~',(iSE1•.yf!V';i' '"'::'' ::JA~f'IIIIH\fll1.····. . · ltmtt.l' IE~u· ( "'"""''·' ~!%;07' 3'!3 Jil ··: . 

[Cobalt lli JEP IEP IEP IEP IEP IEP _lliP_ 
[Copper _mp IEP IEP IEP IEP IEP IEP IEP 
[Lead 3.12E-02 l.~E-02 5.16E-Ol 2.02E-Ol I.05E-Ol 5.08E-02 4.20E-02 2.IOE-02 
[Mta~.;wy IEP j_EP IEP IEP IEP IEP l§ffja .. , ~OEt¥00 ·;;.;; 

• ummo • • 
0 

0 '• ,: "~ 0 6.20E-Ol 
[Nickel _!gf _mp IEP IEP IEP IEP IEP IEP 
I c. 2.29E-02 9.43E-03 1.57E-02 1.03E-02 IEP IEP IEP IEP 
!Silyer JiC NC IEP IEP IEP IEP IEP IEP 
!Tin IEP IEP IEP IEP IEP IEP IEP JEP 
[VanFJclium IEP IEP IEP IEP IEP IEP IEP IEP 
[Zinc IEP IEP IEP IEP IEP IEP IEP IEP 
Volatiles (ug/kg): 
Acetone NC NC NC NC IEP IEP IEP IEP 

!Semi-Volatiles (ug/kg): 
I Benzo(b )flurw~~•h"'1e IEP IEP IEP IEP NC NC IEP IEP 
[Benzyl Alcohol NC NC IEP IEP IEP IEP ill IEP 
[Chrysene IEP IEP IEP IEP NC NC ]::P IEP 
Die;;u.y -J..•~alate NC NC IEP IEP IEP lliE _lliP IEP 
Di-n-huthylphthalate IEP IEP liQ ]'l'Q_ E ]iC IEP IEP 

P)~ IEP IEP lEP IEP NC ]'K:_ lEP IEP 



TABLE P-3 (CONTINUED) 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO 
HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: EARTHWORMS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Notes: 

NC =Not Calculated (a threshold screening value was not available from the literature) 
IEP =Incomplete Exposure Pathway 
HI = Hazard Index 
NA =Not Applicable 

(Jl Arithmatic mean surface soil concentrations were used in place of maximum detected surface soil concentrations in the calculation of 
refmement Hazard Quotient and Hazard Index values. 

(Z) Hazard Index values were calculated by summing the individual Hazard Quotient values. 
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TABLE P-4 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALVES TO 
HAZARD QUOTIENT AND HAZARD INDEX VALVES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: PLANTS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Hazard Quotient Values for Plants (Unitless) 
Area A _At-eaB Area C " Back~:round 

Screening Refinement Screening Refinement Screening. Refinement Screening Refinement 

Chemical HQ Value H_9 Value (t) !!Q Value HQ Value<1> HQ Value HQ Value<t> _HQ Value HQ Value<1> 

Inorganics (mg/kg): 
!Arsenic 3.70E-Ol l.SOE-01 2.00E-Ol 1.67E-Ol 2.20E-Ol IEP 2.50E-Ol 1.90E-Ol 
Barium 4 f>LtF-0 1 2.36E-Ol 2.30E-Ol 1.71E-01 IEP 1.48E-Ol 2.20E-Ol 1.53E-Ol 
Beryllium IEP IEP IEP IEP IEP IEP IEP IEP 
C: -'· IEP IEP 1.05E-Ol 'i.?. 'iF-0?. IEP IEP ?. 10F-Ol 6.00E-02 
Chiut Luu .:. '···· !,.;, .: .11Jill'~:+".ll'l\,§!i: 

... . ,:,d&tF:V~I ,'>,' ...... :·.::·· ... 
~It IEP IEP IEP IEP IEP IEP IEP IEP 
Copper IEP IEP IEP IEP IEP IEP IEP IEP 
kad 3.12E-Ol l.82E-Ol . +'' : ·:/i' ... 5.08E-01 4 ?.OF-01 2.1 OE-01 :.-Jv,.{,\ 

~cury_ IEP IEP IEP IEP IEP IEP 4.00E-Ol 2.07E-Ol 
:Nickel JEP_ IEP IEP IEP IEP IEP IEP IEP 
.Seleninm \ik%i.~~1: ·~ol?:i!i::t\n d&;,; 6.60E-Ol . ':;?) 7.20E-Ol IEP IEP IEP IEP 
Lm!ver 1.75E-Ol 1.05E-Ol IEP IEP IEP IEP IEP IEP 
liii1_ IEP IEP IEP IEP IEP IEP IEP IEP 
iVanadium IEP IEP IEP IEP IEP IEP IEP IEP 
~nc IEP IEP IEP IEP IEP IEP IEP IEP 
!Volatiles (ug/kg): 
I Acetone NC NC NC NC IEP IEP IEP IEP 
!Semi-Volatiles (ug/kg): 
[!3enzo(Q)fluoranthene IEP IEP IEP IEP NC NC IEP IEP 
~zyl Alcohol IEP NC IEP IEP _I_EP IEP IEP IEP 
!Chrysene IEP IEP IEP JEP l'!_C N~ IEP IEP 
IDicu y ,J..•J,::~]MP. 4.00F.-04 4.00F.-04 IEP IEP IEP IEP IEP IEP 
lni. 1. rJphthalate IEP _IEP 2.00R-04 ?. OOF.04 'i OOF-04 5.00E-04 IEP IEP 
I.P-yrene IEP IEP l~P IEP NC NC IEP IEP 

HI for Semi-Volatiles <2>: 4.00E-04 0.0002 2.00E-04 S.OOE-04 5.00E-04 IEP 



TABLE P-4 (CONTINUED) 

COMPARISON OF SWMU 9 (AREA A, B, AND C) AND BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALVES TO 
HAZARD QUOTIENT AND HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: PLANTS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Notes: 

NC =Not Calculated (a threshold screening value was not available from the literature) 
IEP =Incomplete Exposure Pathway 
HI = Hazard Index 
NA =Not Applicable 

OJ Arithmatic mean surface soil concentrations were used in place of maximum detected surface soil concentrations in the calculation of 
refmement Hazard Quotient and Hazard Index values. 

<
2l Hazard Index values were calculated by summing the individual Hazard Quotient values. 
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TABLE P-5 

COMPARISON OF SWMU 9, AREA A SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 

Chemical 

In organics: 

Screening 

Value 

NC 

IEP 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Refinement 
HQ Value<2> 

NC 

IEP 

NC 

IEP 

IEP 

NC NC 

IEP NC 

IEP NA 

NC NC NC 

NC NC 

8.97E-01 

NA 

NA NA 
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TABLE P-5 (CONTINUED) 

COMPARISON OF SWMU 9, AREA A SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Notes: 

NC =Not Calculated (an NOAEL was not available from the literature) 
IEP =Incomplete Exposure Pathway 
HI = Hazard Index 
NA =Not Applicable 
NOAEL =No Observed Adverse Effect Level 
LOAEL =Lowest Observed Adverse Effect Level 

(Il Hazard Quotient values are based on NOAEL values. 

(Zl Average media concentrations, average body weights, and average ingestion rates were used in the calculation of refinement Hazard Quotient and 
Hazard Index values. 

<
3l Hazard Index values were calculated by summing the individual Hazard Quotient values. 
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TABLE P-6 

COMPARISON OF SWMU 9, AREA B SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALVES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 

Chemical 

Inorganics: 

HI for Semi-Volatiles <3>: 

Screening 

Value 

NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Refinement 
HQ Value<2> 

Screening 

Value 

Refinement 
HQ Value (z) 

Screening 

Value 

Screening 

Value 

Refinement 
HQ Value<2l 



TABLE P-6 (CONTINUED) 

COMPARISON OF SWMU 9, AREA B SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Notes: 

NC =Not Calculated (an NOAEL was not available from the literature) 
IEP = Incomplete Exposure Pathway 
HI= Hazard Index 
NA =Not Applicable 
NOAEL =No Observed Adverse Effect Level 
LOAEL = Lowest Observed Adverse Effect Level 

Ol Hazard Quotient values are based on NOAEL values. 

(Z) Average media concentrations, average body weights, and average ingestion rates were used in the calculation of refinement Hazard Quotient and 
Hazard Index values. 

<3> Hazard Index values were calculated by summing the individual Hazard Quotient values. 



TABLE P-7 

COMPARISON OF SWMU 9, AREA C SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Chemical 
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Notes: 

TABLE P-7 (CONTINUED) 

COMPARISON OF SWMU 9, AREA C SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

NC =Not Calculated (a threshold screening value was not available from the literature) 
IEP =Incomplete Exposure Pathway 
HI = Hazard Index 
NA =Not Applicable 

(ll Hazard Quotient values are based on NOAEL values. 

<
2
l Average media concentrations, average body weights, and average ingestion rates were used in the calculation of refinement Hazard Quotient and 

Hazard Index values. 

(J) Hazard Index values were calculated by summing the individual Hazard Quotient values. 
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TABLE P-8 

COMPARISON OF BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Hazard Quotient Values for Background Avian Receptors (Unitless) (J) 

Belted Kingfisher Great Blue Heron American Robin Red-Tailed Hawk 

Chemical 

Inorganics (mg/kg): 
Arsenic 
Barium 
B~llium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Tin 
Vanadium 
Zinc 
Volatiles (ug/kg): 
Acetone 

Notes: 

Screening 

HQ Value 

2.56E-Ol 
2.54E-Ol 

NC 
IEP 

t:~"ilf4D:&IO:QlWJ! 
NC 

1.06E-Ol 
3.50E-01 
5.51E-Ol 
5.33E-03 
8.22E-02 

6.82E-Ol 

NC 

Refinement 
HQ Value<2l 

1.49E-Ol 
1.47E-Ol 

NC 
IEP 

8.15E-Ol 
NC 

6.17E-02 
2.04E-OI 
3.20E-01 
3.10E-03 
4.78E-02 
8.08E-Ol 
3.96E-01 

NC 

Screening Refinement Screening Refinement Screening 

HQ Value HQ Value HQ Value <2l HQ Value HQ Value <2> 

6.13E-02 5.27E-02 2.05E-O 1 4.87E-02 1.66E-02 
6.05E-02 5.20E-02 

NC NC IEP IEP IEP 
IEP IEP ~rep;:~S~~J;-oo':;fJ~I 3.84E-O 1 6.41E-0 I 

3.34E-Ol 2.87E-Ol ?IF3~8~Q~1)~ !fwY':t1l!tl~~EEU0'~''':''~1: ; ,. ,,_ei' 
NC NC IEP IEP IEP 

2.53E-02 2.18E-02 IEP IEP IEP 
8.35E-02 7.I8E-02 
1.31E-O I 1.13E-O 1 
I.27E-03 1.09E-03 IEP IEP IEP 
1.96E-02 1.69E-02 IEP IEP IEP 
3.31E-Ol 2.85E-OI IEP IEP IEP 
1.63E-01 1.40E-OI IEP IEP IEP 

NC NC IEP IEP IEP 

NC =Not Calculated (a threshold screening value was not available from the literature) 
IEP = Incomplete Exposure Pathway 
HI= Hazard Index 
NA =Not Applicable 

Refinement 
HQ Value<Z> 

8.18E-03 
5.69E-02 

IEP 
2.38E-02 
3.96E-OI 

IEP 
IEP 

3.59E-OI 
1.48E-OI 

IEP 
IEP 
IEP 
IEP 

IEP 

9.93E-Ol 

IEP 
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TABLE P-8 (CONTINUED) 

COMPARISON OF BACKGROUND SCREENING-LEVEL HAZARD QUOTIENT AND HAZARD INDEX VALUES TO HAZARD QUOTIENT AND 
HAZARD INDEX VALUES CALCULATED FOLLOWING THE REFINEMENT OF EXPOSURE ASSUMPTIONS: AVIAN RECEPTORS 

SWMU 9- TANKS 212-217 
NAVAL STATION ROOSEVELT ROADS, CEIBA, PUERTO RICO 

Notes (continued): 

Ol Hazard Quotient values are based on NOAEL values. 

(
2
) Average media concentrations, average body weights, and average ingestion rates were used in the calculation of refinement Hazard Quotient and 

Hazard Index values. 

<
3
l Hazard Index values were calculated by summing the individual Hazard Quotient values. 
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