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INTRODUCTION

This report presents airphoto analyses of suspected waste
disposal sites in or near the Roosevelt Roads Naval Reserve in Puerto
Rico. The locations of the these sites are depicted in Figures 1 and 2.
The focus of the analyses was to note the nature and location of
historical changes, particularly with respect to waste disposal ac-
tivities, in or adjacent to each of the sites. As part of the analyses,
GDI assessed features and conditions including, but not necessarily
limited to: 1) observable waste disposal activities, 2) locations of
pertinent structures, 3) distance to sensitive receptors (e.g., inhabited
areas, wetlands, surface waters, efc.), 4) adjacent land use/cover, and
5) indications of vegetative stress and other similar damage charac-
teristics.

Historical black-and-white photographs from 1951, 19568, 1959,
1964, 1967, 1972, and 1977 were analyzed for this report. Descrip-
tions of these photographs are provided in Table 1. Results of the
analyses for sites 1 and 6 are annotated on copies of site maps
supplied by Baker Environmental. Resulits of the Site 5, 7, 10, 13, 18
and 21 analyses are annotated on enlargements of 1:24,000-scale
USGS topographic maps. A list of the annotations used for the map
overlays is given in Table 2. Photographic enlargements have aiso
been provided for sites 5, 7, 10, 13 and 21 for June 18, 1958 and
December 20, 1977, and can be found in the folder attached to the
back of this report. Key features annotated on overlays to the photo
enlargements correspond to those annotated on overlays to the
topographic map enlargements. The site boundaries correspond to
those delineated on the site maps provided by Baker Environmental
and do not constitute legal property boundaries. A general lack of
activity over time was observed for sites 2, 3, and 14. Therefore, no
description of these sites have been provided in this report.
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1951
1958
1958
1959
1964
1967
1972
1977

Table 1.

Airphoto Descriptions

Source Scale Proiject Frames
USGS 1:20,000 GS~LR 149,150
DIA 1:6,100 HO02277 10-13
DIA 1:6,100 H002300 9,94,10,10A
DIA 1:6,100 H02303 29-31
ASCS 1:20,000 ELT-11DD 93-95
ASCS 1:20,000 ELT-22DD 164-166
Unknown 1:20,000
NOS 1:34,400 77E 6268,6269,

6232,6233

Table 2.

CA
DB
DK
EX
FA
GA
IM
LT

0s

Vs

Map Annotations

Building
Container
Cleared Area
Debris
Dark—-toned
Excavation

Fill Area
Graded Area
Impoundment
Light-toned
Mounded Material
Open Storage
Structure
Vehicle

Vehicle Storage




RESULTS OF AIRPHOTO ANALYSES




Site 1: March 18, 1967

No activity could be observed on the March 1, 1959 airphotos
acquired over this site. However, the access road (see Figure 3)
appeared to be used frequently. Two buildings (B) are evident in a
cleared area east of the site. Several vehicles (V) are located west of
the buildings, and appear to be trucks with trailers. A rectangular
impoundment (IM) is visible west of the tracks, and there appears to
be liquid in the bottom. An area of alternating strips of vegetation and
bare soil (not annotated) is visible south of the buildings, but the origin
of this phenomenon could not be determined. A dirt access road
connects the cleared area with the access road linking Site 1 with
Route 70. On the 1972 photos, a cleared area with light-toned
material (probably debris) was visible west of the buildings. These
same features, with little change, were also evident on the 1977 aerial
photos of the site.
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Site 5: January 8, 1951

A trench (TR) with an associated vehicle are visible near an
access road as depicted in Figure 4. The bottom of this trench ap-
pears dark in tone, suggesting the presence of possible wet or burned
material. To the north of the site an area (denoted as "EX/DA/FA") is
disturbed and covered with a large amount of earthen material. Part
of this area appears to have been excavated. Structures (S) are
visible in a cleared area (CA) near an access road north of the trench.
(See Figures A-1 and A-2 in the Appendix for aerial photographic
prints of this site in 1958 and 1977).
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Site 5: June 18, 1958

A deep trench is visible in the western portion of the site (see
Figure 5). The mounded material (MM) along the southwest side of
the trench possibly came from its excavation. Smoke, evidence of
burning, is visible in the northern end of the trench, and an access
road leads to the southern end. An area of piled debris (DB) is visible
on the southern side of an access road that originates from the
northern part of the site. Two structures can be seen northeast of the
piled debris. The historical features seen in 1951 are annotated with a
thin dashed line. Further excavation has been undertaken on the area
north of the site boundary since 1951. Also noted on Figure 5 is the
extent of the fill area (FA) associated with the site.
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Site 5: October 29, 1958

As shown in Figure 6, the overall condition of this site does not
appear to differ significantly from that depicted in the previous figure.
The trench visible in the western part of the site appears to be
unchanged except for the presence of light-toned (LT) and dark-toned
(DK) mounded material visible in the location where smoke could be
seen on June 18, 1958. Possible containers (C) can be seen at the
base of the fill area on the north side of piled debris, which was seen
in June. The containers are rectangular in shape and appear to be
tightly grouped. All structures and access roads appear to be
unchanged from June 18, 1958.




SITE 5

-~ T OCTOBER 29, 1958



Site 5: November 15, 1964

In the 1964 aerial photos over the area, the western access road
is still visible (see Figure 7). The trench noted in 1951 and 1958 south
of this road is no longer evident, and a new trench or ditch is visible
further south of the access road. The new trench is seen at the edge
of the area that was filled and graded to cover the trench seen in
1958, indicating that it could be for drainage rather than waste
disposal, but this could not be established through interpretation of the
aerial photography. The new trench is linked with the bay to the east
by a drainage channel. The fill area east of the new trench has been
expanded to the south into the bay. The area of piled debris seen
north of the new fill area has increased in size since 1958, covering
the area where containers were seen in October, 1958. A new struc-
ture can be seen northwest of the debris area. In addition, a drainage
channel leading from this fill area to the bay (Ensenada Honda) is
visible. The historical features seen in October 29, 1958 are an-
notated with a thin dashed line.

Site 5: December 20, 1977

By 1977 the site had completely re-vegetated, and no additional
activity could be observed. |
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Site 6: January 8, 1951

Much of the hatched area depicted in Figure 8 was cleared, and
filling activity was evident on aerial photographs taken at that time. An
access road could be seen leading to a fill face, and some kind of
material, possibly debris, appeared to be located along the bottom
edge of the fill face. On the 1964 photos, the same features evident in
1951 and 1958 (with the exception of the possible debris) were still

visible. By 1977 no activity could be seen, and the site had completely
re-vegetated.
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Site 7: January 8, 1951

A small sand extraction operation is active in 1951 in the center
of the site (see Figure 9). The operation is accessed by a road from

the northwest. Located on the western edae of the site is an area of

(XN AR A AYAC A B § | vu W W WV MW LAl Wwia U

gray material (DK M) that apparently had been spread across the sur-
face, suggesting possible liquid disposal. (See Figures A-3 and A-4 in
the Appendix for aerial photographic prints of this site in 1958 and
1977).




SITE 7

195/

4

JANUARY &



Site 7: June 18, 1958

The analysis of aerial photography dated June, 1958 revealed
that the extraction operation had expanded to the extraction and
graded area delineated on the overlay to Figure 10. An area of
mounded material (MM) is visible on the north side of the ex-

cavation/graded area. The material probably had been recently
excavated.
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Site 7: November 15, 1964 and December 20, 1977

The results of the analyses of aerial photography dated 1964
and 1977 are depicted on an overlay to Figure 11. By 1964 the whole
site was vegetated except for three cleared areas. The northernmost
area had a building on it and two possible trench scars indicative of
filling. Berms (not annotated) on this cleared area suggest heavy
earthmoving machinery had been operating in this area.

On the 1977 photos a rectangular-shaped waste disposal area is
visible in the center of the site. The area is accessed by a road from
the west. Piled debris is evident in the disposal area, and large
cleared areas are visible in the northwest. Dump truck-sized mounds
of material are stored at the western-most cleared area. The material
is probably cover for the disposal area. Debris, an excavation/graded
area and a cleared area with mounded material can be seen on the
west side of the site.

————
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Site 10: January 8, 1951

All buildings depicted on the USGS quadrangle map, as seen in
Figure 12, and two additional buildings delineated on the overlay, are
in place in 1951. Open storage (OS) areas are numbered sequentially
from north to south and west to east to aid in their description and
tracking. The numbers are unique so that open storage areas seen in
subsequent years can be individually identified. Open storage areas
1, 3 and 4 contain possible crates or drums. Open storage area 2
appears to be for vehicle parking/storage. A mound of dark-toned
material (MM) is visible in the southern section of the site. (See
Figures A-5 and A-6 in the Appendix for aerial photographic prints of
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Site 21: January 8, 1951

In 1951 a large multi-storied building and a small structure were
visible on or near the approximate Site 21 boundary. The area around
the buildings appears vegetated. An access road winds around the
site and connects with a network of roads that link a group of other
buildings scattered across the Hhill.
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Site 10: June 18, 1958

Site activity, annotated on an overlay to Figure 13, has increased
significantly since 1951. OS1 has increased in size with containers,
crates or drums, and equipment is visible within its boundaries. One
building has been removed from OS1 and another has been added.
The removed building and other historical features are delineated with
a thin dashed line. OS2 has vehicles and equipment stored within its
boundaries and containers can be seen on its west side. An area of
debris is visible south of OS2. Also south of OS2 is a new open
storage area, OS5, which contains vehicles and containers. The

containers appear to be either crates or drums. Features no longer
visible from 1951 include mounded material, OS3 and 0S4 nrmnnue!\l

T IV T EEW/ AT T W TR TIALWw T LAl

seen southeast of QS1, and a building north of OS1.

By June 1958, the larger of the two buildings had been removed
and the area had begun to revegetate. The historical location of the
large building is delineated on the overay to Figure 13. An access
road originates from the north and terminates at the small building, still
visible in the center of the site.

The site continued to revegetate through 1977, the time when
the west side of the site appears to have been mowed.
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Site 10: November 15, 1964 and December 20, 1977

Findings for 1964 and 1977 are delineated on an overlay to
Figure 14. Site activity did not change significantly from 1958 to 1964.

> i ict ~ QA ae vicilhia §
A ground scar (GS) is visible where open storage 0S4 was visible in

1951.

Site activity in 1977 increased significantly from 1964. Almost all
of this increase was associated with the open storage areas. There
appears to be more equipment and containers visible within OS2 than
was seen in 1964. OS5 expanded greatly since 1964, and much of
the area appears to be for parking. A new open storage area, 0S8, is
visible northeast of OS1. It contains equipment and containers. The
ground scar seen‘in 1964 is still visible.
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Site 13: June 18, 1958

Few significant changes occurred at this site between 1951 and
1958. An overlay to Figure 15 depicts the three areas that comprise
Site 13 as seen on the 1958 aerial photography. The eastemmost
area appears to be a large excavation operation, with eight
earthmoving vehicles (V) visible. An open storage area of vehicles
and equipment can be seen on the southwest side of this area. (See
Figures A-7, A-8 and A-9 in the Appendix for aerial photographic prints

of the site in 1958 and 1977).

The two western areas of Site 13 were created with a com-
bination of clearing, filling and grading. These areas were indicated as
sites for wells which could be the structures/buildings delineated on
the overlay. No obvious sources of contamination could be seen on
the photography.

The three areas began to revegetate after 1958, and so no
further discussion is presented.
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Site 18: January 8, 1951

As evident on airphotos acquired in 1951, this site was devoid of
vegetation during this time period. A building can be seen in the
southeast corner of the site. Two sheds, annotated in Figure 16, are
directly north of the building. A drainage channel, west of the building,
bisects the southern boundary of the site. A circular cleared area is
-also visible in the center of the site. (See Figures A-8 and A-9 in the
Appendix for aerial photographic prints of this site in 1958 and 1977).

—
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Site 18: June 18, 1958

The building and sheds seen in 1951 are not present on the
1958 photos (see Figure 17). Two new buildings, however, are visible
at the site. The easternmost building has containers on its west side,
but the identification of these containers could not be determined from
the photography. A drainage ditch/trench originates from the south-
west side of the building and terminates at the drainage ditch to the
west, which was visible in 1951. Located on the west side of the
drainage ditch is a possible fill area. Light-toned mounded material
(LTMM) can be seen on the southeast side of the fill area. The
cleared area was visible in 1951.
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Site 18: November 15, 1964 and December 20. 1977

Due to a lack of significant changes, features for both 1964 and
1977 are annotated on the overlay to Figure 18. By 1964, vegetation
had encroached on the sites western and southem boundaries.
Possible crates can be seen in an open storage (OS) area northwest
of the northernmost building. Much of the possible fill area seen in

1958 had vegetated except for a cleared area which was visible in
1958. '

The site did not change significantly by 1977. The circular
cleared area visible in 1964 had revegetated, and a possible trench
can be seen on the site's eastern side.
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REPORT OF THE GEOPHYSICAL INVESTIGATION : |
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APPENDIX 3. C

CALCULATION OF HYDRAULIC CONDUCTIVITY |
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0
0.0033
0.0066

0.01
0.0133
0.0166

0.02
0.0233
0.0266

0.03
0.0333
0.0366

0.04
0.0433
0.0466

0.0%
0.0533
0.0566

0.06
0.0633
0.0666

0.07
0.0733
0.0766

0.08
0.0833
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0.09
0.0933
0.0966

0.1
0.1033
0.1066

0.11
0.1133
0.1166

0.12
0.1233
0.1266

0.13
0.1333
0.1366

0.14
0.1433
0.1466

0.15
0.1533
0.1566

0.16
0.1633
0.1666

0.17
0.1733
0.1766

0.18
0.1833
0.1866

0.18

1.601
8.897
8.459
6.772
4.782
2.751
1.582
1.149
0.275
-0.741
-0.408
-0.09
0.337
0.646
0.788
0.755
0.65
0.521
0.446
0.413
0.399
0.465

0.508

0.508
0.484
0.451
0.432
0.418
0.413
0.413
0.408
0.404
0.394
0.389

0.38
0.375
0.366
0.361
0.356
0.347
0.332
0.397
0.397
0.337
0.321

0.19
0.294
0.361
0.875
0.342
0.304

0.28
0.271
0.275

0.28
0.275
0.27%
0.266
0.261

© pea b pet e et et b h a s b frh fA ps jrh b f e fh ek et peh beb ed b pamh ped ek A peh ped A b e b b e bon e feet et pi fet et e h e e e pe e e b R et P e e



o

0.2
0.2033
0.2066

g.21
0.2133
0.2166

0.22
0.2233
0.2266

0.23
0.2333
0.2366

0.24
0.2433
0.2466

0.25
0.2533
0.2566

0.26
0.2633
0.2666

0.27
0.2733
0.2766

0.28
0.2833
0.2866

0.29
0.2933
0.2966

0.3
0.3033
0.3066

0.31
0.3133
0.3166

0.32
0.3233
0.3266

0.33
0.3333

0.35
0.3666
0.3833

0.4
0.4166
0.4333

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

0.6
0.6166
0.6333

0.252
0.252
0.247
0.242
0.242
0.237
0.237
0.233
0.228
0.223
0.223
0.218
0.218
0.214
0.214
0.209
0.209
0.204
0.204
0.199
0.199
0.195
0.195
0.19
0.19
0.185
0.185
0.18
0.18
0.18
0.175
0.175
0.175
0.171
0.171
0.171
0.166
0.166
0.166
0.166
0.161
0.157
0.147
0.142
0.138
0.133
0.128
0.123
0.123
0.119
0.119
0.114
0.114
0.109
0.109
0.109
0.104
0.1
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AQTESOLYV

A Program for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLY isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQT RSO LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection {ests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTESOLV RESULTS

Version 1.10

05/12/92 07:54:55
_____ TRST DRSCRIPTION
Data set........... rTgw08r.dsk
Data set title..... R7GW08 RISING HEAD TEST
Rnowns and Constants:
No. of data point8...ccevvieienannns 157
Radius of well casing............... 0.083
Radius of well...ovuvenininnnnnn, 0.66
Aquifer saturated thickness......... 22
Well screen length.................. 20
Static height of water in well...... 22
Log(Re/RW) ce i iiiieneaans 2.639
A, B, Gt e aas 0.000, 0.000, 1.979
ANALYTICAL METHOD
Bouwer-Rice {(Unconfined Aquifer Slug Test)
RESULTS FROM STATISTICAL CURVE HATCHING
STATISTICAL MATCH PARAMETER RSTIMATES
Estimate Std. EBrror
£ = 1.46958-003 +/- 1.7T06E-005
70 = 1.2738K+000 +/-  2.9918E-002
ANALYSIS OF MODEL RESIDUALS
residual = calculated - observed
weighted residual = residual ¥ weight
Weighted Residual Statistics:
Kumber of residuals............... 33
Number of estimated parameters.... 2
Degrees of freedom................ 3
Residual meanm......ooovvvnnvunans. 0.0003885
Residual standard deviation....... 0.004022
Residual variance................. 1.617E-005
Hodel Residuals:
Tine Observed Calculated Residual Weight
0.4666 0.268 0.28173 0.0062721 1

A dQan [N ) A aeean N oAnacaT




V.2ibd v. 44t

0.5333 0.227
(.55 0.212
0.5666 0.203
0.5833 0.189
0.6 0.179
0.6166 0.17
0.6333 0.16
0.85 0.151
0.6666 0.146
0.6633 0.137
0.7 0.127
0.7166 0.123
0.7333 0.118
0.75 0.108
0.7666 0.104
0.7833 0.088
0.8 0.094
0.8166 0.094
0.8333 0.085
0.85 0.085
0.8666 0.08
0.8833 0.078
0.9 0.078
0.9166 0.071
0.9333 0.066
0.95 0.066
0.9666 0.061
0.9833 0.056
1 0.086

U.4o¥0/
0.22107
0.21513
0.20369

0.1398
0.13245
0.125%3
0.11893
0.11268
0.10679
0.10117
0.095854
0.090844
0.086068
0.081544
0.077282
0.073219

0.06337

0.065744

0.062288
0.069014
0.055928
0.052389
0.050203

V.UU10010
-6.08038E-005
-0.0031317
-0.00088799

a ansie0c
“V.UV4i094

-0.0040144
-0.0034493
-0.0043309

-0 0N4LQ9
V.Uvigas

-0.0015548
-0.0027978
-0.0054485
-0.0023262
-0.00092718
-0.0046751
-0.0027862
-0.0021724
-0.0018537
0.003156
-0.0010682
0.0034564
0.0027182
0.001781
0.0056302
0.0052587
0.003712
0.0069865
0.0050708
0.003011
0.0057867

[ U I S el T el i e e e e el o e e B e e e S el el ol

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATRS

Estimate
b = 1.4695B-003
y0 = 1.273BE+000
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AQTESOLYV

A Program for
Automatic Bstimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glena M. Duffield
and
James 0. Ruwbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703} 476 - 0335
AQTESOLV 1isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQTES O LV, including the following:

o confined aquifers, unconfined aguifers,
and leaky aquifers

¢ pumping tests, injection tests, recovery tesis,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients

o Statistical analysis of results

(=]

Complete graphical display of results
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AQTESOLY RESULTS
Version 1.10

05/12/92 09:56:41

TEST DESCRIPTION

Data set........... B:rTgw07f.dsk

Data set title..... RTGHO7 Falling Head Test

Knowns and Constants:
Ko. of data pointg.......coviennenn. 162
Radius of well casing............... 0.083
Radius of well. .. oiiiiiiiiiiiin 0.68
Aquifer saturated thickness......... 13
Well screen length.................. 20
Static height of water in well...... 13
Y0 CT A ) 2.302
R T U 0.000, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMRTER ESTIMATES

Rstimate Std. Brror

k= 2.2675E-003 +/-  4.3692K-005
y0 = 8.4842E-001 +/-  1.6019E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residwals............... 87

Number of estimated parameters.... 2

Degrees of freedom................ 85
Residual mean..........covveevnen 0.002379
Residual standard deviation....... 0.01846
Residual variamce................. 0.0003406

Model Residuals:

Time (Observed Calculated Residual Weight



i WM‘

0.511
0.502
0.488
0.488
0.459
0.459
0.421
0.431
0.426
0.407
0.403
0.393
0.379
0.369

0.36
0.38%
0.327
0.346
0.332
0.317
0.317
0.308
0.303
0.234
0.289
0.284
0.275

0.27
0.265
0.261
0.256
0.281
0.248
0.242
0.237
0.232
0.227
0.227
0.223
0.218
0.213
0.213
0.209
0.208
0.204
0.134
0.199
0.199
0.194

0.19

0.18
0.185
0.185

0.18

0.18
0.175
0.175
0.175
0.171
0.111
0.1711
0.166
0.166
0.161

0.4883

0.4789
0.46994
0.46116
0.45228
0.44382
0.43553
0.42714
0.41915
0.41132

0.4034
0.39586

0.38846

0.38038
0.37385
0.36686

0.3598
0.35307
0.34647

0.3398
0.33345
0.32721
0.32091
0.31481
0.30303
0.30307
0.29741
0.29185
0.28623
0.28088
0.27563
0.27032
0.26527
0.26031
0.25528
0.25052
0.24584

0.2411

0.2366
0.23217

0.2217
0.22345
0.21827
0.21508
0.21103
0.20708
0.20309

0.1993
0.19587

0.1918
0.18822

0.1847
0.18114
0.17776
0.17443
0.17107
0.16788
0.16474
0.16156
0.15854
0.15558
0.15258
0.14373
0.14633

0.023102
0.018055
0.026841
0.0067211
0.015177
-0.014526
0.0038605
0.006846
-0.0043179
-0.00039742
~-0.0028558
-0.0094552
-0.01197%
-0.013853
-0.011863
-0.032799
-0.0070724
-0.014472
-0.0228
-0.016447
-0.019213
-0.017812
-0.020913
-0.020026
-0.019075
-0.022409
-0.021849
-0.021229
-0.019878
-0.019627
-0.019319
-0.019265
-0.018306
-0.018294
-0.018521
-0.018837
-0.014103
-0.013596
-0.014173
-0.014702
-0.010445
-0.010268
-0.0060454
-0.0070251
-0.01308
-0.0040924
-0.00029551
-0.0015696
-0.0018037
0.0017821
0.0003009
0.0038575
0.002244
0.0055672
0.0039261
0.0071244
0.010263
0.0034351
0.012456
0.01542
0.013415
0.016268
0.014067



- 0.3166 0.187 0.13877 0.018234 |
.32 0.152 0.13609 0.015907 1

0.3233 0.182 0.13355 0.018451 t

0.3266 0.152 0.13108 0.020948 1

. 0.33 0.147 0.12853 0.018471 1

! ‘ 0.3333 0.147 0.12613 0.020874 1

o~ 0.35 0.133 0.11464 0.018362 1
0.3666 0.123 0.10426 0.018745 1

0.3833 0.114 0.094759 0.019241 1

0.4 0.109 0.086128 0.022872 1

0.4166 0.1 0.078328 0.021672 1

0.4333 0.095 0.071193 0.023807 1

- 0.45 0.09 0.064708 0.025292 1
0.4666 0.086 0.058648 0.027152 1

0.4833 0.081 0.053488 0.027512 i

0.5 0.076 0.043616 0.027364 1

0.5166 0.076 0.044213 0.031787 1

1

0.5333 0.071 0.040186 0.030814

RESULTS FROM VISUAL CURVE MATCHING

- VISUAL MATCH PARAMETER ESTIMATES
Estimate
K = 2.26758-003
y0 = §.4842E-001
PaaaN
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AQTESOLYV

A Program for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, IIl
Geraghty & Hiller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQTES 0LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
“ and slug tests
Peatures:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

Conplete graphical display of results
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AQTESOLY RESULTS
Version 1.10

05/11/92 12:24:51

TEST DESCRIPTION

Data set........... B:r07gw06r.dsk

Data set title..... ROTGNO6 RISING SLOG TEST

Enowns and Constants:
No. of data points....ccovuieeennnn. 154
Radius of well casing............... 0.083
Radius of well......coonvnnivnnn.n. 0.66
Aquifer saturated thickness......... 4
Well screen length.................. 10
Static height of water in well...... 4
Log(Re/RW) .o iiriiiiiiiieennenns 1.408
S 1 N 0.000, 0.000, 1.504

ARALYTICAL METHOD

Bouwer-Rice {Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMRTER ESTIMATES

Estimate Std. Error
K = 1.4468E-003 +/- 1.3095E-005
y0 = 1.9659+000 +/- 1.6154E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 95

Humber of estimated parameters.... 2

Degrees of freedom................ 93
Residual mean...............oce... -0.001296
Residual standard deviation....... 0.01682

Residual variance................. 0.0002829



Time Observed Calculated Residual Weight

0.2 1.046 1.083 -0.036338 1
0.2033 £.041 1.0724 -0.031396 1
0.2066 1.032 1.0619 -0.029898 1

0.21 1.023 1.0512 -0.026189 |
0.2133 1.013 1.0408 -0.027899 1
0.2166 1.008 1.0307 -0.022709 1

0.22 0.999 1.0203 -0.021315 1
0.2233 0.99 1.0103 -0.020327 1
0.2266 0.985 1.0004 -0.015437 1

0.23 0.975 0.99035 -0.015348 1
0.2333 0.966 0.98065 -0.014653 1
0.2366 0.961 0.97105 -0.010053 1

0.24 0.952 0.96126 -0.009261 1
0.2433 0.947 0.95185 ~-0.004851 1
0.2466 0.938 0.94253 -0.0045331 1

0.2% 0.928 0.93303 -0.0050282 1
0.2533 0.924 0.92383 0.00010544 1
0.2366 0.914 0.91485  -0.00085033 |

0.26 0.909 0.90562 0.0033754 1
0.2633 0.9 0.89676 0.0032408 1
0.2666 0.891 0.88798 0.0030194 l

0.27 0.886 0.87903 0.0069741 i
0.2733 0.881 0.87042 0.010579 {
0.2766 0.672 0.8619 0.0101 i

0.28 0.862 0.85321 0.0087916 1
0.2833 0.858 0.84486 0.013144 1
0.2866 0.848 0.83659 0.011414 1

0.29 0.844 0.82815 0.015851 {
0.2933 0.834 0.82004 0.013958 1
0.2366 0.829 0.81201 0.016385 1

0.3 0.82 0.80383 0.016174 1
0.3033 0.815 0.79596 0.019043 1
0.3066 0.806 0.78817 0.017835 1

0.31 0.801 0.78022 0.020783 1
0.3133 0.792 0.77258 0.013421 l
0.3166 0.787 0.76502 0.021984 {

0.32 0.762 0.7573 0.024698 {
0.3233 0.773 0.74989 0.023112 1
0.3266 0.768 0.74285 0.025453 1

0.33 0.793 0.73506 0.023941 1
0.3333 0.754 0.72786 0.026136 1

0.35 0.721 0.69252 0.028485 1
0.3666 0.688 0.65908 0.02892 i
0.3833 0.65% 0.62707 0.027928 1

0.4 0.622 0.59662 0.025382 1
0.4166 0.589 0.56781 0.021187 1
0.4333 0.561 0.54024 0.020763 1

0.48 0.528 0.514 0.013999 1
0.4666 0.5 0.48918 0.010816 1
0.4833 0.476 0.46543 0.010573 1

0.5 0.448 0.44282 0.0051761 1
0.5166 0.424 0.42144 0.0025561 1
0.5333 0.401 0.400986  2.3398R-005 1

0.55 0.377 0.3815 -0.0045033 {
0.5666 0.358 0.36308 -0.0050839 1
0.5833 0.339 0.34545 -0.0064509 {

0.6 0.316 0.32867 -0.012674 1
0.6166 0.302 0.31281 -0.010805 1
0.6333 0.283 0.29761 -0.014614 1

0.65 0.269 0.28316 -0.014161 L
0.6666 0.25 0.26949 -0.019489 1



0.7166
0.7333
0.75
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8633

0.9166
0.9333

0.95
0.9666
0.9833

M . . .

[ - T
B DY b . . . .
B O CO A OO v DDA CO O = BN

0.212
0.198
0.189
0.179

0.17

0.16
0.151
0.146
0.137
0.132
0.123
0.118
0.113
0.109
0.104
0.099
0.094

0.08
0.047
0.033
0.024
0.014

0.01

0.01

0.01
0.005
0.005
0.008
0.008
0.005
0.008
0.005

0.23217
0.2209
0.21017
0.20002
0.18031
0.18107
0.17232
0.16385
0.16599
0.14846
0.14125
0.13439
0.1279
0.12169
0.11678
0.11019
0.10484
0.099748
0.054951
0.030272

0.016677 -

0.0091871
0.0050611
0.0027862
0.001536
0.00064617
0.00046615
0.0002568
3.79388-021
9.76728-024
2.51458-026
6.4737E-029

-0.020171
-0.022896
-0.021168
-0.021021
-0.020307
-0.021065
-0.021323
-0.0179%4
-0.016992
-0.01646
-0.0182%
-0.016391
-0.014902
-0.012691
-0.011781
-0.011191
-0.010839
-0.0097479
-0.0079506
0.002728
0.0073233
0.0046129
0.0049389
0.0072118
0.008464
0.0041538
0.0045339
0.0047432
0.005
0.005
0.00%
0.008

Pt A b peh ek Pt e A et b peh bt fn e A fed b e b et P b Bh e e eh B el e e e

Eatinate
E = 1.4468E-003
y0 = 1.9659%+000
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RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES
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AQTESOLY

4 Program for
Automatic Bstimation of Aquifer Coefficients

Frou Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLY isa user-friendly program designed to
analyze data from aguifer tests automatically. Aquifer
coefficients for a variety of aguifer test conditions can
be estimated by A QT E SO LV, including the following:

o confined aquifers, unconfined aguifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests

Features:

o Interactive, menu-driven program design

o - Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of resulis
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AQTESOLY RESULTS
Version 1.10

05/12/92 10:21:13
"""""""""""""""""""""" T8ST DRSCRIPTION
Data set........... B:r7gw06f.dsk
Data set title..... R7GW06 Falling Head Test
Enowns and Constants:
No. of data poimt8...vveerinieinnnns 163
Radius of well casing.........c..... 0.083
Radius of well.....covvinevnnnannen 0.66
Aquifer saturated thickness......... 4
Well screen lemgth.......oveevoenen. 10
Static height of water im well...... 4
Log{Re/RR) vrrrieirrrrerncrancascacas 1.409
R T 0.000, 0.000, 1.504
ANALYTICAL METHOD
Bouwer-Rice (Unconfined Aquifer Slug Test)
RESULTS FROM STATISTICAL CURVE MATCHING
STATISTICAL MATCH PARAMETER ESTIMATES
Estinate Std. Error
K = 1.5492B-003 +/- 2.2528E-005
y0 = 1.1725B+000 +/-  1.1799E-002
ANALYSIS OF MODEL RESIDUALS
regidual = calculated - observed
weighted residual = residual ¥ weight
Weighted Residual Statistics:
Number of residuals............... 121
Nuaber of estimated parameters.... 2
Degrees of freedom.......coevunnn. 119
Residual mean............couvunnn. 0.006184
Residual standard deviatien....... 0.02468
Residual variance..........ceeuvuun 0.0006093
Hodel Residuals:
Time (Observed Calculated Besidual Keight
0.09 0.93¢4 0.87972 0.054284 1

A eacnn




0.1 0.896 0.85208 0.043923

0.1033 0.882 0.84315 0.038851
0.1066 0.868 0.83431 0.033686
0.11 0.858 0.82531 0.032692
0.1133 0.844 0.81666 0.027341
0.1166 0.835 0.8081 0.026898
0.12 0.825 0.79938 0.0258621
0.1233 0.811 0.791 0.019998
0.1266 0.802 0.78271 0.019286
0.13 0.792 0.77426 0.017735
0.1333 0.718 0.76615 0.011849
0.1366 0.769 0.75812 0.010877
0.14 0.755 0.74994 0.0050605
0.1433 0.745 0.74208 0.0029189
0.1466 0.736 0.73431 0.0016949
0.15 0.726 0.72638  -0.00037858
0.1533 0.7117 0.71877 -0.0017671
0.1566 0.703 0.71124  -0.0082353
0.16 0.638 0.70356  -0.0055579
0.1633 0.689 0.69619 -0.007185%
0.1666 0.679 0.68689  -0.0098304
0.11 0.67 0.68145 -0.011454
0.1733 0.66 0.67431 -0.014313
0.1766 0.656 0.66725 -0.011247
0.18 0.646 0.66004 -0.014045
0.1833 0.637 0.65313 -0.016128
0.1866 0.627 0.64628 -0.019284
0.19 0.623 0.63931 -0.016308
0.1933 0.613 0.63261 -0.019609
0.1366 0.608 0.62598 -0.01798
0.2 0.599 0.61922 -0.020223
0.2033 0.584 0.61273 -0.018734
0.2066 0.585 0.60631 -0.021314-
.21 0.58 0.59977 -0.019769
0.2133 0.578 0.53348 -0.018484
0.2166 0.566 0.58726 -0.021265
0.22 0.561 0.58093 -0.019926
0.2233 0.557 0.57484 -0.017838
0.2266 0.541 0.56881 -0.021815
0.23 0.542 0.56267 -0.02067%
0.2333 0.538 0.55678 -0.018779
0.2366 0.533 0.55094 -0.017844
0.24 0.524 0.545 -0.020997
0.2433 0.519 0.53929 -0.020286
0.2466 0.514 0.53364 -0.019635
0.2 0.509 0.52187 -0.018875
0.2533 0.505 0.52234 -0.017343
0.2566 0.495 0.51687 -0.02187
0.26 0.491 0.51129 -0.020291
0.2633 0.486 0.50533 -0.019333
0.2666 0.481 0.50063 -0.015631
0.21 0.476 0.49523 -0.019227
0.2733 0.472 0.43004 -0.018038
0.2766 0.467 0.4843 -0.017903
0.28 0.462 0.47967 -0.017669
0.2833 0.458 0.47464 -0.016642
0.2866 0.453 0.46967 -0.016669
0.29 0.448 0.4646 -0.016599
0.2933 0.443 0.45973 -0.01673
0.2966 0.443 0.45491 -0.011813
0.3 0.434 0.45 -0.016002
0.3033 0.429 0.44529 -0.016287
0.3066 0.429 0.44062 -0.011621

0.31 0.425 0.43386 -0.010865

vanne



0.32 0.41 {.42217 -0.012171

0.3233 0.406 0.417175 -0.011747
0.3266 0.401 0.41331 -0.01237
0.33 0.396 0.40831 -0.012908
0.3333 0.396 0.40462 -0.0086229
0.35 0.373 0.38362 -0.010618
0.3666 0.354 0.36382 -0.0098195
0.3833 0.34 0.34493 -0.0049327
0.4 0.321 0.32703 -0.0060264
0.4166 0.307 0.31015 -0.0031486
0.4333 0.293 0.2940% -0.0010481
0.45 0.283 0.27678 0.0042167
0.4666 0.269 0.2644 0.0046046
0.4833 0.25% 0.25067 0.00433
0.5 0.245 0.23766 0.0073429
0.5166 0.236 0.22539 0.010608
0.3333 0.227 0.21369 0.013309
0.55 0.217 0.2026 0.014402
0.5666 0.208 0.19214 0.015858
0.5833 0.203 0.18217 0.020833
0.6 0.194 0.17211 0.02129
0.6166 0.189 0.1638 0.025203
0.6333 0.18 0.15529 0.024706
0.65 0.175 0.14723 0.027768
0.6666 0.165 0.13963 0.025366
0.6833 0.161 0.13238 0.028615
0.7 0.156 0.12551 0.030488
0.7166 0.151 0.11803 0.031965
0.7333 0.146 0.11286 0.033145
0.75 0.142 0.107 0.035003
0.7666 0.137 0.10147 0.035525
0.7633 0.132 0.096207 0.035793
0.8 0.128 0.081213 0.036787
0.8166 0.123 0.086505 0.036435
0.8333 0.123 0.082014 0.040986
0.85 0.118 0.077787 0.040243
0.8666 0.114 0.073144 0.040256
0.8833 0.109 0.069916 0.039084
0.9 0.109 0.066286 0.042714
0.9166 0.104 0.062865 0.041135
0.9333 0.099 0.039602 0.039398
0.95 0.099 0.056508 0.042492
0.9666 0.099 0.053581 0.045409
0.9833 0.035 0.050809 0.044191
{ 0.09 0.048172 0.041828

1.2 0.066 0.025441 0.040989
1.4 0.052 0.013436 0.038564
1.6 0.043 0.0070957 0.035304
1.8 0.033 0.0037474 0.029253

2 0.029 0.0019791 0.027021

2.2 0.024 0.0010452 0.022985
2.4 0.019 0.000552 0.018448

RESULTS FROM VISUAL CURVE HATCHING

VISUAL MATCH PARAHRTER ESTIMATES

Estimate
K = 1.5492E-003
y0 = 1. 1725E+000
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AQTESOLY

A Program for
Automatic Bstimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
Janes 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0338
AQTESOLV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQ T E SO LV, including the following:

o confined aquifers, unconfined aguifers,
and leaky aquifers

o pumping tests, injection tests, recovery testis,
and slug tests
Features:
o Interactive, wenu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients

o Statistical analysis of resulis

o

Complete graphical display of results
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AQTESOLY RESULTS
Version 1.10

05/12/92 11:04:43

TEST DESCRIPTION

Data set........... y
Data set title..... R7GW05 FALING HEAD TRST
Knowns and Constants:
No. of data points.......ccceeeaens 140
Radius of well casing......c.ceeuen. 0.083
Radiug of well..ovuieeinniciienannan (.66
Aquifer saturated thickness......... 18
Well screen length......oovivnenecns 20
Static height of water in well...... 18
Log{Re/BW) ereieiiieniieiieneneanans 2.512
By By Gt icericcanannen 0.000, 0.000, 1.979
ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Rstimate §td. Error
E = 2.5399E-003 +/- 6.6407E-004
y0 = 8.1736E-002 +/- 2.0599E-002

ANALYSIS OF MODEL RESIDUALS

residual = caleulated - observed
weighted residual = residual % weight

Weighted Regidual Statistics:

Number of residuwals............... 94

Number of estimated parameters.... 2

Degrees of freedom................ 92
Residual mean..........oivuennn.. 0.0009411
Residual standard deviationm....... 0.02521
Residual variamce..........ceen... 0.0006354

Hode]l Residuals:

Time {bserved Calculated Residual Neight

0.08 0.105 0.051105 0.0536895 1




AAAAA

0.048192
0.047267

0.04636
0.045444
0.044572
0.043717
0.042853
0.042031
0.041225

0.04041

A Annna

$.039635
0.038875
0.038106
0.037375
0.036658
0.035934
0.035244
0.034568

0 N32ARE

Ve VUuuuuv

0.033235
0.032598
0.031953

0.03134
0.030739
0.030132
0.029554
0.0289817
0.027869
0.026794

0.02628
0.025776
0.025266
0.024782
0.024306
0.023826
0.023369

0.02292
0.022468
0.022037
0.021614
0.021187

0.02078
0.020382
0.019979
0.019595

0.01922

0.01884
0.018478
0.018124
0.017766
0.017426
0.017091
0.016783
0.016431
0.016116
0.015798
0.015495
0.015191
0.014887
0.014611
0.014331
0.014048
0.013778

0.013514

-0.00019165
-0.0092671
~0.011444
-0.0065723
-0.0097172
-0.0088533
-0.0080312
-0.012225
-0.01141

A AfLoac
~V.Vid09d

~0.014875
-0.0091064
-0.01337%
-0.012658
-0.011934
-0.011244
-0.015568

-0 0142858

Ve VAIUVY

-0.0092351
-0.0085975
0.025047
-0.02634
-0.020739
-0.0061317
-0.014554
0.21801
-0.0088687
-0.011794
0.0077201
0.0082243
-0.0012664
-0.0057816
-0.0053062
~0.0046259
~0.0043688
-0.0079205
-0.0074675
-0.007036%
-0.0066137
~0.0061866
~0.0057802
-0.0053815
~0.0049788
-0.0045955
~0.0042195
~0.0038397
-0.0034783
~0.0031238
-0.0027657
-0.0024248
-0.0020305
-0.0017528
-0.0014314
-0.0011162
-0.00079772
-0.00049464
-0.00019731
0.00010293
0.00038873
0.00066905
0.00095224
0.0012217
0.0014861

.,_,..,_.,_.,...._.,,..,_......,....,_.._.-,...,_.,_......._.._‘HH,.‘,_,...-.H......P.,..H,_.._.@-,—._.H._._.P.H,—,......,,..‘,...,._.....,...._.‘._....—,._.._.,_-....,_..,...,_‘._.,_.,._.,._‘

g



-~ 0.3166 0.015 0.012743 0.0022565 1
- 0.32 0.015 0.012492 0.0025083 1

0.3233 0.015 0.012252 0.002748 1

0.3266 0.015 0.012017 0.002983 i

0.33 0.015 0.011779 0.0032205 1

S 0.3333 0.015 0.011554 0.0034465 1

-~ 0.3666 0.01 0.0095021 0.00043789 |
0.3833 0.01 0.0066148 0.0013852 1

0.4 0.01 0.0078104 0.0021896 1

0.4166 0.01 0.0070852 0.0029148 1

0.4333 0.01 0.0064236 0.0035764 1

0.45 0.0t 0.0058238 0.0041762 !

- 0.4666 0.01 0.005283 0.004717 i
0.4833 0.01 0.0047897 0.0052103 1

0.5 0.01 0.0043425 0.0056575 1

0.5166 0.015 0.0039393 0.011061 1

0.5333 0.01 0.0035714 0.0064286 1

0.95 0.01 0.0032379 0.0067621 1

-~ 0.5666 0.01 0.0029373 0.0070627 1
= 0.5833 0.01 0.002663 0.007337 l
0.8 0.01 0.0024144 0.0075856 1

0.8 0.01 0.00074633 0.0092537 {

0.8166 0.01 0.00067703 0.009323 1

0.8333 0.01 0.00061381 0.0093862 1

- 0.85 0.01 0.0005565 0.0094435 1

RESULTS FROM VISUAL CURVE MATCHING

/ \
¢ VISUAL MATCH PARAMETER ESTIMATES
Rstimate
K = 2.53998-003
v = 8.17368-002
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AQTESOLV RESULTS
Version 1.10

05/12/92 : 11:06:34

TEST DESCRIPTION

Data set........... v

Data set title..... R7GW05 PALING HEAD TEST

Knowns and Constants:
No. of data points.......ccvvevvannnn 140
Radius of well casing......covvenene 0.083
Radius of well...oovviiivnnennaanans (.65
Aquifer saturated thickmess......... 18
Well screen length........cocaenee. 20
Static height of water in well...... 18
Log(Re/Be) eee i eriiienanas 2.512
T TR AN 0.000, 0.000, 1.979

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estinate Std. Error

[ - 2.53098-003 +/- 6.6407E-004

y0 = 8.1736E-002 +/-  2.0599E-002
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual - residual ¥ weight

Weighted Residual Statistics:

Number of residuals............... 94

Nunber of estimated parameters.... 2

Degrees of freedom................ 92
Residual mean............coocoiit. 0.0009411
Residual standard deviation....... 0.02521
Residual variance................. 0.0006354

Hodel Residuals:

Time Observed Calculated Regidual Weight
0.08 0.105 0.051105 (.053895 t

A ArAasnc noNANoIL 1




0.09
0.0933
0.0966

0.1
0.1033
0.1066

0.11
0.1133
0.1166

0.12
0.1233
0.1266

0.13
0.1333
0.1366

0.14
0.1433
0.1466

0.15
0.1533
0.1566

0.16
0.1633
0.1666

0.17
0.1733
0.1766
0.1833

0.19
0.1933
0.1966

0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066

0.048
0.038
0.043
0.034
0.038
0.034
0.034
0.034
0.029
0.029
0.024
0.024
0.029
0.024
0.024
0.024
0.024
0.019
0.019
0.024
0.024
0.057
0.005

0.01
0.024
0.015
0.247
0.019
0.015
0.034
0.034
0.024
0.019
0.019
0.019
0.019
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015

0.015
0.01%
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.01%
0.018
0.015
0.015

0.048192
0.047267

0.04636
0.045444
0.044572
0.043717
0.042853
0.042031
0.041225

0.04041
0.039633
0.038875
0.038106
0.037375
0.036658
0.035934
0.035244
0.034568
0.033885
0.033235
0.032598
0.031953

0.03134
0.030739
0.030132
0.0295%4
0.028987
0.027869
0.026794

0.02628
0.025776
0.025266
0.024782
0.024306
0.023826
0.023369

0.02292
0.022468
0.022037
0.021614
0.021187

0.02078
0.020382
0.019978
0.019595

0.01322

0.01884
0.018478
0.018124
0.017766
0.017425
0.017091
0.016753
0.016431
0.016116
0.015798
0.015495
0.015197
0.014897
0.014611
0.014331
0.014048
0.013778
0.013514

A AdAaNn et

-0.00019165
-0.0092671
-0.0033603

-0.011444
-0.0065723
-0.0097172
-0.0088533
-0.0080312

-0.01222%

-0.01141

-0.01563%

-0.014875
-0.0091064

-0.01337%

-0.012658

-0.011934

-0.011244

-0.015568

-0.014885
-0.0092351
-0.0085975

0.025047
-0.02634

-0.020739
-0.0061317

-0.0143%4

0.21801
-0.0088687

-0.011794

0.0077201

0.0082243
-0.0012664
-0.0057816
-0.0053062
-0.0046253
-0.0043668
-0.0079208
-0.0074675
-0.0070365
-0.0066137
-0.0061866
-0.0057802
-0.0053815
-0.0049788
-0.0045955
-0.0042195
-0.0038397
-0.0034783
-0.0031238
-0.0027657
-0.0024248
-0.0020905
-0.0017528
-0.0014314
-0.0011162

-0.00079772

-0.00049464

-0.00019737
0.00010293
0.00038873
0.00066305
0.00095224

0.0012217

0.0014861

A O AALTIE N e
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0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
0.5833
0.6
0.8
0.8166
0.8333
0.85

0.015
0.015
0.015
0.01%
0.015
0.015
0.01
0.01
0.01
.01
0.0t
0.01
0.01
0.01
0.01
0.015
0.0t
0.01
0.01
0.01
0.01
0.01
0.01
0.0t
0.01

0.012743
0.012492
0.012252
0.012017
0.011779
0.011554
0.0095021
0.0086148
0.0078104
0.00708%2
0.0064236
0.0058238
0.005283
0.0047897
0.0043425
0.0039393
0.0035714
0.0032379
0.0029313
0.002663
0.0024144
0.00074633
0.00067703
0.00061381
0.0005565

0.0022565
0.0025083
0.002748
0.002983
0.0032205
0.0034465
0.00049789
0.0013852
0.0021896
0.0029148
0.0035764
0.0041762
0.004717
0.0052103
0.0056575
0.011061
0.0064286
0.0067621
0.0070627
0.007337
0.0075856

+0.0092631

0.009323
0.0093862
0.0094435

Pt peh h s d b s et b e d pea Rea Bee bt bd e e e b s A e e

VISUAL MATCH PARAMETER ESTIMATES

Rstimate
E = 2.5399E-003
y0 = 8.1736E-002
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RESULTS FROM VISUAL CURVE MATCHING
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AQTESOLYV

& Program for
Automatic RBstimation of Aquifer Coefficients

From Aquifer Test Data

Janes §. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301

Reston, VA 22091

{703) 476 - 0335

AQTESOLY 1isa user-friendly program designed to
analyze data from aguifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditioms can
be estimated by A QTE SO LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Peatures:
o Interactive, memu-driven program design
o HNonlinear least-squares estimation of aguifer coefficients
o Statistical analysis of results

Complete graphical display of results

o
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AQTESOLY RESULTS
Version 1.10

05/12/92 08:41:04

TEST DESCRIPTION

Data set........... B:rTgw04f.dsk
Data set title..... RTGW04 FALLING HEAD TEST
Enowns and Constants:
No. of data points....ccvavuvnanannn 176
Radius of well casing............... 0.083
Radius of well...ooivenenninnaanens. 0.66
hquifer saturated thickmess......... 12
Well screen length.........cevveene. 20
Static height of water in well...... 12
Log(Re/RH) e ve e i i irciieaas 2.249
YA T P 0.000, 0.000, 1.978
ARALYTICAL MRTHOD

Bouwer-Rice {(Unconfined Aquifer Slug Teat)

RRSULTS FROM STATISTICAL CURVE HATCHING

STATISTICAL MATCH PARAMETER RSTIMATES
Estinate §td. Error
£ = 1.5393E-004 +/- 2.4381E-006
y0 = 3.9797E-001 +/- 4.9096E-003
ANALYSIS OF MODRL RESIDUALS

residual = calculated - observed
weighted residual = residual ¥ weight

Weighted Residual Statistics:

Number of residuals............... 20

Rumber of estimated parameters.... 2

Degrees of freedom..........c..... 18 :
Regidual mean........ccvvuvennns, -4.82088-005
Residual standard deviation....... 0.00354
Residual variance................. 1.253E-005

Hodel Residuals:

Tine Observed Calculated Residual Weight

{ 0.248 0.2406 0.0073972 L



- 1.6 0.186 0.18957 -0.0035701 1
: 1.8 0.172 0.17509 -0.0030893 i
2 0.162 0.16171 0.00028538 {
2.2 0.148 0.14936 -0.0013616 1
2.4 0.138 0.13795  4.77668-005 1
o 2.6 0.129 0.12741 0.0015856 i
- 2.8 0.119 0.11768 0.0013185 1
‘ 3 0.11% 0.10869 0.0063079 1
3.2 0.105 . 0.10039 0.0046107 1
3.4 (.096 0.092721 0.0032792 {
3.6 0.086 0.085638 0.00036189 ]
3.8 0.076 0.079096 -(.0030964 1
- 4 0.072 0.07305%4 -0.0010544 1
4.2 0.067 0.067474  -0.00047397 {
4.4 0.062 0.06232  -0.00031979 1
4.6 0.057 0.057559  -0.00055933 |
4.4 0.048 0.053163 ~(.0051625 {
RRSULTS FROM VISUAL CURVE MATCHING
VISUAL MATCH PARAMETER ESTIMATRS
o,
Estimate
£ = 1.5393E-004
y0 = 3.87T97E-001
- CLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLIIIIIIIIIIIINDIIIIIINIIINIIINIIIIININIGY
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AQTESOLYV

A Prograa for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn Y. Duffield
and
James 0. Bumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22081
{703) 476 - G335
AQTESOLY isa user-friendly proéran designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQ TESOLV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, imjection tests, recovery tests,
and glug tests

Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

Complete graphical display of results
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AQTRESOLY RESULTS
Version 1.10

05/11/92 15:10:13

TEST DESCRIPTION

Data set........... b:RTGW04R.DSK

Data set title..... R7GW04 RISING HEAD TEST

Knowns and Constants:
Ho. of data point8......covnvennnnns 179
Radius of well casing............... 0.083
Radius of well..ovrerenvireiarenanns 0.66
Aquifer saturated thickness......... 12
Well screen lemgth........ocovvnenens 20
Static height of water im well...... 12
Log(Re/RW) ceenieiaieiiiiennenanonans 2.249
| PPN 0.000, 0.000, 1.979

ARALYTICAL METHOD

Bouwer-Rice (Unconfined Aguifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCR PARAMETER ESTIMATES

Katimate Std. Error
E = 2.4794R-004 +#/- 2.6388E-006
g0 = 1.9564B+000 +/-  1.9675B-002

ARALYSIS OF HODEL RESIDUALS

regidval = calculated - observed
weighted residual = residual ¢ weight

Weighted Residual Statistics:

Humber of residuals............... 44

Nuaber of estimated parameters.... 2

Degrees of freedom................ 42
Residual mean...........cvemuenn. -0.004367
Residual standard deviatien....... 4.0135%4
Residual variance................. 0.0001833

Hodel Regiduals:

Time Observed Calculated Residual Yeight



. 0.9666 1.05 1.0539  -0.0038826 1
. 0.9833 1.035 1.0427  -0.0076789 1
L 1.026 1.0316  -0.0055944 {

1.2 0.878  ° 0.90765 -0.029654 {

1.4 0.797 0.7986  -0.0016049 !

P 1.6 0.716 0.70266 0.013343 1

R 1.8 0.639 0.61824 0.020763 1
2 0.568 0.54396 0.024041 1

2.2 0.506 0.47861 0.027394 1

2.4 0.444 0.4211 0.022896 1

2.6 0.386 0.37051 0.015489 1

2.8 0.343 0.326 0.017004 1

- 3 0.296 0.28683 0.0091705 t
3.2 0.253 0.25237  0.00063137 1

3.4 0.215 0.22205 -0.007048 1

3.6 0.186 0.19537  -0.0093702 1

3.8 0.162 0.1719  -0.0098976 1

4 0.138 0.15125 -0.013245 1

4.9 0.119 0.13307 -0.014074 1

- 4.4 0.105 0.11709 -0.012086 1
4.6 0.091 0.10302 -0.012019 1

4.8 0.076 0.090642 -0.014642 1

5 0.062 0.079751 -0.017751 1

5.2 0.052 0.07017 -0.01817 1

N 5.4 0.048 0.061739 -0.013739 1
5.6 0.038 0.054322 -0.016322 1

5.8 0.033 0.047795 -0.014795 1

6 0.028 0.042053 -0.014053 1

6.2 0.024 0.037001 -0.013001 1

6.4 0.024 0.032555  -0.0085551 1

e 6.6 0.018 0.028644  -0.0096438 1
6.8 0.014 0.025202 -0.011202 1

7 0.014 0.022174  -0.0081745 1

1.2 0.009 0.01951 -0.01051 t

1.4 0.009 0.017166  -0.0081663 1

1.6 0.005 0.015104 -0.010104 1

R 7.8 0.005 0.013289  -0.0082892 1
8 0.005 0.011693  -0.0066926 1

8.2 0.005 0.010288  -0.0052878 1

8.4 0.005 0.0030518  -0.0040518 1

8.8 0.005 0.0079643  -0.0029643 1

12 0.005  0.00090394 0.0040961 1

RESULTS FROY VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES
Estimate

£ = 2.47948-004
y0 = 1.9564E+000
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AQTESOLV

A Program for
Automatic Eatimation of Aquifer Coefficients

Fron Aquifer Test Data

By:
Glenn M. Duifield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTRESOLY isa user-friendly program designed to
. analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQTE SO LV, including the following:

o confired aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aguifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTESOLY RESULTS
Version 1.10

05/12/92 09:04:27

--------------- TEST DRSCRIPTION

Data set........... rigw03f.dsk

Data set title..... R7GH03 Falling Head Test

Knowns and Constants:
No. of data points.........coeceian 190
Radius of well casing.......ceuuenes 0.083
Radius of well...vvuvereriennnnanen, 0.66
Aquifer saturated thickness......... 18
Well screen lenmgth......ccoeveen.en. 20
Static height of water in well...... 18
Log{Re/R¥)..uvueereimennnranencanaes 2.512
TR TR U 0.000, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESOLTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAHETER ESTIMATES
. Estinate Std. Error
[ = 1.4585E-004 +/- 6.4332K-006
y0 = 1.4616E+000 +/- 5.0830E-002
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 21
Humber of estimated parameters.... 2
Degrees of freedom................ 19
Residual mean........covvvuveannnn 0.002673
Residual standard deviation....... 0.04249
Residual variance................. 0.001805

¥odel Residuals:

Tine Observed Calculated Residual Weight

1 1.154 1.0433 0.11066 {

PPN « ana a anraa A nagent 1



1.6 0.825 0.8523  -0.0%1296 !
1.8 0.758 0.79673  -0.038732 1

2 0.701 0.74479 0043791 1
2.2 0.653 0.69624  -0.043235 !
2.4 0.606 0.65085  -0.044846 1
2.6 0.567 0.60841  -0.041415 1
2.8 0.539 0.56875 -0.02975 1

3 0.51 0.53167  -0.021672 1
3.2 0.482 0.49700  -0.015011 t
3.4 0.458 0.46461  -0.0066089 1
3.6 0.434 0.43432  -0.00031959 L
3.8 0.415 0.406  0.0089951 1

{ 0.3%6 0.31954 0.016464 L
4.2 0.381 0.35479 0.026207 1
4.4 0.367 0.33166 0.035337 L
4.6 0.363 0.31004 0.042959 {
4.8 0.339 0.26983 0.049172 1

5 0.329 0.27093 0.058066 t

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER RSTIMATES

Estinate
K = 1.4585E-004
v0 = 1.4616E+000
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AQTESOLY

A Progran for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLYV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQTESOLV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o puaping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o HNonlinear least-squares estimation of aquifer ceefficients
o Statistical analysis of results

¢ Complete graphical display of results
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AQTESOLVY RESULTS
Version 1.10

05/11/92 14:37:16

TEST DESCRIPTION

Data set.....o.uen. B:r7gw03r.dat
Data set title..... R7G¥03 RISING HEAD TEST
Knowns and Constants:
No. of data points......ccoeveennnns 186
Radius of well casing........cceevnnn 0.083
Radius of well...c.ocvniriiinaaannn 0.66
Aquifer saturated thickness......... 18
Nell screen length.............c.... 20
Static height of water in well...... 18
Log{Re RN} . e e iii i iiiiiiieanaes 2.512
T T PPN 0.600, 0.000, 1.979
ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CUBVE KATCHING

STATISTICAL HATCH PARAMETER RSTIMATES
Rstinate Std. Error
£ = 7.03208-005 +/- 1.2582R-006
y0 = 0.4054R+000 +/-  9.4733R-002
AVALYSIS OF HODEL RESIDUALS

residual = calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 62
Number of estimated parameters.... 2
Degrees of freedom......ooveaenn. 60
Residual mean.........ocovveennnn 0.01509
Residual standard deviation....... 0.06006

Residual variance...........eoe... 0.003608



Time

0.9
0.9166
0.9333

0.95
0.9666
0.9833

-3 ~3 =3 ~3 T T M onenoun A 3 QO Lo S T2 DI DD D lenlbeniendbae
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. . . .
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{Observed

Calculated

2.0867
2.0809
2.0751
2.0693
2.0636
2.0578
2.0521
1.9846
1.9194
1.8563
1.7852
1.7362
1.6791
1.6238
1.570%
1.5189
1.469
1.4207
1.374
1.3288
1.2851
1.2429
1.202
1.1625
1.1243
1.0873
1.0516
1.017
0.98357
0.95123
0.91996
0.86972
0.86047
0.83218
0.80482
0.77836
0.79211
0.72803
0.70409
0.68094
0.65856
0.63691
0.61597
0.59572
0.57613
0.55719
0.53888
0.52116
0.50403
0.48746
0.47143
0.45593
0.32638
0.23364
0.16725
0.11973
0.085708
0.061355
0.043921
0.031441
0.022507

Residual

Weight

0.082348
0.07813
0.07493

0.070714
0.072447
0.068199
0.064935
0.012397
-0.0073562
-0.021259
-0.031233
-0.039214
-0.048136
-0.054933
-0.059546
-0.054914
-0.057979
-0.061686
-0.05798
-0.06081
-0.059125
-0.055876
-0.053016
-0.046499
-0.046261
-0.04332
-0.040574
-0.035003
-0.029569
-0.031234
-0.021961
-0.021717
-0.016468
-0.012179
-0.0078211
-0.0053623
0.0012267
0.0019744
0.0069085
0.011056
0.014442
0.017092
0.023031
0.029281
0.034866
0.034806
0.038124
0.04184
0.044973
0.046543
0.053569
0.054067
0.083619
0.10036
0.10475
0.10921
0.11029
0.11065
0.10908
0.10756
0.10649



N

AN

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATRS

Estimate
B = 7.23208-008
y0 = 2.4254R4000
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AQTESOLV

A Progran for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Niller Modeling Group
1695 Preston White Drive, Suite 301
Reston, VA 22081
(703} 476 - 0335
AQTESOLVY isa user-friendly program designed fo
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aguifer test conditions can

be estimated by AQTES O LV, including the following:

o -confined aguifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tesis,
and slug tests
Peatures:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTESOLYVY RESULTS
Version 1.10

05/12/92 09:19:51
_____________________ TRST DRSCRIPTION
Data set........... B:r7gw02f.dsk
Data set title..... R7GK02 Falling Head Test
Knowns and Constants:

No. of data points....ccovvvennnnnn. 184

Radius of well casing......cceenenen. 0.083

Radius of well.......cee.... eeenees 0.66

Aquifer saturated thickness......... 20

Well screen length.......ovoeennnen. 20

Static height of water in well...... 20

Log(Re/BH) e ettt iincnenns 2.579

R T P 0.000, 0.000, 1.979

ARALYTICAL METHOD
Bouwer-Rice (Unconfined Aquifer Slug Test)
RESULTS FROM STATISTICAL CURVE MATCHING
STATISTICAL MATCH PARAMRTER ESTIMATES
Estimate Std. Error

£ = 4.9846E-004 +/- 1.9682E-005

y0 = 9.20668-001 +/- 4.1301E-002
ANALYSIS OF MODRL RESIDUALS
residual = caleculated - observed
weighted residual = residual ¥ weight
Weighted Residual Statistics:

Number of residuals............... 32

Number of estimated parameters.... 2

Degrees of freedom................ 3

Residual mean......coveeivnnnnenn. 0.004813

Residual standard deviation....... 0.01319

Residual variance..........een.... 0.000174
Hodel Residuals:

Tize Observed Calculated Residual Weight

N /333 0 379 0 38138 8 0176214



0.8833 0.35 0.34166 0.0083408

T 0.9 0.34 0.33532  0.0046844
0.9166 0.331 0.32913  0.0018733

0.9333 0.321 0.32302  -0.0020158

0.95 0.316 0.31702  -0.0010184

~~ 0.9666 0.307 0.31117  -0.0041673
L 0.9833 0.302 0.30539  -0.0033898
| 0.292 0.29972  -0.0077197
{. 0.211 0.23046  -0.028463

i, 0.168 0.19132 -0.02332

1. 0.134 0.15286  -0.018857

1. 0.115 0.12213  -0.0071257

0.096 0.097573  -0.0013731
0.082 0.077957 0.0040434
0.067 0.062284 0.0047161
0.058 0.049762 0.0082379
0.053 0.039758 0.013242
0.044 0.031765 0.01223%
0.039 0.025379 0.013621
10.039 0.020276 0.018724
0.034 0.0162 0.0178
0.029  0.012943 0.016057
0.024 0.010341 0.013653
0.024 0.008262 0.015738
0.019 0.0066009 0.012399
0.019 0.0052739 0.013726
0.019 0.0042136 0.014786
0.015 0.0033665 0.011634
0.015 0.0026897 0.01231

DS B B D
. . .

C) L3 SO QD
. . . . - - .
PO A CO D o [N »B OO O oM B L3 CO O o NI DD OO O e DD

P
. ¢ e
e b bt a et fd b fea e b fed e b b fA e R s e b b Bt e e e el et

<

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

- Estimate
£ = 4.9846E-004
y0 = 9.2066E-001
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AQTESOLV

A Progras for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22081
{703) 476 - 0335
AQTESOLV 1isa user-friendly prograr designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQTES O LV, including the following:

o confined aquifers, uaconfined aquifers,
-and leaky aquifers

¢ pumping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design’
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical diaplay of results
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AQTESOLVY PRESULTS
Version {.10

09/11/92 14:16:00

‘—TEST DESCRIPTION

Data set........... rlgwl2r.dsk
" Data set title..... R7GN02 RISING HRAD TRST

Enowns and Constants:
No. of data points.....ecvvvivnnness 185
Radius of well casing..... eveneeans (.083
Radius of well....oveeieiinnnnnnnnns 0.66
Aquifer saturated thickness......... 20
Well screen length..oovvvuieennnn... 20
Static height of water in well...... 20
Log{Be/R¥) .ot ciieeaanes 2.579
R T 1 0.000, 0.000, 1.979

ARALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
£ = 4.2189E-004 +/-  2.0908E-005
v0 = 6.8778B-001 +/- 4.8761E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual ¥ weight

Weighted Residual Statistics:

Number of residvals............... 19
Number of estimated parameters.... 2
Degrees of freedom................ 17
Residual mean..................... 0.003043
Residual standard deviation....... 0.01123

Residual variance................. 0.0001261



Time Observed Calculated Residual Weight

l 0.292 0.26615 0.025864 1
1.2 0.211 0.22012 -0.0091177 1
1.4 0.168 0.18205 -0.01405 1

A 1.6 0.139 0.15057 -0.011565 1
1.8 0.115 0.12453 -0.0095256 !

2 0.096 0.102%9 -0.0069836 1
2.2 0.081 0.085178 -0.0041781 1
2.4 0.067 0.070447 -0.003447 1
2.8 0.067 0.058264 ~0.0012635 1
2.8 0.0%2 0.048187 0.0038128 1

3 0.048 0.039853 0.0081465 1
3.2 0.043 0.032961 0.010039 1
3.4 0.038 0.027261 0.010739 1
3.6 0.033 0.022546 0.010454 1
3.8 0.029 0.018647 0.0103583 1

4 0.024 0.015422 0.0085781 1
4.2 0.024 0.012755 0.011245 1
4.4 0.019 0.010549 0.0084511 1
4.8 0.018 0.0087245 0.010275 1

REGOLTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

‘ ’ Estimate
~~
/ ' £ = 4.2169E-004
v0 = 6.87788-001
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AQTESOLV

4 Progran for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn Y. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLV isa user-friendly program designed fo
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQ TR S 0LV, including the following:

o confined aquifers, unconfined aguifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Peatures:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical anmalysis of results

Complete graphical display of results

o
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AQTESOLY RESULTS

Versien 1.10

05/12/92 09:41:20
TEST DESCRIPTION
Data set........... B:r7gw01f.dsk
Data set title..... R7GHO! Falling Head Test
Enowns and Constants:
No. of data point8......covevvnnene. 189
Radius of well casing............uet 0.083
Radius of well....ovoiiiiiiiiinian 0.66
Aquifer saturated thickness......... 11.9
Well screen length.................. 20
Static height of water in well...... 11.9
Log(Re/RW) . oovviiin e 2.244
. T O P 0.000, 0.006, 1.878
ANALYTICAL HETHOD
Bouwer-Rice (Unconfined Aquifer Slug Test)
RESOLTS EROM STATISTICAL CURVE MATCHING
STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. Error
[ = 1.8249E-004 +/- 1.1827E-005
v0 = 9.1688E-001 +/- 6.1581E-002
ANALYSIS OF XODEL RESIDUALS
residual = caleulated - observed
weighted residual = residual * weight
Weighted Residual Statistics:
Number of residuals............... K
Number of estimated parameters.... 2
Degrees of freedom................ 35
Residual mean......ovvuevinennnn 0.01116
Residual standard deviatiosn....... 0.04296
Residual variance................. 0.001846
Kodel Residuals:
Tine Ohserved Calculated Residual Weight
1 0.722 0.57179 0.15021 1



0.387
0.33%
0.296
0.268
0.244
0.229
0.215
0.196
0.177
0.167
0.162
0.183
0.148
0.138
0.129
0.118
0.115
0.11
0.1
0.095
0.095
0.091
0.086
0.081
0.076
0.076
0.072
0.072
0.072
0.067
0.067
0.067
0.062
0.062

Sy Ch O OY N o un P e b e Ca LD O O [ SS- T T I S —~ -
. . . o . . . . . . N . . H . . . . . . N . . . .
kmmm.&-m-&ooo:.&-wmmm.&.mmcoc:.b-w.b-maﬁwwmmpl\)(\:mm

-3 m3 =3 =3
.

0.43071
0.3918
0.35658
0.32445
0.29521
0.2686
0.2444
0.22231
0.20233
0.1841
0.16751
0.15241
0.13868
(.12618
0.11481
0.10446
0.095048
0.086482
0.078689
0.071597
0.065145
0.059274
0.053933
0.043072
0.04465
0.040626
0.036965
0.033634
0.030603
0.027845
0.025335
0.023052
0.020875
0.019085

-0.043713
-0.056898
-0.060581
-0.056446
-0.051207
-0.039603
-0.029397
-0.026372
-0.025333
-0.017099
-0.0055078
0.0005878
0.009323
0.01182
0.014182
0.014538
0.019952
0.023518
0.021311
0.023403
0.029855
0.031726
0.032067
0.031928
0.03135
0.035374
0.03503%
0.038366
0.041397
0.039155
0.041665
0.043348
0.041025
0.042915

RESULTS FROM VISUAL CURVE MATCHING

VISUAL HATCH PARAMETER ESTINATES

Estimate
£ = 1.82498-004
y0 = 9.1688E-001
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AQTREOLV

A Progran for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Yiller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLYV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQTES O LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTESOLY DRESULTS
Version 1.10

05/11/92 13:25:36

TEST DESCRIPTION

Data set........... v

Data set title..... R7GWO1 RISING HEAD TEST

Knowns and Constants:
No. of data points........ooveen.... 193
Radius of well casing............... 0.083
Radius of well......coovvvvninnnn.n. 0.66
hquifer saturated thickness......... 1.9
Well screen length.........ccoo..... 20
Static height of water in well...... 11.9
Log{Re/RW) . oveeieiiiie it 2.244
T O 0.000¢, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMEKTER RSTIMATES

Estinate Std. EHeror
£ = 1.6331E-004 +/- 5.9464E-006
y0 = 1.0704E+000 +/-  4.4039E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual ¥ weight

Weighted Residual Statistics:

Number of residuals............... 14

Rumber of estimated parameters.... 2
Degrees of freedom................ 12
Residual mean..................... 0.0005734
Residual standard deviation....... 0.01299

Residual variance................. 0.0001688



Time Observed Calculated Residual Weight

1.8 0.514 0.50028 0.013753 {
2 0.466 0.4597 0.0062951 !
2.2 0.423 0.4224% 0.00095156 1
/ : 2.4 ¢.385 0.38821 -0.0032114 !
2.6 0.351 0.35675 -0.0057491 1
2.8 0.318 (.32784 -0.00968366 |
3 0.2684 0.30127 -0.017267 |
3.2 0.26 0.27685 -0.01685¢ 1
3.4 0.246 0.25441 -0.0084141 1
3.6 0.232 0.2338 -0.0017953 1
3.8 0.217 0.21485 0.0021525 1
4 0.203 0.19744 0.0055646 1
4.2 0.198 0.18143 0.016566 i
4.4 0.193 0.16673 0.02627 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETRR ESTIMATES

Estimate
E = 1.6331E-004
y0 = 1.07T04E+000
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AQTESOLV

A Program for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn Y. Duffield
and
James 0. Bumbaugh, I1I
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703} 476 - 0335
AQTESOLY 1isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQ T E S0 LV, including the following:

o confined aquifers, unconfined aguifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Peatures:
o Interactive, menu-driven prograr design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTESOLV RESULTS
Version .10

05/12/92 11:33:23

TEST DESCRIPTION

Data set........... B:6gwlif.dsk
Data set title..... BGWO1 FALLING HEAD TEST

Enowns and Constants:

No. of data points....cevvvuvannnnn. 192

Radius of well casing..........c..... 0.083

Radius of well.......ccoeiaiaiaiaat. 0.66

Aquifer saturated thicknmess......... 16

Well screen length....oovinvivnnnne 15

Static height of water in well...... 16
Log(Re/Bo)eeeniiiiiiiiiiiiiierienens 2.371

R T 0.000, 0.000, 1.744

ARALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Error
K - 3.96758-004 +/- 5.7783E-006
y0 = 2.8545R+000 +/-  2.5620E-002

ARALYSIS OF MODEL RESIDUALS

regidual = calculated - abserved
weighted residual = residual ¥ weight

Neighted Residual Statistics:

Number of residvals............... 51
Number of estimated parameters.... 2
Degrees of freedom......... crevaes 49
Residual mean.........covvnvnnnnn. 0.007594
Residual standard deviation....... 0.03342
Residual variance.........ocuueoe §.001117

Hodel Residuals:

Time Observed Calculated Residual Weight

0.5 2 (023 1.9829 0.040125



0.95 1.937 1.9119 0.025071

1

0.3666 1.914 1.8889 0.02506 1
0.5833 1.885 1.8661 0.018908 1
0.6 1.862 1.8435 0.01848 1
0.6166 1.833 1.8214 0.011646 1
S~ 0.6333 1.809 1.7993 0.0096762 1
! 0.68 1.786 1.7776 0.0084403 1
0.6666 1.762 1.7562 0.0058132 1
0.6833 1.738 1.7349 0.0030585 1
0.7 1.715 1.714 0.0010409 1
0.7166 1.691 1.6934 -0.002351 1
0.7333 1.672 1.6729  -0.00086872 1
0.7 1.648 1.6526 -0.0046342 1
0.7666 1.629 1.6328 -0.0037634 1
0.7833 1.606 1.613 -0.007014 1
0.8 1.562 1.5335 -0.011503 1
0.8166 1.563 1.5743 -0.011344 1
0.8333 1.544 1.5553 -0.011301 1
0.85 1.525 1.5365 -0.011488 1
0.8666 1,506 1,518 -0.012014 1
0.8833 1.487 1.4997 -0.012653 1
0.9 1.468 1.4815 -0.013513 t
0.9166 1.449 1.4637  ~ -0.0147 1
0.9333 1.43 1.446 -0.015396 1
0.95 1.411 1.4285 -0.017508 1
0.9666 1.392 1.4113 -0.019329 L
0.9833 1.378 1.3943 -0.016258 1
1 1.359 1.3774 -0.0183%4 1

1.2 1.122 1.1906 -0.068593 1
1.4 0.966 1.0291 -0.06312% 1
N 1.6 0.838 0.88356 -0.051556 1
' 1.8 0.734 0.76832 -0.034915 1
A 0.639 0.66464 -0.025635 1

2.2 0.563 0.5745 -0.011498 1
2.4 0.497 0.49659 0.00041493 L
2.6 0.44 0.42924 0.010761 1
2.8 0.393 0.37103 0.021874 !

3 0.35 0.32071 0.029293 1

3.2 0.317 0.27721 0.033787 1
3.4 0.284 0.23962 0.044382 1
3.6 0.26 0.20712 0.052879 1
3.8 0.232 0.17903 0.052963 1

4 0.213 0.15475 0.058249 1

4.2 0.194 0.13376 0.060236 1
4.4 0.175 0.11562 0.059377 1
4.6 0.161 0.099942 0.061058 1
4.8 0.147 0.086388 0.060612 1

8 0.137 0.074672 0.062328 1

RESULTS FROM VISUAL CURVE HATCHING

VISUAL MATCH PARAMETER ESTIMATES

' Eatimate
£ = 3.9675K-004
y0 = 2.8545E+000
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AQTESOLV

A Program for
Automatic Bstimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller NModeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22081
(703) 476 - 0335
AQTEBSOLV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQ TR S0Q LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o MNonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

Complete graphical display of results

o
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AQTRSOLY RESULTS
Version 1.10

03/11/92 12:02:%9

TEST DESCRIPTION

Data set........... B:fegwllr.dsk
Data set title..... 6GNO1 RISING HEAD TEST

Knowns and Constants:

No. of data points..........c....... 189

Radius of well casing............... 0.083

Radius of well....ooviiiiienninn..n, 0.66

Aquifer saturated thickness......... 16

Well screen length..........cooiil. 15

Static height of water in well...... 16

Log(Re/RW) .ot 2.31

T O N 0.000, 0.000, 1.744

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESOLTS FROM STATISTICAL CURVE MATCHING

OTATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. EBrror
£ = 5.03338-004 +/- 4.1440E-006
y0 = 3.1827E+000 +/-  8.0885E-003

ANALYSIS OF MODEL RESIDUALS

regidual = calculated - observed
weighted residual - residual % weight

Weighted Residual Statistics:

Number of residuals............... 176
Kumber of estizated parameters.... 2
Degrees of freedom................ 174
Residual mean..........ccvvvnnenn. 0.01539
Residual standard deviation....... (.04528
Residual variance................. 0.002051

Model Residuals:

Time (Observed Calculated Residual Neight

0.0486 3.128 3.0485 0.07948 L
- 0.05 3.118 3.039 0.079047 !
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3.066
3.097
3.043
3.029
3.019
3.005
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2.967
2.958
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2.891
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0.037186
0.02732
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0.014478
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0.00769
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0.00085782
-0.0093389
-0.014821
0.003671
0.0073932
-0.0031673
-0.0087535
-0.010111
-0.0017496
-0.012413
-0.0078507
-0.0095658
-0.010306
-0.011822
-0.012614
-0.0034301
-0.015025
-0.015891
-0.012783
-0.014485
-0.015396
-0.017363
-0.018111
-0.019127
-0.021167
-0.017991
-0.019081
-0.021194
-0.017094
-0.019256
-0.020442
-0.022416
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1.468
1.449
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1.33
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1.037
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0.762
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0.573
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0.44
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2.3671
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2.3489
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2.2331
2.1988
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2.0996

2.0676 -

2.0359
2.0047
1.9742
1.9439
1.9142
1.885
1.8861
1.8277
1.7999
1.7123
1.7451
1.7186
1.6922
1.6663
1.6409
1.6168
1,591
1.5668
1.5428
1.5192
1.496
1.4731
1.4505
1.4285
1.4066
1.385
1.3639
1.343
1.3225
1.3023
1.2824
1.2627
1.0436
0.87239
0.72512
0.60272
0.50098
0.41641

nnnnn

-U. 025864
-0.02138
-0.023919
-0.020235
-0.02284
-0.024448
-0.0218%5
-0.023508
-0.021184
-0.023661
-0.0256382
-0.023125
-0.024671
-0.022459
-0.020263
-0.021884
-0.024738
-0.021908
-0.024837
-0.023094
-0.025883
-0.030396
-0.026222
-0.026556
-0.027582
-0.028907
-0.025717
-0.023187
-0.026942
-0.025161
-0.02501
-0.024132
-0.023696
-0.024862
-0.021288
-0.022136
-0.013559
-0.016231
-0.014306
-0.01693
-0.015791
-0.010037
-0.0098068
-0.0088032
-0.0091674
-0.005032
-0.0061127
-0.0015446
0.0015458
0.0044298
0.0019785
0.004071
0.0053665
0.0075418
0.013682
0.014633
0.015279
-0.012565
0.017609
0.036875
0.055282
0.072025
0.085593
0.093886

no1ann
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3 (.308 0.19876 0.10924 !
3.2 0.279 0.16521 0.11379 1
3.4 0.251 0.13732 0.11368 i
3.8 0.227 0.11414 0.11286 1
3.8 0.208 0.094871 0.11313 1

4 0.189 0.078856 0.11014 1
4.2 0.171 0.065544 0.10546 1
4.4 0.161 0.05448 0.10652 1
4.6 0.147 0.045283 0.10172 1
4.8 0.133 0.037639 0.095361 1

5 0.128 0.031285 0.096715 t
5.2 0.119 0.026004 0.092996 1
5.4 0.109 0.021615 0.087385 1
5.6 0.1 0.017966 0.082034 1
5.8 0.085 0.014933 0.080067 1

6 0.085 0.012412 0.072588 1
6.2 0.081 0.010317 0.070683 !
6.4 0.081 0.0085754 0.072425 |
6.6 0.07L 0.0071278 0.063872 1
6.8 0.071 0.0059246 0.06507% 1

7 0.066 0.0049245  0.061076 1
1.2 0.062 0.0040932 0.057807 1
1.4 0.057 0.0034022 0.053538 l
1.8 0.052 0.0028279 0.049172 l
7.8 0.082 0.0023505 0.049649 1

8 0.052 0.0019538 0.050046 1
8.2 0.047 0.0016233 0.045376 1
8.4 0.043 0.0013498 0.0416% 1
8.6 0.043 0.001122 (.041878 1
8.8 0.043  0.00093258 0.042087 1

9 0.038 0.00077514 0.037225 1
9.2 0.038 0.00064429 0.037356 1
9.4 0.033 0.00053553 0.032464 1
9.6 0.033  0.00044513 0.032555 1
9.8 0.033  0.00036999 0.03263 1

10 0.029 0.00030753 0.028692 1
12 0.019  4.8407E-005 0.018952 1
14 0.014  7.61948-006 0.013992 t
16 0.005  1.13938-006 0.0049988 {
18 0.005  1.8878E-007 0.0049998 {

RESULTS FROM VISUAL CURVE HMATCHING

VISUAL MATCH PARAMETER ESTIMATES

Bstimate
[ - 5.03338-004
v0 = 3.1827E+000
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AQTESOLY

A Progranm for
Automatic Bstimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn ¥. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Beston, VA 22081
(703) 476 - 0335
AQTESOLYV 1isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can

be estimated by AQ T ESO LV, including the following:

o confined aguifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of resulis

Complete graphical display of results

o
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AQTESOLV RESULTS
Version 1.10

08/12/92 11:52:07

TEST DESCRIPTION

Data set........... Hew01f.dsk
Data set title..... 5GW01 Falling Head Test

Knowns and Constants:

No. of data pointe....cceviinnenann. 172

Radiug of well casing............... 4.083

Radius of well..oeovvniiniininaaat. 0.66

Aquifer saturated thickness......... 22

¥ell screen length.................. 15

Static height of water in well...... 22

Log(Re /RN et iiiiiiiiineniiaenens 2.561

T R 0.000, 0.000, 1.744

ARALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMRTER ESTIMATES

Estimate Std. Error
[ = 8.1527E-004 +/- 1.7994E-005
v0 = 1.3388E+000 +/-  3.5496R-002

ANALYSIS OF MODEL RESIDUALS

residual - calculated - observed
weighted residual = residual * weight

Weighted Residual Statistics:

Number of residuals............... 32

Rumber of estimated parameters.... 2

Degrees of freedom......cocvnn.nn. 30
Residual mean........coovvuieinnn, 0.002797
Residual standard deviation....... 0.009722
Residual variance................. 9.452E-005

Hodel Residuals:

Tine (Observed Calculated Residual Neight

0.7 0.522 0.50735 0.014649 1



0.78 0.478 0.47338 0.0066213 l
0.7666 0.465 0.46261 (.0023894 1
0.7633 0.485 0.45202 0.0029752 1

0.8 0.441 0.44168 -0.0006812 !
0.8166 0.431 0.43163  -0.00063414 !
0.8333 0.422 0.42176 0.00024284 1

0.85 0.408 0.41211 -0.0041062 1
0.8666 0.398 0.40273 -0.0047319 t
0.8833 0.389 0.39352 -0.0045163 1

0.9 0.379 0.38451 -0.0055115 1
0.9166 0.37 0.37576 -0.0057649 {
0.9333 0.36 0.367117 -0.0071664 1

0.95 0.381 0.35876 -0.0077646 1
0.9666 0.346 0.3506 -0.0046037 1
0.9833 0.336 0.34258 -0.0065808 1

1 0.332 0.33474 -0.0027417 1
1.2 0.237 0.25369 -0.016694 1
1.4 0.184 0.19227 -0.0082701 1
1.6 0.146 0.14872 0.0002822 1
1.8 0.113 0.11044 0.0025633 l

2 0.089 0.0836%6 0.0053021 l
2.2 0.075 0.063433 0.011367 1
2.4 0.061 0.048075 0.012925 1
2.6 0.051 0.036435 0.014565 !
2.8 0.042 0.027613 0.014387 l

3 0.037 0.020928 0.016072 i
3.2 0.032 0.015861 0.016139 1
3.4 0.028 0.01202 0.01598 1
3.8 0.023 0.0091101 0.01389 1

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
£ - 8.1527E-004
y0 = 1.338BE+000
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AQTESOLYV

A Program for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn Y. Duffield
and
James 0. Rumbaugh, I
Geraghty & Miller Modeling Group
1895 Preston ¥White Drive, Suite 301
Reston, VA 22091
{703} 476 - 0335
AQTESOLY isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQTE SO LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injecticn tests, recovery tests,
and slug tests
Features:
o Interactive, memu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTESOLY RESULTS
Version 1.10

05/10/92 14:52:19

TRST DRSCRIPTION

Data set........... B:5gwir.dsk

Data set title..... 56W01 RISING HEAD TEST

Enowns and Constants:
No. of data points.......ccevienent 187
Radius of well casing............... 0.083
Radius of well......coeieiiiiiaat, 0.66
Aquifer saturated thickness......... 22
Well screen length...............c.. 15
Static height of water in well...... 22
Log{Re/Re) . oereeiei i 2.561
R - TR 0.000, 0.000, 1.744

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCK PARAMETER ESTIMATES

Estimate Std. Error
£ = 5.9397E-004 +/-  2.7507E-005
v0 = 1.0096E+000 +/-  5.2407E-002

ARALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual - residual ¥ weight

Weighted Residual Statistics:

Number of residuals............... 17

Number of estimated parameters.... 2

Degrees of freedom................ 15
Residual mean.........coviieainn. 0.002167
Residual standard deviation....... 0.01645
Residual variance................. 0.0002705

Hodel Residuals:

Time Obgerved Calculated Residual Weight
0.9 0.414 (0.40682 0.0071788 1
0.9166 0.409 0.40006 (.0089419

PP, A 204 0 20797 a 0OSE394 ' 1
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0.374
0.36774
0.30043
0.24553
0.20063
0.16394
0.13385
0.10946
0.089438
0.073081
0.059715
0.048794

V. vU4D4
0.002002
(0.0032567
-0.029488
-0.026533
-0.019628
-0.010936
4.55588-005
0.005544
0.010562
0.017919
0.021285
(.028206

RESULTS FROM VISUAL CURVE MATCHING

VIGUAL MATCH PARAMRTER RSTIMATES

Estimate
£ = 5.5397E-004
y0 = 1.00968+000
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AQTESOLY

A Program for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James (. Rumbaugh, III
Geraghty & Hiller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLY 1isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQT RSO LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

0 pumping tests, injection tests, recovery tests,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTBSOLY RESULTS
Yersion 1.10

05/09/92 13:11:35

TEST DESCRIPTION

Data set........... B:18gw0lirs.dat
Data set title..... 18gwllr.dat

Knowns and Constants:

No. of data points......ccovveieenn. 187

Radius of well casing............... 0.083

Radius of well.oeuiiieriininnnnnnss (.66

Aquifer saturated thickness......... 16.75

Well screen lemgth........c.cooiiiis 28

Static height of water in well...... 16.75

Log(Re/R¥) e 2.507

R T N 4.000, 0.000, 2.225

ANALYTICAL METHOD

Bouwer-Rice {Unconfined Aquifer Slug Test)

RESOLTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estinate Std. Error
£ - B8.8559E-004 +/- 3.5159E-005
y0 = 3.8583E-001 +/-  2.4222E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual - residual * weight

Weighted Residual Statistics:

Number of residuals............... 39

Humber of estimated parameters.... 2

Degrees of freedom................ 31
Residual mean........c.oevivveennns 0.001152
Residual standard deviation....... .005824
Residual variance................. 3.392E-005

¥odel Residuals:

Time Observed Calculated Residual Weight
0.45 0.133 0.12171 0.011292 1
(0.4666 - 0.123 0.11664 0.0063633 1

A 50 AN "N 4N N 1559 N ANTNCOs 1



0.5166 0.104 0.1026 0.0013971 1
0.9333 0.095 0.098302  -0.0033024 !
0.5% 0.09 0.094182 -0.0041821 1
0.5666 0.085 0.090258 -0.0052571 1
0.5833 0.081 0.086475  -0.0054746 1
0.6 0.081 0.08285  -0.0018501 1
0.6166 0.076 0.079398 -0.00339178 1
0.6333 0.07L . 0.07607 -0.0050693 1
0.65 0.067 0.072882  -0.0058815 {
0.6666 0.067 0.069845  -0.0028446 1
0.6833 0.062 0.066917 -0.0048172 1
0.7 0.062 0.064112  -0.0021124 1
0.7166 0.087 0.061441 -0.0044409 1
0.7333 0.057 0.058866  -0.0018657 1
0.7 0.052 0.056398  -0.0043383 1
0.7666 0.052 0.054048  -0.0020483 !
0.7833 0.052 0.051783  0.00021708 1
0.8 0.048 0.048612 -0.0016125 1
0.8166 0.048 0.047545  0.00045481 1
0.8333 0.048 0.045552 0.0024476 1
0.85 0.043 0.043643  -0.00064308 1
0.8666 0.043 0.041825 0.001175% 1
0.8833 0.043 0.040071 0.0029285 1
0.9 0.043 0.038392 0.0046081 1
0.9166 0.038 0.036792 0.0012078 1
0.9333 0.033 0.03525  -0.0022501 1
0.9% 0.038 0.033713 0.0042274 1
0.9666 0.033 0.032365  0.00063466 1
0.9833 0.029 0.031009 -0.0020088 {
1 0.033 0.029709 0.0032909 1

1.2 0.029 0.01779 0.01121 1
1.4 0.024 0.010653 0.013341 1
1.6 0.019 0.0063794 0.012621 t
1.8 0.014 0.0038202 0.01018 1

2 0.014 0.0022876 0.011712 1

RESULTS FROM VISOUAL CURVE MATCHING

VISUAL MATCH PARAMETER EGTIMATES

Estimate
£ = B.85598-004
v0 = 3.85838-001
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AQTESOLV

A Program for
Automatic Estimation of Aquifer Coefficients

From Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Miller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
{703) 476 - 0335
AQTESOLV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
. coefficients for a variety of aguifer test conditions can
be estimated by AQTES O LV, inciuding the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery fests,
and slug tests
Peatures:
o Interactive, menu-driven program design
¢ HNonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTRSOLV REBSOULTS
Version 1.10

05/12/92 O 12:05:42

TEST DESCRIPTION

Data set........... B:18gw01f.dsk
Data set title..... 18GW0! Falling Head Test

Knowns and Constants:

No. of data points.......coooiiennn. 150

Radius of well casing..........cvaen 0.083

Radiug of well.....oooiveainniaa... 0.66

Aquifer saturated thickness......... 16.75

Rell sereen lemgtho..oovoiiiinnen.. 25

Static height of water in well...... 16.75

Log(Re/R¥) e iiiiiiiniiiiieiienns 2.507

O O 0.000, 0.000, 2.225

ARALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES
Estinate Std. Error
E - 2.3076R-003 +/- 2.35728-005
v0 = 1.5927E+000 +/- 1.8282E-002
ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual ¥ weight

Weighted Residual Statistics:

Number of residuals............... 83

Number of estimated parameters.... 2

Degrees of freedom................ 87
Residual mean........ccvvennnn... (.00356
Residual standard deviatiom....... 0.0162
Residual variance................. 0.0002624

Hodel Residuals:

Tine Observed Calculated Residual Weight

0.0933 0.888 0t8§§$6 0.034043 @



0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.1%
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.19
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.25
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733
0.2766
0.28
0.2833
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133

N TN

0.811
0.798
0.779

0.76
0.741
0.722
0.703
0.684
0.669

0.65
0.636
0.622
0.603
0.589
0.574

0.56
0.546
0.536
0.522
0.508
0.499
0.484
0.475
0.465
0.451
0.442
0.432
0.423
0.413
0.404
0.394
0.385

0.38

0.31
0.361
0.351
0.347
0.342
0.332
0.328
0.318
0.313
0.308
0.299
0.294

0.28
0.285
0.275
0.271
0.266
0.261
0.257
0.252
0.247
0.242
0.238
0.233
0.228
0.223
0.219
0.219
0.214
0.209
0.204

T Y

0. 19811
0.78135
0.7638
0.7471%
0.73086
0.71444
0.69886
0.68362
0.66627
0.6537
0.63944
0.62508
0.61145
0.59812
0.58469
0.57194
0.55947
0.5469
0.53498
0.52331
0.51156
0.5004
0.48349
0.4785
0.46806
0.45786
0.44757
0.43781
0.42827
0.41865
0.40952
0.40059
0.39159
0.38306
0.3147
0.36629
0.3583
0.35049
0.34262
0.33514
0.32784
0.32047
0.31349
0.30665
0.29976
0.29323
0.28683
0.28039
0.27428
0.2683
0.26227
0.25655
0.25036
0.24532
0.23997
0.23474
0.22947
0.22446
0.21957
0.21484
0.20996
0.20538
0.20077
0.19639

n (g9

0.01429
0.016648
0.015196
0.012851
0.010143

0.0075575
0.0041363
0.00037543
0.00072886
-0.0036991
-0.0034448
-0.0030836
-0.0084533
-0.0091202
-0.010687
-0.011938
-0.013466
-0.010901
-0.012976
-0.01531
-0.012857
-0.016403
-0.014491
-0.013498
-0.017064
-0.015857
-0.015574
-0.014815
-0.015268
-0.01465
-0.0155821
-0.015591
-0.011594
-0.013055
-0.013702
-0.015287
-0.0113
-0.008487
-0.010615
-0.0071445
-0.0038365
-0.0074737
-0.0044855
-0.0076498
-0.0057628
-0.0032263
-0.0018324

- -0.0053904

-0.0032764
-0.0022956
-0.00127
0.00044895
0.0010432
0.0016734
0.0020288
0.0032615
0.0035334
0.0035371

0.0034316

0.0043629
0.0090431
0.0086214
0.0082339
0.00761148

N ANson«¢



0.3233 0.195 0.183¢ 0011303

$
0.3266 0.19% 0.17969 0.015309 i

0.33 0.19 0.17566 0.014345 1

0.3333 0.18% 0.17182 0.013175 1

0.3% 0.1 0.15369 0.01731% 1

0.3666 0.187 0.13755 0.019448 l

/ * 0.3833 0.143 0.12303 0.013969 1
0.4 0.133 0.11004 0.022958 1

0.4166 0.124 0.098491 0.025509 |

0.4333 0.114 0.088093 0.025907 1

0.45 0.109 0.078793 0.030207 1

0.4666 0.1 0.070522 0.029478 1

0.4833 0.09% 0.063077 0.031923 1

0.5 0.086 0.056417 0.029583 1

0.5166 0.08t 0.050435 0.030506 1

0.5333 0.076 0.045164 0.030836 1

0.5% 0.071 0.040396 0.030604 1

0.5666 0.067 0.036156 0.030844 {

0.5833 0.067 0.032339 0.034661 1

0.6 0.062 0.028925 0.033075 {

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATRS

Estimate
E = 2.30768-003
— 70 = 1.5927E+000
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AQTESOLYV

A Program for
Automatic Bstimation of Aquifer Coefficients

from Aguifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & Hiller Modeling Group
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
BQTESOLV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by A QT E SO LV, including the following:

o confined aquifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tesis,
and slug tests
Features:
o Interactive, menu-driven program design
o Nonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of results
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AQTRSOLV RESULTS
Version 1.10

05/10/92 14:36:30
TEST DESCRIPTION
Data set........... B:1Bgw03r.dsk
Data set title..... 18GNO3 RISING HRAD TEST
Enowns and Constants:
No. of data points.................. 203
Radius of well casing............... 0.083
Radius of well....covunivvnininnneas 0.66
Aquifer saturated thickness......... 16
Well screen length.......cooeenn.... 10
Static height of water in well...... 16
Tog(Re/Re) e 2.251
T O 0.000, 0.000, 1.504
ANALYTICAL METHOD
Bouwer-Rice (Unconfined Aquifer Slug Test)
RESOLTS FROM STATISTICAL CORVE ATCHING
STATISTICAL MATCH PARAMETER ESTIMATES
Estimate Std. BError
K = 4.4485E-005 +/-  3.44898-007
v0 = 2.6359E4000 +/-  3.4302B-003
ANALYSIS OF MODEL RESIDUALS
residual = calculated - abserved
veighted residual = residual * weight
Weighted Residual Statistics:
Number of residuals............... 189
Number of estimated parameters.... 2
Degrees of freedom................ 187
Residual mean..........covvvnnn.. 0.001761
Residual standard deviation....... 0.03764
Residual variance................. 0.001416
Hodel Residuals:
Tine Observed Calculated Residual ¥eight
0.05 2.126 2.6283 0.097694 {
0.0533 2.683 2.6218 Q.Q?S%?} 1-



0.0633
0.0666
0.07
0.0733
0.0766
0.08
0.0833
0.0866
0.09
0.0933
0.0966
0.1
0.1033
0.1066
0.11
0.1133
0.1166
0.12
0.1233
0.1266
0.13
0.1333
0.1366
0.14
0.1433
0.1466
0.15
0.1533
0.1566
0.16
0.1633
0.1666
0.17
0.1733
0.1766
0.18
0.1833
0.1866
0.18
0.1933
0.1966
0.2
0.2033
0.2066
0.21
0.2133
0.2166
0.22
0.2233
0.2266
0.23
0.2333
0.2366
0.24
0.2433
0.2466
0.2%
0.2533
0.2566
0.26
0.2633
0.2666
0.27
0.2733

2.10%
2.698
2.688
2.693
2.688
2.683
2.683
2.683
2.679
2.879
2.674
2.674
2.668
2.669
2.66%
2.665

2.66

2.68
2.69%
2.685
2.69%

2.65

2.65
2.646
2.646
2.646
2.641
2.641
2.841
2.636
2.836
2.636
2.836
2.631
2.631
2.831
2.621
2.627
2.621
2.821
2.821
2.622
2.622
2.622
2.617
2.617
2.817
2.611
2.612
2.612
2.612
2.612
2.608
2.608
2.608
2.608
2.608
2.603
2.603
2.603
2.603
2.598
2.598
9 508

4.9263
2.6258
2.6203
2.6248
2.6243
2.6238
2.6233
2.6228
2.6223
2.6218
2.6213
2.6208
2.6203
2.6198
2.6193
2.6188
2.6183
2.6178
2.6173
2.6168
2.6163
2.6158
2.61%3
2.6148

2.6143 .

2.6138
2.6133
2.6128
2.6123
2.6118
2.6113
2.6108
2.6103
2.6098
2.6093
2.6068
2.6083
2.6078
2.6073
2.6068
2.6063
2.6058
2.6053
2.6048
2.6043
2.6038
2.6033
21.6028
2.6023
2.6018
2.6013
2.6008
2.6003
2.5998
2.5993
2.5388
2.5983
2.5378
2.5973
2.5968
2.5963
2.5958
2.5953
9.5948

0.U1564Y
0.072196
0.062708
0.068205
0.063702
0.059214
0.059711
0.060207
0.056719
0.057215
0.052712
0.053223
0.048719
0.049215
0.045726
0.046222
0.041718
0.042229
0.037724

0.03622

0.03873
0.034226
0.034721
0.031231
0.031726
0.032221
0.027731
0.026226

0.02872

0.02423
0.024724
0.025219
0.025728
0.021222
0.021716
0.022225
0.018718
0.019213
0.019722
0.020215
0.020709
0.016217
0.016711
0.017204
0.012712
0.013205
0.013698
0.014206
0.0096986
0.01019%
0.010699
0.011191
0.0076837
0.008191
0.0086832
0.0091753
0.0096822
0.0051742
0.005666
0.0061726
0.0066643
0.0021559
0.0026622
0 0D3153p
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U.2834
0.2866
0.29
0.2933
0.2966
0.3
0.3033
0.3066
0.31
0.3133
0.3166
0.32
0.3233
0.3266
0.33
0.3333
0.3%
0.3666
0.3833
0.4
0.4166
0.4333
0.45
0.4666
0.4833
0.5
0.5166
0.5333
0.55
0.5666
0.9833
0.6
0.6166
0.6333
0.65
0.6666
0.6833
0.7
0.7166
0.7333
0.7%
0.7666
0.7833
0.8
0.8166
0.8333
0.85
0.8666
0.8833
0.9
0.9166
0.9333
0.95
0.9666
0.9833

. .
. . . .
O I e NN CO T P DN

=T o oG I ]

4.044
2.5%4
2.534
2.584
2.594
2.589
2.589
2.589
2.589
2.589
2.584
2.584
2.584
2.584
2.584
2.584
2.879
2.57%
2.51
2.568
2.56
2.556
2.551
2.546
2.546
2.542
2.537
2.532
2.532
2.921
2.523
2.518
2.513
2.513
2.508
2.504
2.499
2.498
2.434
2.489
2.485
2.485
2.48
2.475
2.475
2.41
2.466
2.466
2.461
2.456
2.456
2.452
2.452
2.447
2.442
2.442
2.4
2.31
2.343
2.314
2.286
2,258
2.234
2.2

o 117

4.9934
2.5929
2.5924
2.5919
2.5914
2.5909
2.5904
2.5898
2.5894
2.5889
2.9884
2.5879
2.5874
2.5869
2.5864
2.5859
2.5835
2.581
2.5785
2.5761
2.5736
2.5711
2.5687
2.5662
2.5638
2.5613
2.5589
2.5864
2.55¢4
2.5815
2.9491
2.5467
1.5442
2.5418
2.5394
2.5369
2.5345
2.5321
2.5297
2.8213
2.5248
2.8224
2.52
2.5176
2.9152
2.5128
2.5104
2.508
2.5056
2.5032
2.5008
2.4984
2.496
2.4937
2.4913
2.4889
2.4605
2.4324
2.4047
2.3172
2.3501
2.3233
2.2968
2.2706

9 0417

U.0vun4dz
0.001133
0.0016388
0.0021296
0.0026203
-0.0018742
-0.0013837
-0.00089328
-0.00038809
0.00010215
-0.0044077
-0.0039028
-0.0034128
-0.002923
-0.0024184
-0.0019287
-0.004452
-0.0059926
-0.0085206
-0.011051
-0.013599
-0.015134
-0.017671
-0.020226
-0.017768
-0.019313
-0.021874
-0.024424
-0.021975
-0.024544
-0.0261
-0.028659
-0.031234
-0.026798
-0.031363
-0.032946
-0.035516
-0.033089
-0.035678
-0.038255
-0.039835
-0.037431
-0.040015
-0.042602
-0.040205
-0.041796
-0.044389
-0.041999
-0.044597
-0.047198
-0.044815
-0.04642
-0.044027
-0.04665
-0.049262
-0.046876
-0.060478
-0.061405
-0.061651
-0.063215
-0.064091
-0.065277
-0.062768
-0.060563

n ALTLCR

e e pen et e A s s et et o et fh ek b ft et et et e ek s pek hdh peb d b feh et feh b b = b b b e b et s e bea ek bt e pee bt e et bbb b e e e et s e e pee e et e



o o0 OO0 OO
. .

a2 L L S

B o b
« 2 e

encn onwn
. . . -

cH SO D
. . . .

-~ =] =3 =3
. . .

w0 O O O
. . .

.13y
2.116
2.092
2.068
2.04%
2.026
2.002
1.978
1.959
1.941
1.917
1.893
1.874
1.855
1.836
1.817
1.799

1.78
1.765
1.746
1.728
1,713

1.69
1.675
1.657
1.642
1.628
1.609
1.59%
1.576
1.562
1.543
1.529
1.51%

1.349
1.221
1.103
0.998
0.904
0.814
0.733
0.662
0.596

0.53
0.473
0.425
0.378
0.331
0.293

0.26
0.221
0.193

4.130¢
2.1687
2.144
2.1195
2.0953
2.0714
2.0478
2.0244
2.0013
1.9785
1.95%9
1.9336
1.9115
1.68897
1.8681
1.8468
1.8258
1.8049
1.7843
1.764
1.7438
1.7239
1.7043
1.6848
1.6656
1.6466
1.6278
1.6092
1.5309
1.5721
1.5548
1.537
1.518%
1.5022
1.488
1.324
1.1805
1.052%
0.9384
0.83666
0.74535
0.66508
0.59298
0.52869
0.47131
0.42027
0.3747
0.33408
0.29786
0.26551
0.23678
0.21111
0.16822

“V.VI%i L0
-0.052636
-0.051951
-0.051489
-0.050306
-0.045399
-0.045764
-0.0464
-0.042302
-0.037467
-0.0366893
-0.040876
-0.037515
-0.034705
-0.032143
-0.029628
-0.026756
-0.024924
-0.01933
-0.017971
-0.015845
-0.010348
-0.014278
-0.0098322
-0.008608%
-0.0046041
0.00018339
-0.00024345
0.0041178
0.0032695
0.0072142
0.0059541
0.0094915
0.012829
0.014368
0.024968
0.040813
0.050496
0.059603
0.067339
0.068046
0.067918
0.063023
0.067311
(.058629
0.052732
0.050296
0.043919
0.033138
0.027431
0.023223
0.015893
0.0047802

VIGUAL MATCH PARAMETER ESTIMATES

y0

it n

Estimate
4.4485E8-005
2.6359E+000

RESULTS FROM VISUAL CURVE MATCHING
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AQTESOLYV

A Program for
Automatic Estimation of Aquifer Coefficieats

Fron Aquifer Test Data

By:
Glenn M. Duffield
and
James 0. Rumbaugh, III
Geraghty & ¥iller Modeling Grouwp
1895 Preston White Drive, Suite 301
Reston, VA 22091
(703) 476 - 0335
AQTESOLV isa user-friendly program designed to
analyze data from aquifer tests automatically. Aquifer
coefficients for a variety of aquifer test conditions can
be estimated by AQ T ESO LV, including the following:

o confined aguifers, unconfined aquifers,
and leaky aquifers

o pumping tests, injection tests, recovery tests,
and slug tests
Features:
¢ Interactive, menu-driven program design
o HNonlinear least-squares estimation of aquifer coefficients
o Statistical analysis of results

o Complete graphical display of resulis
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AQTESOLV RESULTS
Version 1.10

05/08/92 13:37:24

TEST DESCRIPTION

Data set........... 18gw02r.dsk
Data set title..... 186¥02 RISING SLUG TEST

Knowns and Constants:

No. of data points.............c.... 202

Radius of well casing............... 0.083

Radius of well.......cocvniviniananan 0.66

Aquifer saturated thickness......... 24.5

Well screen length........ceonen.... 10

Static height of water in well...... 24.5

Log(Re/R) e eeeer i iiinenanns 2.478

T T S PPN 0.000, 0.000, 1.504

ANALYTICAL WETHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM STATISTICAL CURVE MATCHING

STATISTICAL MATCH PARAMETER ESTIMATES

Estimate Std. Rrror
E = 1.0635K-004 +/- 1.4608E-006
v0 = 2.2130E+000 +/-  1.9318E-002

ANALYSIS OF MODEL RESIDUALS

residual = calculated - observed
weighted residual = residual ¥ weight

Weighted Residual Statistics:

Number of residuals.........coeev K}

Number of estimated parameters.... 2

Degrees of freedom................ 29
Residual mean..........ccoeivnnnt. 0.0003892
Residual standard deviationm....... 0.01848
Residual variamee................. 0.0003417

Hodel Residuals:

Time Observed Calculated Residual Weight

1.64 1.6006 0.039435 i
1.588 1.5612 0.026832 i



d.4 1.432 1.4401 Y. YvoLu0o 1
3.6 1.412 1.413 -0.0010426 1
3.8 1.37 1.3783 -0.0082616 1

4 1.327 1.3443 -0.017337 1
4.2 1.293 1.3112 -0.018247 1
4.4 1.26 1.279 -0.018971 1
4.6 1.221 1.2475 -0.02049 1
4.8 1.198 1.2168 -0.018784 i

b} 1.11 1.1868 -0.016834 1
8.2 1.141 1.1576 -0.016621 1
9.4 1.113 1.1291 -0.016127 1
9.8 1.084 1.1013 -0.017334 1
5.8 1.056 1.0742 -0.018226 !

6 1.032 1.0478 -0.015784 1
6.2 1.008 1.022 -0.013994 1
6.4 0.989 0.99684 -0.0078384 1
6.6 0.965 0.9723 -0.0073019 1
6.8 0.946 0.94837 -0.0023694 1

l 0.921 0.92503 0.001974 1
1.2 0.908 0.90226 0.0057429 1
1.4 0.889 0.88005 0.0089513 1
1.8 0.866 0.85839 0.0076131 1
1.8 0.851 0.83726 0.013742 1

8 0.837 0.81665 0.02035 {
8.2 0.823 0.7965% 0.026481 1
8.4 0.804 0.77694 0.027058 1
8.6 0.79 0.75782 0.032182 1

RESULTS FROY VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER RSTIMATES

Estimate
B = 1.0635E-004
y0 = 2.2130E+000
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0.0000 16.022
0.0033 17.364 | E 7 C’ WOS KEM

0.0066 15.695
/7 N\.0100 13.774 -, .

0133 12.160 {Z TG, ‘?frfa7{)
0.0166 11.345
0.0200 11.932
0.0233 12.600
0.0266 13.145
0.0300 13.249
0.0333 13.045
0.0366 12.794
0.0400 12.652
0.0433 12.581
0.0466 12.619
0.0500 12.676
0.0533 12.714
0.0566 12.733
0.0600 13.363
0.0633 15.265
0.0666 14.588
0.0700 12.960
0.0733 12.235
0.0766 12.359
0.0800 12.941
0.0833 13.405
0.0866 13.774
~ ,~—~0.0900 13.523
o 0933 13.396
' .0966 13.292
0.1000 13.197
0.1033 13.116

0.1066 13.026 -

0.1100 13.003
0.1133 12.946
0.1166 12.899
0.1200 12.875
0.1233 12.846
0.1266 12.837
0.1300 12.832
0.1333 12.823
0.1366 12.790
0.1400 12.794
0.1433 12.785
0.1466 12.771
0.1500 12.761
0.1533 12.785
0.1566 12.771
0.1600 12.761
0.1633 12.766
0.1666 12.728
0.1700 12.728
~0.1733 12.733
1766 12.709
1800 12.719
0.1833 12.695
0.1866 12.695
0.1900 12.685
0.1933 12.695

0.1966 12.695



BN

0.2000
0.2033
0.2066
/7 2100
2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
Q2900
/ 2933
.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
5333
3500
5666
0.5833
0.6000
0.6166
0.6333
0.6500

12.695
12.690
12.681
12.671
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4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
ﬂ,ax4ooo
6000
.8000
8.0000
8.2000
8.4000
8.6000
8.8000

10.837
10.828
10.818
10.814
10.809
10.799
10.795
10.790
10.785
10.785
10.776
10.776
10.771
10.766
10.766
10.762
10.757
10.757
10.752
10.747
10.747
10.724
10.714
10.705
10.705
10.700
10.700
10.695
10.700
10.695
10.695
10.695
10.695
10.695
10.695
10.691
10.691
10.695
10.691
10.695
10.695
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691



o,

10.0000
12.0000
14.0000

10.691
10.686
10.691
10.691
10.691
10.691
10.686
10.686



-

0.0000
0.0033
.0066

, 7100
-~ J133
0.0166
0.0200
0.0233
0.0266
0.0300

P 0.0333
0.0366
0.0400
0.0433
0.0466
0.0500

o~ 0.0533
0.0566
0.0600
0.0633
0.0666
0.0700

-~ 0.0733
0.0766
0.0800
0.0833
0.0866

2, 0900
oo ‘0933
..0966
0.1000
0.1033
0.1066
0.1100

- 0.1133
) 0.1166
0.1200
0.1233
0.1266
0.1300

. 0.1333
: 0.1366
0.1400
0.1433
0.1466

1 0.1500
N 0.1533
‘ 0.1566
0.1600
0.1633
0.1666
0.1700

o~ e 1733
' 1766
.1800

0.1833
0.1866
0.1900

- 0.1933
‘ 0.1966

10.695
10.695
10.695
10.690
10.690
10.681
10.686
10.700
10.700
10.681
10.767
10.461
8.408
8.973
10.164
9.619
8.030
6.818
7.043
8.901
8.150
6.080
5.050
4.882
4.858
5.146
6.032
6.717
6.406
6.056
5.246
5.428
6.578
12.798
8.7717
10.035
8.839
7.393
7.618
8.140
8.676
8.906
8.638
8.365
8.274
8.379
8.533
8.600
8.566
8.513
8.499
8.537
8.576
8.595
8.595
8.595
8.604
8.619
8.633
8.643

K6 o1 B Vv



0.2000
0.2033
Q2066

/ 2100

-~ .2133
0.2166
0.2200
0.2233
0.2266
0.2300

- 0.2333
0.2366
0.2400
0.2433
0.2466
0.2500

-~ 0.2533
0.2566
0.2600
0.2633
0.2666

‘ 0.2700
-~ 0.2733
0.2766
0.2800
0.2833
0.2866
™=, 2900

- 2933
J.2966
0.3000
0.3033
0.3066
0.3100

- 0.3133
0.3166
0.3200
0.3233
0.3266

. 0.3300

- 0.3333
0.3500
0.3666
0.3833
0.4000
0.4166

-~ 0.4333
0.4500
0.4666
0.4833
0.5000
0.5166

- == 5333
' 3500
..5666
0.5833
0.6000

. 0.6166

- 0.6333
0.6500

8.652
8.662
8.671
8.681
8.691
8.700
8.710
8.719
8.733
8.738
8.753
8.762
8.767
8.777
8.791
8.796
8.805
8.815
8.824
8.834
8.844
8.853
8.858
8,868
8.877
8.887
8.896
8.906
8.911
8.920
8.930
8.934
8.944
8.954
8.963
8.968
8.978
8.982
8.997
9.002
9.011
9.054
9.093
9.131
9.169
9.203
9.241
9.274
9.303
9.337
9.370
9.399
9.428
9.456
9.480
9.504
9.533
9.557
9.581
9.605



ESN

. 0.6666
0.6833
0.7000

166
7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
f,~4&4ooo
: 6000
..8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
s 4000
/ 5000
.8000
8.0000
8.2000
8.4000
8.6000
8.8000

9.628
9.648
9.671
9.691
9.710
9.734
9.748
9.767
9.786
9.805
9.825
9.839
9.858
9.873
9.887
9.901
9.915
9.930
9.944
9.959
9.973

10.140

10.236

10.308

10.360

10.399

10.427

10.451

10.466

10.480

10.499

10.518

10.528

10.533

10.542

10.547

10.557

10.566

10.576

10.580

10.585

10.595

10.600

10.600

10.604

10.609

10.614

10.619

10.619

10.623

10.623

10.623

10.628

10.628

10.628

10.633

10.633

10.633

10.633

10.633



9.0000
9.2000
_9.4000
/7 Ts000
3000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

10.638
10.638
10.633
10.633
10.638
10.643
10.643
10.652
10.657
10.662
10.671
10.671
10.676
10.647
10.676
10.671



e

0.0000
0.0033
.0066

! ‘0100
,0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
~R.0900
0933
J.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
1733
! 1766
..1800
0.1833
0.1866
0.1900
0.1933
0.1966

7.738
7.733
7.723
7.728
7.742
7.742
7.728
7.733
7.728
7.714
7.733
7.714
7.651
7.359
6.861
6.578
6.674
6.842
6.641
6.301
6.037
6.305
6.473
5.912
5.524
5.337
5.711
5.375
4.786
4.397
4.767
5.122
5.817
6.301
5.965
5.850
6.512
6.411
5.864
5.467
5.457
5.308
5.165
5.510
6.564
6.842
6.770
6.703
6.440
6.128
.927
.812
.793
.888
.984
.104
.123
.463
6.535
6.626

n

Ao num,m

N



0.2000
0.2033
.2066
£ 2100
‘ 2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
.2900
'2933
4.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
5333
' 5500
..5666
0.5833
0.6000
0.6166
0.6333
0.6500

6.550
6.416
6.305
6.224
6.195
6.229
6.301
6.387
6.463
6.512
6.521
6.502
6.473
6.449
6.444
6.458
6.487
6.516
6.535
6.559
6.574
6.578
6.583
6.583
6.588
6.598
6.607
6.622
6.636
6.646
6.655
6.665
6.674
6.679
6.689
6.693
6.703
6.713
6.722
6.727
6.737
6.780
6.818
6.856
6.875
6.909
6.952
6.981
7.000
7.015
7.062
7.077
7.110
7.125
7.129
7.163
7.177
7.192
7.211
7.225



" 267 GWFSF Nom

0.0000 11.155
0.0033 9.406
0.0066 7.726
/70100 7.289
,0133 8.253
0.0166 9.463
0.0200 12.141
0.0233 13.542
0.0266 13.997
0.0300 13.642
0.0333 13.135
0.0366 12.463
0.0400 12.221
0.0433 12.112
0.0466 12.202
0.0500 12.373
0.0533 12.534
0.0566 12.378
0.0600 12.349
0.0633 12.880 \
0.0666 12.790
0.0700 12.780
0.0733 12.662
0.0766 12.595
0.0800 - 12.595
0.0833 12.610
0.0866 12.643
~=0.0900 12.652
. 0933 12.662
,.0966 12.657
0.1000 " 12.666
0.1033 12.662
0.1066 12.666
0.1100 12.666
0.1133 12.666
0.1166 12.671
0.1200 12.671
0.1233 12.676
0.1266 12.676
0.1300 12.671
0.1333 12.676
0.1366 12.676
0.1400 12.676
0.1433 12.676
0.1466 12.681
0.1500 12.681
0.1533 12.676
0.1566 12.676
0.1600 12.643
0.1633 12.695
0.1666 12.690
0.1700 12.676
01733 12.685
; 1766 12.453
.1800 12.875
0.1833 12.681
0.1866 12.756
0.1900 12.685
0.1933 12.666

0.1966 12.666



0.6666
0.6833
/,Qi7000

/ 7166
s, .7333
0.7500
0.7666
0.7833
0.8000
0.8166

- 0.8333
0.8500
0.8666
0.8833
0.9000

; 1 0.9166
-~ 0.9333
0.9500
0.9666
0.9833
1.0000
1.2000

- 1.4000
1.6000
1.8000
2.0000
2.2000
~==.,4000

- 6000
-.8000
3.0000
3.2000
3.4000
3.6000

- 3.8000
4.0000
4.2000
4.4000
4.6000
4.8000

- 5.0000
’ 5.2000
5.4000
5.6000
5.8000
6.0000

-~ 6.2000
‘ 6.4000
6.6000
6.8000
7.0000
7.2000

™~ 4000
’ 5000

. .8000
8.0000
8.2000
8.4000

- 8.6000
8.8000

7.240
7.259
7.273
7.283
7.297
7.311
7.321
7.331
7.340
7.354
7.359
7.374
7.383
7.388
7.398
7.407
7.417
7.422
7.431
7.436
7.446
7.527
7.570
7.604
7.623
7.642
7.656
7.671
7.680
7.685
7.694
7.699
7.699
7.704
7.709
7.714
7.714
7.719
7.719
7.719
7.723
7.723
7.723
7.728
7.728
7.728
7.728
7.728
7.728
7.728
7.728
7.728
7.733
7.728
7.733
7.733
7.733
7.733
7.733
7.728



LN

9.0000
9.2000

3000
10.0000
12.0000
14.0000

7.733
7.733
7.733
7.733
7.733
7.733
7.733
7.738



-

0.2000
0.2033
0.2066
/72100
‘ 2133
U.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
.2900

; "2933
.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
.5333
3500
3666
0.5833
0.6000
0.6166
0.6333
0.6500

12.676
12.681
12.681
12.681
12.681
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.685
12.700
12.690
12.690
12.690
12.690
12.680
12.690
12.690
12.690
12.690
12.685
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690



-

0.6666
0.6833
0.7000
TN 7166
.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
24000
/ .6000
..8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
_=1-4000
/ 6000
.8000
8.0000
8.2000
8.4000
8.6000
8.8000

12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.690
12.695
12.695
12.695
12.695
12.695
12.695
12.695
12.700
12.695
12.695
12.695
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700



/

-

9.0000
9.2000
9.4000

ATN6000

3000
1u.0000
12.0000
14.0000

12.700
12.700
12.700
12.700
12.700
12.700
12.700
12.700



VN

0.0000
0.0033
0.0066
~™.0100
’ 3133
v.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
70933
0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
1766
1800
0.1833
0.1866
0.1900
0.1933
0.1966

3.169

1.873

2.311

3.998

5.988

8.019

9.188

9.621
10.495
11.511
11.178
10.860
10.433
10.124

9.982
10.015
10.120
10.243
10.324
10.357
10.371
10.305
10.262
10.262
10.286
10.319
10.338
10.352
10.357
10.357
10.362
10.366
10.376
10.381

10.390

10.395
10.404
10.409
10.414
10.423
10.438
10.433
10.433
10.433
10.443
10.580
10.476
10.409
10.395
10.428
10.466
10.490
10.499
10.495
10.490
10.495
10.495
10.504
10.509
10.514

X7 W OB R2 Nom

P v 2



o

0.2000
0.2033
0.2066
2100
.133
U.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
92900
/ ‘933
2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166

~  0.5333
00

266
0.5833
0.6000
0.6166
0.6333
0.6500

10.518
10.518
10.523
10.528
10.528
10.533
10.533
10.537
10.542
10.547
10.547
10.552
10.552
10.556
10.556
10.561
10.561
10.566
10.566
10.571
10.571
10.575
10.575
10.580
10.580
10.585
10.585
10.590
10.590
10.590
10.595
10.595
10.595
10.599
10.599
10.599
10.604
10.604
10.604
10.604
10.609
10.613
10.623
10.628
10.632
10.637
10.642
10.647
10.647
10.651
10.651
10.656
10.656
10.661
10.661
10.661
10.666
10.670
10.666
10.670



ey

o~

N

e

0.6666
0.6833
0.7000
7166
: '333
..7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
73000
3000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7000
)OO0
&.0000
8.2000
8.4000
8.6000
8.8000

10.670
10.670
10.680
10.675
10.680
10.685
10.685
10.685
10.689
10.694
10.694
10.699
10.699
10.704
10.704
10.708
10.708
10.713
10.713
10.713
10.718
10.737
10.727
10.746
10.751
10.746
10.756
10.756
10.756
10.761
10.761
10.756
10.756
10.761
10.761
10.756
10.756
10.756
10.761
10.756
10.756
10.751
10.756
10.751
10.732
10.718
10.737
10.751
10.751
10.751
10.751
10.756
10.756
10.756
10.756
10.756
10.756
10.756
10.756
10.761



v

9.0000
9.2000
9.4000

~~~6000

1000
-..0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000

10.761
10.756
10.756
10.756
10.756
10.756
10.761
10.761
10.761
10.765
10.765
10.765
10.770



0.0000
0.0033
/fﬁ\9066
/ 1100
.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
~ 0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
/70900
- 0933
v.0966
0.1000
0.1033
0.1066
0.1100

-~ 0.1133
0.1166
0.1200
0.1233
0.1266
0.1300

~  0.1333
0.1366
0.1400
0.1433
0.1466
0.1500

. 0.1533
0.1566
0.1600
0.1633
0.1666
0.1700

- e==.1733
1766

+.1800
0.1833
0.1866
0.1900

-~ 0.1933
0.1966

o,

17.819
17.361
18.286
17.495
17.833
18.686
18.172
17.619
18.029
18.386
18.062
17.771
18.043
18.153
18.057
17.886
17.933
18.072
17.929
17.838
17.910
17.957
17.843
17.824
17.843
17.943
17.857
17.867
17.824
17.857
17.824
17.809
17.814
17.809
17.795
17.776
17.776
17.776
17.762
17.747
17.747
17.738
17.728
17.719
17.714
17.705
17.695
17.686
17.681
17.671
17.662
17.657
17.647
17.643
17.633
17.624
17.619
17.609
17.600
17.590

R W 0HE Nom



s,

0.2000
0.2033
2066

7 h100
2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466

0.2500

0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
.2900
2933
.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
05333
3500
5666
0.5833
0.6000
0.6166
0.6333
0.6500

17.585
17.576
17.571
17.562
17.557
17.547
17.538
17.533
17.523
17.514
17.509
17.500
17.49%
17.485
17.481
17.471
17.466
17.457
17.447
17.442
17.433
17.428
17.419
17.409
17.404
17.395
17.390
17.380
17.376
17.371
17.361
17.352
17.347
17.342
17.333
17.323
17.318
17.314
17.304
17.299
17.290
17.256
17.218
17.180
17.142
17.109
17.075
17.037
17.004
16.970
16.937
16.908
16.875
16.846
16.818
16.784
16.756
16.732
16.708
16.679



0.6666
0.6833
7000
; 166
/333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
~2.4000
/" 5000
.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
24000
3000
3000
8.0000
8.2000
8.4000
8.6000
8.8000

16.656
16.632
16.608
16.589
16.565
16.546
16.527
16.508
16.493
16.474
16.455
16.441
16.427
16.412
16.398
16.384
16.369
16.360
16.346
16.331
16.322
16.174
16.093
16.012
15.935
15.864
15.802
15.740
15.682
15.639
15.592
15.549
15.511
15.482
15.458
15.434
15.415
15.401
15.387
15.372
15.358
15.348
15.344
15.334
15.329
15.324
15.320
15.320
15.315
15.310
15.310
15.305
15.308
15.301
15.301
15.301
15.301
15.301
15.301
15.296



o,

s,

9.0000
9.2000
9.4000

/6000

’ 3000

1u.0000
12.0000
14.0000

15.296
15.296
15.296
15.296
15.296
15.291
15.301
15.296



0.0000
0.0033
0.0066

/7~ 100

- 133
0.0166
0.0200
0.0233
0.0266
0.0300

- 0.0333
0.0366
0.0400
0.0433
0.0466
0.0500

~ 0.0533
0.0566
0.0600
0.0633
0.0666
0.0700

-~ 0.0733
0.0766
0.0800
0.0833

. 0.0866
~R.,0900
o 7933
.0966
0.1000
0.1033
0.1066
0.1100

~  0.1133
0.1166
0.1200
0.1233
0.1266
0.1300

- 0.1333
0.1366
0.1400
0.1433
0.1466
0.1500

-~  0.1533
0.1566
0.1600
0.1633
0.1666
0.1700

-~ 0,1733

« 1766
1800
0.1833
0.1866
0.1900

- 0.1933
0.1966

17.023
17.032
17.028
17.013
17.008
17.008
17.032
17.032
17.013
17.013
17.042
19.149
20.925
19.411
17.728
17.852
20.011
20.296
19.244
19.029
20.101
20.182
20.096
20.092
20.063
20.058
20.015
20.035
19.958
19.992
19.915
19.958
19.944
19.920
19.906
19.868

©19.873

19.877
19.849
19.854
19.854
19.835
19.830
19.830
19.825
19.811
19.801
19.801
19.796
19.787
19.782
19.777
19.773
19.768
19.763
19.763
19.754
19.749
19.744
19.739
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s,

0.2000

0.2033
0.2066
2100
) 2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
~0,2900
/ 2933
,2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333

/ Y500
3666
0.5833
0.6000

0.6166 -

0.6333
0.6500

19.739
19.734
19.730
19.725
19.720
19.715
19.711
19.706
19.706
19.701
19.696
19.692
19.687
19.687
19.682
19.677
19.673
19.668
19.663
19.663
19.658
19.654
19.654
19.649
19.644
19.644
19.639
19.634
19.634
19.630
19.625
19.625
19.620
19.615
19.615
19.611
19.606
19.606
19.601
19.596
19.596
19.582
19.568
19.554
19.534
19.520
19.506
19.492
19.477
19.468
19.453
19.439
19.425
19.415
19.406
19.392
19.382
19.368
19.358
19.349



0.6666
0.6833
0.7000
N7166
1333
u.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
.4000

£ 5000

A

3000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000

A~ ™N000

200
8.0000
8.2000
8.4000
8.6000
8.8000

19.339
19.325
19.315
19.301
19.291
19.287
19.272
19.263
19.253
19.244
19.234
19.225
19.215
19.206
19.201
19.191
19.182
19.172
19.168
19.158
19.149
19.029
18.944
18.867
18.796
18.729
18.663
18.601
18.543
18.496
18.443
18.391
18.348
18.300
18.258
18.219
18.181
18.148
18.110
18.076
18.043
18.014
17.986
17.952
17.924
17.900
17.876
17.852
17.829

©17.805

17.786
17.762
17.743
17.724
17.705
17.686
17.671
17.657
17.643

17.624.



9.0000
9.2000
9.4000

6000

’ 8000

+u.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

17.609
17.595
17.581
17.566
17.557
17.542
17.442
17.366
17.304
17.261
17.228
17.204
17.185
17.171
17.161
17.151



s

0.0000
0.0033
/pg\goss
100
J133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
/,_Q\ogoo
0933
.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
.1733
1766
1800
0.1833
0.1866
0.1900
0.1933
0.1966

7.762

7.742.

7.709
7.742
7.977
9.050
10.370
11.522
10 384
8.987
8.647
8.643
9.399
10.839
11.011
10.623
9.973
9.748
9.930
10.174
10.150
9.8717
9.782
9.767
9.825
9.844
9.782
9.705
9.657
9.643
9.638
9.614
9.585
9.552
9.523
9.504
9.485
9.461
9.437
9.413
9.394
9.375
9.356
9.337
9.317
9.298
9.279
9.265
9.246
9.231
9.212
9.198
$.183
9.169
9.150
9.136
9.121
9.107
9.093
9.083
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ficaY

o,

0.2000
0.2033
0.2066

2100
2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
/aauzsoo
2933
.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
f,g&s333
3500
5666
0.5833
0.6000
0.6166
0.6333
0.6500

9.069
9.054
9.040
9.025
9.016
9.002
8.992
8.978
8.968
8.959
8.944
8.934
8.925
8.911
8.901
8.891
8.882
8.872
8.863
8.853
8.844
8.834
8.824
8.815
8.805
8.796
8.786
8.781
8.772
8.762
8.753
8.748
8.738
8.729
8.724
8.714
8.710
8.700
8.691
8.686
8.681
8.638
8.604
8.571
8.537
8.509
8.480
8.456
8.427
8.408
8.384
8.360
8.341
8.322
8.303
8.288
8.269
8.255
8.236
8.221



0.6666
0.6833
0.7000
/7166
7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
. 4000
‘6000
.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
/,1*4000
/ 000
3000
8.0000
8.2000
8.4000
8.6000
8.8000

8.212
8.197
8.183
8.173
8.159
8.150
8.140
8.126
8.121
8.107
8.102
8.092
8.082
8.073
8.063
8.058
8.049
8.044
8.035
8.030
8.025
7.944
7.901
7.872
7.848
7.829
7.814
7.800
7.790
7.785
7.781
7.776
7.771
7.766
7.762
7.757
7.757
7.752
7.752
7.752
7.747
7.747
7.747
7.7417
7.747
7.742
7.742
7.742
7.742
7.742
7.742
7.742
7.742
7.742
7.738
7.738
7.738
7.738
7.738
7.738



9.0000
9.2000
9.4000

7 6000
3000
10.0000
12.0000
14.0000

7.738
7.738
7.738
7.738
7.738
7.738
7.738
7.733




s

o

# T,

0.0000
0.0033
0.0066
#9100
J133
0.0166
. 0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
.0900
/! ‘0933
.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
1766
1800
0.1833
0.1866
0.1900
0.1933
0.1966

10.652
10.657
11.747
11.565
10.600
11.628
11.599
10.389
11.675
12.478
11.551
11.766
12.990
12.373
11.972
12.364
12.517
11.532

9.136
12.416
14.723
13.725
11.828
12.187
13.706
13.582
13.462
13.434
13.372
13.305
13.276
13.238
13.200
13.176
13.138
13.099
13.080
13.052
13.013
12.999
12.970
12.927
12.918
12.870
12.846
12.875
12.813
12.803
12.775
12.755
12.736
12.717
12.703
12.669
12.646
12.650
12.631

12.612.
12.440

12.598
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0.2000
0.2033
.2066

, 2100
2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
~~=0,2900
/! '2933
.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
/,Q<5333
; 5500
5666
0.5833
0.6000
0.6166
0.6333
0.6500

12.569
12.574
12.555
12.540
12.531
12.521
12.512
12.497
12.488
12.478
12.469
12.459
12.450
12.445
12.435
12.421
12.416
12.407
12.397
12.387
12.383
12.373
12.364
12.359
12.349
12.340
12.335.
12.325
12.321
12.306
12.325
12.268
12.378
12.287
12.278
12.268
12.258
12.254
12.249
12.239
12.235
12.196
12.158
12.125
12.096
12.063
12.034
12.005
11.972
11.948
11.924
11.900
11.871
11.847
11.828
11.804
11.781
11.761
11.742
11.723



0.6666
0.6833
7000
/7 7166
7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
. 4000
6000
-.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
=2 4000
/ 5000
8000
8.0000
8.2000
8.4000
8.6000
8.8000

11.704
11.685
11.666
11.647
11.632
11.618
11.599
11.589
11.570
11.556
11.546
11.532
11.518
11.508
11.494
11.484
11.470
11.460
11.451
11.441
11.432
11.331
11.274
i1.221
11.164
11.116
11.073
11.035
11.001
10.968
10.934
10.910
10.896
10.882
10.867
10.853
10.848
10.843
10.839
10.829
10.824
10.820
10.815
10.815
10.810
10.810
10.805
10.800
10.800
10.796
10.796
10.786
10.786
10.786
10.781
10.777
10.772
10.767
10.757
10.753



-

9.0000
9.2000
9.4000

775000

3000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000

10.748
10.748
10.748
10.753
10.757
10.762
10.757
10.753
10.738
10.738
10.719
10.719
10.714
10.714
10.714
10.714
10.714



0.0000
0.0033
A0066
100

- J133
0.0166
0.0200
0.0233
0.0266
0.0300

=  0.0333
0.0366
0.0400
0.0433
0.0466
0.0500

~  0.0533
0.0566
0.0600
0.0633
"0.0666
0.0700

-~  0.0733
0.0766
0.0800
0.0833
0.0866
0900
P 3933
..0966
0.1000
0.1033
0.1066
0.1100

-~  0.1133
0.1166
0.1200
0.1233
0.1266

. 0.1300
-  0.1333
0.1366
0.1400
0.1433
0.1466
0.1500

~  0.1533
0.1566
0.1600
0.1633
0.1666
0.1700

-~ 1733
! 1766
.1800
0.1833
0.1866
0.1900

-~  0.1933
0.1966

11.886
15.001
18.917
19.499

16.541

15.717
15.399
14.679
14.921
13.996
15.276
13.352
12.085
11.857
12.332
13.167
13.423
13.034
12.934
13.138
13.399
13.579
13.574
13.570
13.593
13.593
13.555
13.565
13.617
13.759

'13.921

14.101
14.105
14.110
14.162
14.200
14.295
14.215
14.181
14.153
14.158
14.120
14.044
14.015
14.001
13.911
13.821
13.788
13.778
13.745
13.897
13.826
13.740
13.717
13.698
13.702
13.546
13.499
13.494
13.470




0.2000
0.2033
2066
/ *100
2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
., 2900
! 2933
_.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
~2.5333
' 3500
.5666
0.5833
0.6000
0.6166
0.6333
0.6500

13.437
13.333
13.195
13.076
12.977
12.910
12.797
12.730
12,640
12.616
12.521
12.327
11.943
12.099
11.686
11.701
11.563
11.511
11.482
11.530
11.544
11.530
11.501
11.473
11.477
11.477
11.473
11.458
11.444
11.435
11.430
11.420
11.411
11.406
11.397
11.387
11.383
11.373
11.368
11.359
11.354
11.316
11.283
11.250
11.221
11.197
11.169
11.145
11.122-
11.102
11.084
11.064
11.050
11.031
11.022
11.003
10.993
10.979
10.970
10.955



[

0.6666
0.6833
0.7000

’ 1166

i

333
u.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000

4000
3000
3000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
000
000
8.0000
8.2000
8.4000
8.6000
8.8000

10.950
10.941
10.932
10.922
10.917
10.908
10.903
10.893
10.889
10.884
10.879
10.875
10.870
10.865
10.860
10.856
10.851
10.851
10.846
10.841
10.841
10.808
10.794
10.784
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301



14

5.0000
9.2000
.4000
773000
' 5000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000

33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
33.301
19.007



-,

0.0000
0.0033
0066

; 1100
2133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
\. 0900
0933
+.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
=Q.1733
! 1766
..1800
0.1833
0.1866
0.1900
0.1933
0.1966

16.600
14.604
15.136
15.084
15.051
15.028
14.995
14.990
15.032
14.971
14.962
14.952
14.938
14.938
14.962
14.901
14.901
14.886
14.877
14.868
14.896
14.830
14.830
14.806
14.806
14.792
14.792
14.759
14.759
14.750
14.745
14.736
14.731
14.722
14.707
14.703
14.693
14.684
14.674
14.665
14.656
14.646
14.637
14.627
14.623
14.609
14.604
14.594
14.585
14.580
14.571
14.561
14.552
14.543
14.538
14.528
14.519
14.510
14.505
14.496
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0.2000
0.2033
2066
1100
.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
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0.2566
0.2600
0.2633
0.2666
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0.2800
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0.5833
0.6000
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14.481
14.472
14.463
14.453
14.448
14.439
14.430
14.425
14.415%
14.406
14.401
14.392
14.387
14.378
14.368
14.364
14.354
14.349
14.340
14.331
14.326
14.321
14.312
14.302
14.298
14.288
14.284
14.274
14.269
14.260
14.255
14.246
14.241
14.232
14.227
14.222
14.213
14.208
14.199
14.194
14.161
14.128
14.095
14.062
14.029
14.001
13.968
13.940
13.916
13.888
13.864
13.841
13.817
13.798
13.779
13.756
13.742
13.723
13.709
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0.6833
A~7000
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0.7666
0.7833
0.8000
0.8166

~  0.8333
0.8500
0.8666
0.8833
0.9000
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-~  0.9333
0.9500
0.9666
0.9833
1.0000
1.2000

~ 1.4000
1.6000
1.8000
2.0000
2.2000
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-~ 6000
. .8000
3.0000
3.2000
3.4000
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4.2000
4.4000
4.6000
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5.6000
5.8000
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13.629
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13.610
13.600
13.591
13.586
13.577
13.572
13.563
13.558
13.553
13.549
13.544
13.539
13.534
13.530
13.487
13.473
13.464
13.454
13.450
13.450
13.450
13.445
13.445
13.445
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
13.440
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13.440
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13.435
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13.440
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0.0000
0.0033
0066

’ 1100
J133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866

~=,0900

0933
v.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700

.1733

1766
..1800
0.1833
0.1866
0.1900
0.1933
0.1966

11.559
12.996
14.659
10.376
12.306
12.301
12.207
12.311
12.566
12.467
12.287
13.214
11.814
12.013
11.928
11.918
11.904
11.900
11.876
11.866
11.857
11.843
11.829
11.819
11.805
11.791
11.781
11.767
11.758
11.748
11.729
11.720
11.715
11.696
11.691
11.677
11.663
11.654
11.639
11.630
11.616
11.606
11.587
11.573
11.583
11.578
11.559
11.545
11.535
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11.516
11.512
11.502
11.493
11.483
11.474
11.469
11.455
11.446
11.441
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0.2033
2066
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0.2166
0.2200
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0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
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0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866

2900
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.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
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0.3666
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0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
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0.6166
0.6333
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11.431
11.422
11.412
11.403
11.394
11.384
11.379
11.370
11.360
11.356
11.346
11.337
11.327
11.318
11.313
11.304
11.299
11.289
11.280
11.275
11.266
11.256
11.252
11.242
11.233
11.228
11.218
11.214
11.204
11.195
11.190
11.181
11.176
11.166
11.157
11.152
11.143
11.138
11.133
11.124
11.114
11.081
11.043
11.010
10.973
10.935
10.906
10.873
10.840
10.807
10.779
10.745
10.717
10.689
10.660
10.632
10.604
10.575
10.551
10.523
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0.8000
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3.0000
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3.4000
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3.8000
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4.6000
4.8000
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5.4000
5.6000
5.8000
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6.8000
7.0000
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7.4000
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8.0000
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8.4000
8.6000
8.8000

10.499
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10.452
10.424
10.400
10.381
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10.334
10.310
10.291
10.268
10.249
10.230
10.211
10.187
10.168
10.149
10.130
10.116
10.097
10.078
9.837
9.690
9.562
9.458
9.373
9.302
9.240
9.188
9.146
9.108
9.079
9.051
9.027
9.008
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8.971
8.961
8.947
8.933
8.928
8.919
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0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
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0.1833
0.1866
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18.271
22.310
13.808
12.712
14.434
13.727
13.765
13.689
13.613
13.571
13.537
13.481
13.447
13.405
13.381
13.348
13.310
13.291
13.258
13.229
13.196
13.172
13.144
13.096
13.101
13.068
13.039
13.025
12.992
12.968
12.944
12.921
12.902
12.878
12.854
12.831
12.807
12.793
12.769
12.755
12.717
12.702
12.698
12.679
12.655
12.636
12.622
12.603
12.584
12.570
12.555
12.541
12.522
12.508
12.489
12.475
12.460
12.446
12.432
12.418
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0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000

.0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

12.404
12.389
12.375
12.361
12.347
12.337
12.323
12.308
12.294
12.285
12.270
12.261
12.247
12.237
12.223
12.214
12.199
12.190
12.176
12.166
12.157
12.142
12.133
12.123
12.114
12.104
12.095
12.081
12.071
12.062
12.052
12.043
12.033
12.024
12.014
12.005
11.995
11.986
11.981
11.972
11.962
11.915
11.872
11.829
11.791
11.753
11.720
11.687
11.653
11.625
11.596
11.568
11.544
11.516
11.492
11.468
11.449
11.430
11.407
11.388
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0.6833
0.7000
0.7166
0.7333

0.7500

0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

11.373
11.354
11.335
11.321
11.307
11.293
11.278
11.264
11.250
11.236
11.226
11.212
11.202
11.188
11.174
11.169
11.159
11.185
11.145
11.136
11.131
11.031
10.979
10.941
10.913
10.894
10.875
10.860
10.851
10.841
10.837
10.832
10.822
10.818
10.813
10.808
10.808
10.803
10.803
10.799
10.799
10.794
10.794
10.794
10.789
10.789
10.789
10.784
10.784
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10.784
10.780
10.780
10.780
10.780
10.780
10.780
10.780
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9.4000
9.6000
9.8000
10.0000
12.0000
14.0000
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10.765
10.761
10.761
10.761
10.761
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0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

17.514
14.312
11.678
12.147
12.001
11.849
11.759
11.659
11.564
11.479
11.399
11.337
11.256
11.200
11.133
11.076
11.024
10.972
10.925
10.877
10.830
10.787
10.749
10.707
10.664
10.626
10.593
10.555
10.522
10.488
10.455
10.427
10.394
10.365
10.341
10.313
10.284
10.261
10.237
10.213
10.190
10.166
10.147
10.128
10.104
10.085
10.071
10.052
10.033
10.019
10.000
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9.929

9.915

9.900

9.886

9.877
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0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

9.862
9.848
9.843
9.829
9.820
9.810
9.801
9.791
9.782
9.772
9.763
9.753
9.749
9.739
9.730
9.725
9.715
9.706
9.701
9.696
9.687
9.682
9.677
9.668
9.663
9.658
9.654
9.644
9.639
9.635
9.630
9.625
9.620
9.616
9.611
9.606
9.601
9.597
9.592
9.587
9.587
9.564
9.545
9.530
9.516
9.507
9.492
9.483
9.473
9.469
9.459
9.454
9.445
9.440
9.435
9.431
9.431
9.426
9.421
9.417



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

9.417
9.412
9.412
9.407
9.407
9.402
9.402
9.402
9.398
9.398
9.398
9.393
9.393
9.393
9.393
9.388
9.383
9.388
9.383
9.379
9.383
9.379
9.374
9.369
9.364
9.364
9.360
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.364
9.360
9.360
9.355
9.355
9.360
9.360
9.360
9.360
9.355
9.355
9.355
9.355
9.360
9.355
9.360
9.360
9.360
9.360



9.0000
9.2000
9.4000
9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

9.360
9.355
9.355
9.355
9.355
9.355
9.355
9.350
9.360
9.336
9.350



0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

8.744
15.395
18.704
11.546
6.034
13.177
9.770
9.214
10.658
9.651
9.818
10.007
9.775
9.822
9.851
9.794
9.780
9.794
9.789
9.761
9.761
9.741
9.737
9.741
9.723
9.708
9.703
9.699
9.694
9.680
9.675
9.670
9.666
9.661
9.651
9.646
9.637
9.632
9.628
9.623
9.618
9.613
9.609
9.604
9.599
9.594
9.589
9.585
9.580
9.575
9.571
9.566
9.561
9.556
9.552
9.547
9.542
9.542
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0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

9.528
9.523
9.523
9.518
9.514
9.509
9.504
9.504
9.499
9.495
9.495
9.490
9.485
9.480
9.480
9.47S
9.471
9.471
9.466
9.461
9.457
9.457
9.452
9.452
9.447
9.442
9.438
9.438
9.433
9.428
9.428
9.423
9.423
9.41%
9.414
9.414
9.409
9.409
9.404
9.400
9.400
9.385
9.366
9.352
9.338
9.323
9.309
9.295
9.281
9.271
9.257
9.248
9.233
9.219
9.209
9.195
9.186
9.176
9.162
9.152



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

9.138
9.129
9.119
$.110
9.095
9.086
9.076
9.067
9.057
9.048
9.038
9.029
9.019
9.010
9.000
8.991
8.981
8.972
8.962
8.958
8.948
8.825
8.734
8.649
8.573
8.502
8.440
8.383
8.330
8.278
8.231
8.188
8.145
8.102
8.060
8.017
7.983
7.950
7.917
7.888
7.860
7.831
7.803
7.774
7.746
7.722
7.698
7.679
7.655
7.636
7.617
7.598
7.579
7.556
7.541
7.527
7.513
7.494
7.480

7.461



9.0000

9.2000

9.4000

9.6000

9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000

7.446
7.432
7.422
7.413
7.403
7.394
7.289
7.218
7.156
7.118
7.095
7.061
7.047
7.033
7.014
7.009
6.994
6.990
6.980
6.976
6.966
6.956
6.952
6.947



o

i,

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

12.196
14.747

15.666.

12.238
4.457
10.728
7.888
6.791
6.847
6.620
6.720
6.672
6.625
6.724
6.620
6.606
6.563
6.582
6.578
6.582
6.578
6.568
6.573
6.568
6.563
6.563
6.563
6.559
6.559
6.554
6.554
6.549
6.549
6.545
6.545
6.540
6.540
6.535
6.535
6.535
6.530
6.530
6.526
6.526
6.526
6.521
6.521
6.521
6.516
6.516
6.516
6.516
6.511
6.511
6.511
6.507
6.507
6.507
6.507
6.507
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0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166

0.4333

0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

6.502
6.502
6.502
6.497
6.497
6.497
6.497
6.492
6.492
6.492
6.492
6.488
6.488
6.488
6.488
6.488
6.483
6.483
6.483
6.483
6.478
6.478
6.478
6.478
6.478
6.474
6.474
6.474
6.474
6.474
6.469
6.469
6.469
6.469
6.469
6.464
6.464
6.464
6.464
6.464
6.464
6.459
6.455
6.450
6.445
6.440
6.436
6.431
6.426
6.426
6.422
6.417
6.412
6.412
6.407
6.403
6.398
6.393
6.393
6.388



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.3000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

6.384
6.379
6.379
6.374
6.369
6.365
6.365
6.360
6.355
6.355
6.351
6.346
6.346
6.341
6.336
6.336
6.332
6.332
6.327
6.322
6.322
6.280
6.251
6.223
6.194
6.166
6.138
6.114
6.090
6.067
6.043
6.019
5.996
5.972
5.948
5.925
5.906
5.882
5.858
5.839
5.821
5.797
5.773
5.754
5.735
5.716
5.697
5.679
5.660
5.645
5.626
5.608
5.593
5.570
5.555
5.537
5.522
5.508
5.489
5.475



o

9.0000

9.2000

9.4000

9.6000

9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000

5.456
5.442
5.423
5.409
5.395
5.380
5.229
5.101
4.983
4.878
4.784
4.694
4.613
4.542
4.476
4.410
4.353
4.305
4.258
4.211
4.173
4.140
4.107
4.073



0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

9.794
10.450
11.682
13.586
11.762
12.422
11.828
12.248
12.106
12.177
12.205
12.210
12.191
12.295
12.233
12.309
12.318
12.332
12.370
12.361
12.384
12.398
12.413
12.427
12.455
12.455
12.469
12.483
12.497
12.512
12.521
12.535
12.549
12.559
12.573
12.582
12.592
12.606
12.615
12.625
12.639
12.648
12.662
12.672
12.681
12.691
12.700
12.714
12.719
12.728
12.738
12.747
12.757
12.761
12.771
12.780
12.790
12.794
12.804
12.809
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s,

0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

12.818
12.823
12.832
12.837
12.842
12.851
12.856
12.860
12.870
12.875
12.879
12.884
12.893
12.898
12.903
12.908
12.912
12.922
12.926
12.931
12.936
12.941
12.945
12.950
12.955
12.959
12.964
12.969
12.974
12.974
12.983
12.988
12.988
12.992
12.997
13.002
13.007
13.011
13.016
13.021
13.021
13.044
13.063
13.077
13.096
13.110
13.124
13.134
13.148
13.162
13.172
13.181
13.190
13.200
13.209
13.214
13.223
13.228
13.237

13.242



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333

0.9500°

0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000

4.0000-

4.,2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

13.252
13.256
13.261
13.266
13.271
13.275
13.280
13.285
13.289
13.294
13.294
13.299
13.303
13.308
13.308
13.313
13.318
13.318
13.318
13.322
13.327
13.351
13.365
13.374
13.384
13.388
13.393
13.398
13.398
13.402
13.402
13.407
13.407
13.407
13.407
13.407
13.407
13.412
13.412
13.412
13.412
13.412
13.412
13.412
13.412
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417.



9.0000
9.2000
9.4000
9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000

13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.417
13.426
13.426
13.421
13.426
13.426
13.431
13.431
13.431



0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

8.287
6.070
4.505
8.154
7.728
9.290

10.341

10.104

10.615

10.421

10.246
9.981
9.560
9.622
9.484
9.645
9.768
9.924

10.010

10.052

10.033

10.000
9.972
9.962
9.976

10.000

10.033

10.057

10.071

10.080

10.080

10.085

10.090

10.099

10.109

10.118

10.128

10.133

10.142

10.147

10.151

10.161

10.166

10.170

10.180

10.185

10.189

10.194

10.203

10.208

10.213

10.218

10.222

10.227

10.232

10.237

10.241

10.246

10.251

10.256
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A

n,

0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366

0.2400

0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

10.260
10.265
10.265
10.270
10.274
10.279
10.284
10.289
10.293
10.293
10.298
10.303
10.308
10.312
10.312
10.317
10.322
10.322
10.326
10.331
10.336
10.341
10.341
10.345
10.350
10.350
10.355
10.355
10.355
10.360
10.364
10.369
10.369
10.374
10.374
10.374
10.378
10.378
10.383
10.383
10.388
10.402
10.416
10.426
10.435
10.445
10.454
10.464
10.473
10.483
10.492
10.497
10.506
10.511
10.520
10.525
10.530
10.535
10.539
10.549



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

10.554
10.558
10.558
10.563
10.568
10.572
10.572
10.582
10.582
10.582
10.587
10.587
10.587
10.591
10.591
10.591
10.591
10.591
10.596
10.601
10.601
10.634
10.653
10.662
10.667
10.662
10.672
10.681
10.681
10.681
10.681
10.686
10.686
10.691
10.686
10.686
10.686
10.686
10.686
10.681
10.681
10.691
10.686
10.691
10.691
10.686
10.691
10.686
10.691
10.691
10.691
10.691
10.691
10.691
10.691
10.691 -
10.691
10.691
10.691
10.691



9.0000
9.2000
9.4000
9.6000
9.8000
10.0000
12.0000

10.691
10.691
10.691
10.691
10.691
10.691
10.691



i

.

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833

+ 0.0866

0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

4.221
-3.607
0.664
2.165
2.056
1.871
2.559
8.322
9.368
4.321
5.080
6.592
5.568
5.748
5.848
5.791
5.815
5.820
5.829
5.839
5.848
5.857
5.867
5.881
5.881
5.895
5.900
5.914
5.929
5.933
5.938
5.948
5.957
5.967
5.976
5.986
5.995
6.000
6.009
6.019
6.028
6.038
6.042
6.052
6.061
6.066
6.076
6.085
6.095
6.104
6.114
6.118
6.128
6.132
6.142
6.151
6.156
6.166
6.170
6.180
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o
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0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

6.185
6.189
6.204
6.208
6.218
6.223
6.232
6.237
6.246
6.251
6.260
6.265
6.270
6.279
6.284
6.294
6.298
6.308
6.313
6.317
6.327
6.332
6.336
6.346
6.351
6.360
6.365
6.370
6.374
6.384
6.389
6.398
6.403
6.407
6.412
6.422
6.426
6.431
6.436
6.445
6.450
6.488
6.521
6.550
6.583
6.616
6.644
6.673
6.706
6.735
6.758
6.787
6.815
6.844
6.867
6.896
6.919
6.948
6.972
6.995



A

o,

0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5§.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

7.019
7.043
7.066
7.090
7.109
7.133
7.152
7.175
7.199
7.218
7.237
7.256
7.275
7.294
7.313
7.332
7.351
7.370
7.389
7.403
7.422
7.659
7.815
7.943
8.047
8.142
8.218
8.284
8.341
8.388
8.431
8.464
8.497
8.521
8.549
8.568
8.587
8.606
8.620
8.634
8.644
8.653
8.663
8.672
8.677
8.686
8.691
8.696
8.705
8.705
8.710
8.715
8.720
8.724
8.724
8.729
8.734
8.734
8.739
8.739
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9.0000

9.2000

9.4000

9.6000

9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000
30.0000
32.0000

8.739
8.743
8.743
8.748
8.748
8.748
8.758
8.762
8.767
8.776
8.776
8.776
8.776
8.776
8.781
8.781
8.781



0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

8.145
3.921
-0.449
0.413
2.098
3.159
8.928
7.328
5.176
5.756
5.566
5.689
5.803
5.860
5.903
6.036
6.107
6.198
6.231
10.199
8.092
8.838
8.406
8.306
8.330
8.301
8.335
8.358
8.377
8.406
8.425
8.448
8.467
8.486
8.505
8.524
8.543
8.562
8.581
8.596
8.615
8.629
8.643
8.662
8.676
8.691
8.705
8.719
8.729
8.743
8.757
8.766
8.781
8.790
8.800
8.814
8.823
8.833
8.842
8.852




L,

A

0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

8.861
8.871
8.880
8.885
8.895
8.904
8.914
8.918
8.923
8.933
8.937
8.947

© 8.952

8.956
8.966
8.971
8.975
8.980
8.990
8.994
8.999
9.004
9.008
9.013
9.018
9.023
9.027
9.032
9.037
9.042
9.046
9.046
9.051
9.056
9.061
9.061
9.065
9.070
9.070
9.075
9.080
9.094
9.108
9.122
9.132
9.141
9.151
9.156
9.165
9.170
9.179
9.184
9.189
9.194
9.198
9.198
9.203
9.208
9.213
9.213



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
$.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

9.217
9.217
9.222
9.222
9.222
9.227
9.227
9.227
9.231
9.231
9.231
9.236
9.236
9.236
9.236
9.236
9.241
9.241
9.241
9.241
9.241
9.255
9.260
9.260
9.260
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.260
9.260
9.260
9.260
9.260
9.260
9.265
9.265
9.265
9.269
9.269
9.269
9.269
9.269
9.269
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.265



-~

PN

9.0000
9.2000
9.4000

9.6000

9.8000
10.0000
12.0000
14.0000

9.265
9.265
9.265
9.265
9.265
9.265
9.265
9.255



A

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1%00
0.1933
0.1966

10.466
7.785%
3.152
0.792
3.548
4.996
4.515
4.167
5.911

13.561
9.582
7.623
8.056
8.375
8.598
8.536
8.503
8.522
8.551
8.579
8.598
8.622
8.646
8.665
8.684
8.708
8.727
8.746
8.765
8.784
8.803
8.822
8.841
8.860
8.874
8.893
8.912
8.926
8.945
8.964
8.979
8.993
9.012
9.026
9.040
9.055
9.074
9.088
9.102
9.116
9.131
9.145
9.159
9,173
9.188
9.202
9.212
9.226
9.240
9.250

SENPIEAR



At

i,

0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833

'0.4000

0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166

1 0.6333

0.6500

9.264
9.278
9,288
9.302
9.311
9.326
9.335
9.349
9.359
9.373
9.383
9.392
9.402
9.416
9.426
9.435
9.444
9.459
9.468
9.478
9.487
9.497
9.506
9.516
9.525
9.535
9.544
9.554
9.563
9.573
9.582
9.587
9.597
9.606
9.615
9.625
9.630
9.639
9.649
9.658
9.663
9.706
9.744
9.782
9.820
9.853
9.886
9.915
9.943
9.972
10.000
10.024
10.048
10.072
10.091
10.114
10.129
10.152
10.167
10.186



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

10.200
10.219
10.233
10.248
10.262
10.276
10.290
10.300
10.314
10.324
10.333
10.347
10.357
10.366
10.376
10.385
10.395
10.404
10.409
10.41°
10.423
10.518
10.571
10.609
10.642
10.666
10.680
10.694
10.704
10.713
10.718
10.723
10.727
10.732
10.737
10.742
10.742
10.742
10.746
10.742
10.737
10.737
10.742
10.742
10.746
10.746
10.746
10.746
10.751
10.751
10.751
10.751
10.751
10.751
10.756
10.756
10.756
10.761
10.756
10.756



9.0000
9.2000
9.4000
9.6000

. 9.8000

10.0000

12.0000

14.0000

16.0000

18.0000

20.0000

10.756
10.761
10.756
10.761
10.761
10.761
10.761
10.761
10.761
10.765
10.913



o,

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.12133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

4.182
-0.545
-3.577
-3.563
-0.302

1.081

0.265

0.275

7.366

6.871

4.844

3.444

3.420

3.902

4.368

4.416

4.163

4.006

4.040

4.139

4.192

4.168

4.144

4.135

4.154

4.173

4.178

4.173

4.173

4.182

4.187

4.192

4.197

4.202

4.206

4.206

4.211

4.221

4.221

4.225

4.230

4.234

4.240

4.240

4.244

4.249

4.254

4.258

4.263

4.268

4.273

4.273

4.278

4.282

4.287

4.292

4.292

4.297

4.301

4.306
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-

0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
C.2700
0.2733
0.2766

0.2800-

0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833

0.4000

0.4166
0.4333
0.4500

 0.4666

0.4833
0.5000
0.5166
0.5333

.0.5500

0.5666
0.5833
0.6000
0.6166
0.6333

0.6500"

4.311
4.311
4.316
4.321
4.325
4.325
4.330
4.335
4.340
4.340
4.344
4.349
4.349
4.354
4.359
4.359
4.363
4.368
4.373
4.373
4.378
4.382
4.387
4.387
4.392
4.397
4.397
4.401
4.406
4.406
4.411
4.416
4.420
4.420
4.425
4.430
4.430
4.435
4.439
4.439
4.444
4.463
4.478
4.497
4.511
4.525
4.539
4.554
4.568
4.582
4.596
4.611
4.620
4.635
4.649
4.658
4.673
4.682
4.696
4.706



0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2.0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000
7.6000
7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

4.721
4.730
4.739
4.749
4.758
4.768
4.778
4.787
4.797
4.806
4.816
4.825
4.835
4.844
4.854
4.863
4.873
4.877
4.887
4.897
4.906
5.011
5.092
5.158
5.220
5.277
5.334
5.382
5.420
5.468
5.511
5.553
5.591
5.625
5.653
5.687
5.715
5.744
5.772
5.806
5.834
5.863
5.891
5.910
5.939
5.958
5.977
5.996
6.015
6.034
6.053
6.072
6.086
6.105
6.120
6.134
6.148
6.162
6.176
6.196



9.0000
9.2000
9.4000
9.6000
9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000
22.0000
24.0000
26.0000
28.0000

6.210
6.224
6.238
6.253
6.267
6.277
6.381
6.471
6.533
6.581
6.629
6.676
6.700
6.728
6.757



0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933

- 0.1966

2.192
-1.014
-4.711
~7.067
-6.352
-4.060
-3.275
-3.922
-4.093
-4.055
-1.969
7.429
0.471
-1.408
-0.744
0.703
0.950
0.361
0.006
-0.032
0.243
0.323
0.219
0.186
0.219
0.219
0.210
0.214
0.214
0.219
0.224
0.224
0.205
0.219
0.323
-0.302
-0.421
1.315
0.888
-0.193
-0.326

0.281.

0.499
0.195
0.157
0.248
0.243
0.224
0.233
0.233
0.233
0.233
0.238
0.238
0.238
0.257
0.333
0.214
0.124

0.295
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£

i

0.2000
0.2033
0.2066
0.2100
0.2133
0.2166
0.2200
0.2233
0.2266
0.2300
0.2333
0.2366
0.2400
0.2433
0.2466
0.2500
0.2533
0.2566
0.2600
0.2633
0.2666
0.2700
0.2733
0.2766
0.2800
0.2833
0.2866
0.2900
0.2933
0.2966
0.3000
0.3033
0.3066
0¢.3100
0.3133
0.3166
0.3200
0.3233
0.3266
0.3300
0.3333
0.3500
0.3666
0.3833
0.4000
0.4166
0.4333
0.4500
0.4666
0.4833
0.5000
0.5166
0.5333
0.5500
0.5666
0.5833
0.6000
0.6166
0.6333
0.6500

0.252
0.233
0.248
0.248
0.248
0.248
0.252
0.252
0.252
0.252
0.252
0.252
0.257
0.257
0.287
0.248
0.271
0.257
0.262
0.262
0.262
0.262
0.262
0.267
0.267
0.267
0.267
0.271
0.267
0.271
0.271
0.271
0.276
0.271
0.276
0.271
0.281
0.271
0.281
0.276
0.276
0.285
0.285
0.290
0.295
0.300
0.304
0.309
0.309
0.314
0.328
0.290
0.295
0.285
0.342
0.229
0.229
0.243
0.338
0.395



s,

som,

0.6666
0.6833
0.7000
0.7166
0.7333
0.7500
0.7666
0.7833
0.8000
0.8166
0.8333
0.8500
0.8666
0.8833
0.9000
0.9166
0.9333
0.9500
0.9666
0.9833
1.0000
1.2000
1.4000
1.6000
1.8000
2,0000
2.2000
2.4000
2.6000
2.8000
3.0000
3.2000
3.4000
3.6000
3.8000
4.0000
4.2000
4.4000
4.6000
4.8000
5.0000
5.2000
5.4000
5.6000
5.8000
6.0000
6.2000
6.4000
6.6000
6.8000
7.0000
7.2000
7.4000

» 7.6000

7.8000
8.0000
8.2000
8.4000
8.6000
8.8000

0.357
0.347
0.039
0.423
0.371
0.385
-0.117
0.243
0.361
0.523
0.323
0.267
0.328
0.452
0.300
0.575
0.395
0.418
0.395
0.466
0.399
0.447
0.480
0.513
0.546
0.575
0.603
0.632
0.660
0.689
0.712
0.741
0.765
0.793
0.812
0.841
0.864
0.883
0.907
0.931
0.954
0.978
1.002
1.026
1.049
1.068
1.087
1.111
1.130
1.154
1.173
1.187
1.206
1.225
1.244
1.267
1.282
1.301
1.320
1.339




9.0000
9.2000
9.4000
9.6000
7 9.8000
10.0000
12.0000
14.0000
16.0000
18.0000
20.0000

22.0000

24.0000
26.0000
28.0000
30.0000
32.0000
34.0000
36.0000
38.0000
40.0000
42.0000
44.0000
46.0000

1.358
1.377
1.391
1.405
1.424
1.443
1.623
1.770
1.893
2.031
2.159
2.249
2.353
2.448
2.538
2.619
2.699
2.775
2,837
2.908
2.965
3.022
3.069
3.116



o

o,

0.0000
0.0033
0.0066
0.0100
0.0133
0.0166
0.0200
0.0233
0.0266
0.0300
0.0333
0.0366
0.0400
0.0433
0.0466
0.0500
0.0533
0.0566
0.0600
0.0633
0.0666
0.0700
0.0733
0.0766
0.0800
0.0833
0.0866
0.0900
0.0933
0.0966
0.1000
0.1033
0.1066
0.1100
0.1133
0.1166
0.1200
0.1233
0.1266
0.1300
0.1333
0.1366
0.1400
0.1433
0.1466
0.1500
0.1533
0.1566
0.1600
0.1633
0.1666
0.1700
0.1733
0.1766
0.1800
0.1833
0.1866
0.1900
0.1933
0.1966

18.271
22.310
13.808
12.712
14.434
13.727
13.765
13.689
13.613
13.571
13.537
13.481
13.447
13.405
13.381
13.348
13.310
13.291
13.258
13.229
13.196
13.172
13.144
13.096
13.101
13.068
13.039
13.025
12.992
12.968
12.944
12.921
12.902
12.878
12.854
12.831
12.807
12.793
12,769
12.755
12.717
12.702
12.698
12.679
12.655
12.636
12.622
12.603
12.584
12.570
12.555
12.541
12.522
12.508
12.489
12.47s
12.460
12.446
12.432
12.418

.3y
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- APPENDIX3 D
| CONFIRMATION STUDY DATA




TABLE 3.A-1

CONFIRMATION STUDY

SITE 1- ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SURFACE WATER SEDIMENT SOIL
PARAMETER
16W1 16W2 16W3 1SE1 1SE2 1SE3 1S1A 152A 1S3A 184A 1S5A 1S6A
1,1,2,2-Trichloroethane (ug/L) <0.53] <0.83 1.0
Methyl isobutyl ketone (ng/L) <0.61| <0.77 2.5
Chromium (total) (ng/L) 286 303 309 6.48 4.48 4.48 26.3 18.5 26.8 24.8 25.0 25.2
0il & Grease (mg/L) 04 0.6 0.4 63 86 120 189 201 226 195 188 88
Chloroform (ng/L) <0.50 2.6 <0.49
Notes: pg/lL = microgram per liter
mg/L = milligram per liter
mg/kg = milligram per kilogram




TABLE 3.A-2

CONFIRMATION STUDY
SITE 1- ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SURFACE WATER
PARAMETER (ug/L)

16W01 16W02 16W03
Cadmium (total) 13.0 6.0 6.0
Chromium (total) 512 221 173
Copper (total) 629 121 168
Nickel (total) 215 108 74.0
Zinc (total) 400 113 193
Chromium (total) 73.2 <10.0 <10.0

Note: pg/l. = microgram per liter




j j 3 } j i
TABLE 3.A-3
CONFIRMATION STUDY
SITE 2-ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
SURFACE WATER SEDIMENT SOIL
PARAMETER
25W1 | 26W2 | 26W3 | 258W4 | 28W5 | 2SE1 | 28E2 | 2SE3 | 25E4 | 2SE5 | 281N | 282N | 253N | 284N | 285N | 286N | 2S7N | 2S8N

Chromium (total) (ug/L) | 3.00 4.00 3.00 3.00 3.00 :
Lead (mg/kg) <299 | <4.27 | 53.2 16.9 | 63.9 232 <3.86 | 10.2 345 <353 | 642 | <3.30 _~<2.97
Chromium (mg/kg) 12.6 32.9 88.4 528 | 16.2 9.00 3.73 46.4 20.4 33.6 36.9 482 _:_ 24.2
Note: pg/l. = microgram per liter

mg/kg = milligram per kilogram




TABLE 3.A-4

CONFIRMATION STUDY
SITE 2 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SURFACE WATER (ng/L) SEDIMENT (png/kg)
PARAMETER
28W01 | 25W02 | 2WS03 | 2SW04 | 25W05 | 2SE01 | 2SE02 | 2SE03 | 2SE04 | 2SE05
Chromium <76 <76 <76 | <76 <76 | 36.2 9.38 16.0 8.13 8.49
Lead <4.4 <44 | <44 8.4 <44 | 282 | 3.15 25.0 219 312
Notes: pg/lL. = microgram per liter
pg’kg = microgram per kilogram
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TABLE 3.A-5

CONFIRMATION STUDY
SITE 5 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (ug/L)
PARAMETER

5GW1 5GW2 5GW3 5GW4 5GW5
Chromium (4 6) <20.0 <20.0 22.0 <20.0 34.6
Chloroform 0.54 <0.43 <0.46 <0.46 <0.48
1,1,2,2-Trichloroethane 1.1 <0.49 <0.52 <0.51 <0.51
Pentachlorophenol 22 11 12 25 <10
bis(2-ethylhexyl)phthalate 0.7 0.4 <1 1 2
Aldrin 0.045 <0.013 <0.013 <0.013 <0.014
beta-BHC <0.013 0.02 <0.013 <0.013 <0.014
Arsenic (total) 20.5 <15.0 93.4 88.6 83.9
Beryllium (total) <3.00 <3.00 <3.00 5.06 <3.00
Chromium (total) 3.25 6.05 18.1 26.9 28.4
Copper (total) 23.9 58.2 1850 113 55.8
Nickel (total) <3.00 4.32 46.3 48.0 12.6
Thallium (total) 10.6 9.64 4310 3860 3450
Zinc (total) 33.2 55.1 124 4580 76.3

SURFACE WATER (ug/L)
PARAMETER

58W1 58W2 58W3 58W4 55W5
Chromium (46) <20.0 31.9 <20.0 <20.0 <20.0
bis(2-ethylhexyl)phthalate 1 1 2 <1 1
Di-n-(octyl)phthalate 1 7 4 <1 2
Arsenic (total) 102 105 97.0 96.0 104
Chromium (total) <3.00 <6.00 7.49 6.00 6.39
Copper (total) 2.00 <3.00 <3.00 <3.00 <3.00
Nickel (total) <5.00 <6.00 <6.00 <6.00 33.6
Thallium (total) 83.3 86.7 89.1 116 111
Zinc (total) 15.0 16.1 4.31 19.9 5.01




TABLE 3.A-5 (Continued)

CONFIRMATION STUDY
SITE 5- ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SEDIMENT (mg/kg)
PARAMETER

5SE1 5S5E2 5SE3 5SE4 55E5
Bis(2-ethylhexyl)phthalate 0.1 <0.3 <0.2 <0.3 <0.2
Di-n (octyDphthalate 1 4 0.5 <0.3 0.5
Antimony 3.8 5.2 5.1 24 7.3
Arsenic 14.1 <11.6 13.4 32.0 22.0
Beryllium <0.415 <0.776 <0.526 1.33 0.954
Chromium 21.9 28.4 29.3 54.1 33.5
Copper ' 36.8 54.7 43.4 119 78.8
Lead 76.4 <244 21.0 <19.1 <12.5
Mercury 0.109 <0.187 <0.131 <0.174 <0.100
Nickel 6.72 11.8 8.77 22.3 | 5.6
Selenium 19.8 31.3 274 85.4 49.7
Zinc 25.9 42.8 32.8 72.8 50.8

Notes: pg/L microgram per liter

itH

mg/kg milligram per kilogram




TABLE 3.A-6

CONFIRMATION STUDY
SITE 5 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (pg/L) SURFACE WATER (ug/L)
PARAMETER

56W01 | 56W02 | 56W03 | 56W04 | 56W05 | 5SW01 | 5SW02 | 5SW03 | 55W04 | 55W05
Bis (2-ethylhexyl)phthalate | <1.0 <1.0 1.5 1.0 22 1.7 <1.0 1.6 2.4 10
Arsenic (total) 2.5 <3.2 <3.2 <3.2 <3.2 <3.2 <3.2 <32 <3.2 <3.2
Chromium (total) 16.0 9.7 205 178 163 108 3.7 12.4 7.7 105
Copper (total) <2.8 9.2 1780 <2.8 154 <2.8 <2.8 24.8 <2.8 <2.8
Nickel (total) <8.6 <8.6 34.1 17.8 20.5 <8.6 <8.6 <8.6 <8.6 <8.6
Selenium (total) 10.5 9.5 359 310 122 181 11.0 14.9 8.0 221
Silver (total) <3.6 3.7 37.9 24.7 37.6 28.8 <3.6 3.8 <3.6 28.9
Thallium (total) <5.0 <5.0 <10.0 <10.0 69.4 <10.0 <5.0 <5.0 <5.0 <10.0
Zinc (total) 35.0 <1.8 222 2.0 192 <1.8 <1.8 20.8 <1.8 <1.8
Phenols 76 30 350 800 220 540 29 57 33 130
Chromium (+6) <10.0 <10.0 <10.0 <10.0 110 <10.0 <10.0 <10.0 <10.0 <10.0

Note: ng/lL = microgram per liter




TABLE 8.A-6 (Continued)

CONFIRMATION STUDY
SITE 5- ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SEDIMENT (mg/kg)
PARAMETER

5SE01 55E02 58SE03 5SE04 5SE05
Methylene Chloride 3.6 <4.1 <41 <2.7 <4.5
4,4'-DDE 0.0324 | <0.0571 | <0.0569 0.272 <0.0626
4,4'-DDT <0.0435 | <0.0816 | 0.138 <0.054 | <0.0894
Arsenic 447 6.05 5.58 3.78 3.47
Cadmium 3.04 3.13 2.40 1.28 1.63
Chromium 51.4 23.8 19.6 10.2 34.7
Copper ’ 72.1 97.3 73.5 36.1 54.7
Lead 10.1 19.2 21.6 11.0 <13.9
Nickel 14.4 <12.9 <13.2 8.45 <13.5
Selenium 3.47 6.50 <1.12 1.09 5.51
Silver <0.547 <1.06 1.20 <0.691 <1.10
Zinc 75.7 98.1 89.5 51.5 50.2
Phenols <0.073 29.8 5.98 2.50 5.71
Chromium (total) <2.18 <10.2 13.8 <2.71 <11.2

o ok = millisram ner ki loora T
Note: m /kg = Lu}hgralu €r K11ograim
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TABLE 3.A-7

CONFIRMATION STUDY
SITE 6 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS

PARAMETER SURFACE WATER (ug/L) SEDIMENT (mg/kg)

R6SW1 R6SW2 R6SW3 R6SE1 R6SE2 R6SE3
Chromium (+6) <20.0 34.4 36.7 - . --
bis (2-ethylhexyl)phthalate 1 1 <0.3 0.09 <0.06 <0.2
Di-n (octyl)phthalate 2 <0.2 2 0.3 0.2 0.2
Antimony <24.0 <24.0 <24.0 5.9 6.9 7.4
Arsenic <18.0 <18.0 <18.0 7.76 15.1 16.4
Beryllium 23.6 50.6 - '24.7 <0.278 0.360 0.392
Cadmium 4.42 8.40 3.35 <0.417 <0.404 <0.407
Chromium 318 611 339 6.71 11.7 18.0
Copper 354 966 516 9.10 20.4 26.4
Lead 211 526 244 <8.75 <8.49 <8.54
Mercury 0.856 0.997 0.997 <0.065 <0.067 0.084
Nickel 135 252 147 3.46 5.62 7.45
Selenium 278 <39.0 549 7.02 16.3 19.4
Thallium 29.3 28.6 19.2 <0.251 <0.216 <0.238
Zinc 558 1310 818 14.1 23.3 29.8
Notes: pg/L microgram per liter

W

mg'kg

milligram per kilogram




SITE 6 - ROUND 1 DATA SUMMARY

TABLE 3.A-7 (Continued)

CONFIRMATION STUDY

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SOILS (mg/kg)
PARAMETER

R651A | R652A R653A | R654A | R655A | R656A | R657A | R658A | R659A | R6510A | R6511A | R6512A | R6513A | R6514A | 56515A
Benzo(a)anthracene <0.05 | <0.06 | <0.05 | <0.04 ] 0.07 0.1 <0.04 | <0.04 | <0.05 | <0.04 | <0.04| <0.04| <0.04| 0.03 | <0.04
Benzo(b)fluoranthene <0.07 | <0.09 | <0.07 | <0.04 | 0.06 0.2 <0.04 | <0.04 | <0.06 | <0.04 | <0.04| <0.04| <0.04| 0.04 | <0.04
Benzo(k)fluoranthene <0.08 | <0.09 | <0.07 | <0.04 | 0.04 0.09 | <0.04 | <0.04 | <0.06 | <0.04| <0.04 | <0.04 | <0.04| <0.04 | <0.04
Benzo(a)pyrene <0.10 | <0.1 | <0.09 | <0.04 | 0.04 0.2 <0.04 | <0.04 | <0.07 | <0.04| <0.05| <0.04] <0.04 | <0.04 | <0.04
Benzo(g,h,i)perylene <0.18 | <0.20 | <0.16 | <0.08 | <0.06 | 0.08 | <0.07 | <0.07 | <0.13 | <0.07 | <0.09 | <0.07| <0.07| <0.07| <0.07
Bis(2-ethylhexyl)phthalate | <0.05 [ <0.06 | 0.05 | <0.04 | 0.06 0.2 0.05 | <0.04| 0.08 <0.04 | <0.04] <0.04| <0.04 0.3 4
Chrysene <0.06 | <0.06 | <0.05 | <0.04 | 0.08 0.1 <0.04 | <0.04 | <0.05 | <0.04] <0.04| <0.04| <0.04] 0.04 | <0.04
Di-n-octyl phthalate <005} 0.1 <0.05 | <0.04 0.1 <0.04 0.1 0.2 <0.05 | <0.08| <0.04| <0.04} <0.04] 0.1 <0.04
Fluoranthene <0.05 | <0.06 | <0.05 | <0.04 ] 0.06 0.2 002 | <0.04 | <0.05 | <0.04]| <0.04} <0.04| <0.04| 0.03 | <0.04
Indeno(1,2,3-cd)pyrene <02 | <02 | <0.1 | <0.07| <0.05{ 0.06 | <0.06 | <0.07 | <0.1 | <0.06| <0.09| <0.06 | <0.06| <0.06 | <0.07
Phenanthrene <0.05 | <0.06 | <0.05 | <0.04 { <0.04 | 0.03 | <0.04 | <0.04 | <0.05 | <0.04 | <0.05| <0.04 | <0.04 | <0.04 | <0.04
Pyrene <0.05 | <0.06 | <0.05 | <0.04 | 0.06 0.2 0.02 | <0.04 | <0.05 ] <0.04{ <0.04] <0.04| <0.04| 0.03 | <0.04
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TABLE 3.A-7 (Continued)
CONFIRMATION STUDY
SITE 6 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
SOILS (mg/kg)
PARAMETER

R651A R652A | R653A R654A R655A R656A R657A | R658A R659A | R6510A | R6511A | R6512A | R6513A | R6514A | 56515A
Antimony 11 10 10 9.4 18 28 27 51 15 17 9.5 9.1 20 9.4 6.5
Arsenic 16.6 57.1 15.9 22.5 35.5 12.7 134 30.9 54.1 35.7 25.5 88.2 | <263| 724 34.9
Beryllium <0.221] 1.01 | 0.276 | 0.623 1.11 | 0.289 | 3.31 2.18 1.17 2.52 1.59 6.14 14.9 1.61 1.39°
Cadmium <0.332] 2.88 [<0.361|<0.323| 0.881 | 0.729 | 2.41 1.54 1.12 169 | 0872 | 241 | 0.762 } 2.71 | 0.577
Chromium 16.9 23.7 17.9 17.5 34.9 13.8 39.0 36.0 78.2 39.2 50.0 58.4 75.2 35.2 18.6
Copper 22.6 50.3 20.6 26.2 380 51.0 823 163 107 383 211 527 383 332 101
Lead <6.97 | <8.62 | <7.59 | <6.77 | 222 76.5 92.8 180 3040 568 197 58.0 466 169:
Mercury 0.052 | <0.075|<0.061]<0.048]| 0.714 | 0.991 | 0.261 | 0.136 | 0.105 1.54 0.356 | 0.352 | <0.041| 0.449 | 0.898
Nickel 6.32 12.5 6.35 6.59 14.5 5.07 30.3 22.2 56.1 334 17.2 68.1 165 32.3 23.3
Selenium 13.9 55.8 16.1 21.0 49.3 13.5 80.5 65.1 44.6 93.9 65.4 426 <2.63| 685 60.0
Zine 28.3 71.7 31.9 48.2 329 81.5 439 520 339 758 475 949 181 426 210

Notes: mgkg = milligram per kilogram




TABLE 3.A-8

CONFIRMATION STUDY
SITE 6 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

oy

GROUNDWATER SURFACE WATER
PARAMETER
R6GWO1 R6SWO01 R6SWO02 R6SWO03
Chloroform (ug/L) 1.7 <1.6 <16 <1.6
Bis(2-ethylhexyl)phthalate (ng/L) 1.9 1.0 24 1.3
Chromium (total) (mg/L) <3.3 97.4 107 116
Copper (total) (mg/L) 6.1 <2.8 <2.8 67.8
Lead (total) (mg/L) 121 <400 <400 <400
Selenium (total) (mg/L) <2.5 162 191 241
Silver (total) (mg/L) <3.6 32.2 31.1 28.7
Zinc (total) (mg/L) 40.1 <1.8 <1.8 52.5
Phenols (ug/L) 58 70 40 1200

Notes: pg/L = microgram per liter
mg/L. = milligram per liter
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TABLE 3.A-8 (Continued)
CONFIRMATION STUDY
SITE 6 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
SEDIMENT (mg/kg) SOILS (mg/kg)
PARAMETER
R6SEO1 | R6SE02 | R6SE03 | R6S04A | R6S05A | R6S09A | R6S010A | R6S010B | R6S010C | R6S011A | R6S012A | R6S014A | R6S015A | R6S016A | R6S017A | R6S018A | R6S019A | R65020A
Bis(2-ethylhexyl)phthalate | 13 <0.15 10 - - — - o — — - — —_ - - — - -
Arsenic 3.76 1.94 4.75 . . — . - - o —— - e . - —
Cadmium 1.71 0.520 0.747 .- e — — o . — - — —_ - — - - -
Chromium 14.2 6.58 13.9 - - . - - . e - - - - - -
Copper 35.9 10.9 57.5 - . oe o - e - - e - - .- .- —- o
Lead 12.2 6.06 21.2 318 376 288 250 199 63.6 a5.1 214 236 118 .1 79.0 46.3 233 187
Mercury <0.144 | <0.075 0.174 . - o - - - - = - o - - -
Selenium 1.92 0.851 <0.742 aee .- o e o e P e o ane e — oo . .
Zinc 53.5 22.2 67.0 . - - . - .. o e P — o s - e nee
Phenols 6.59 3.67 5.41 an— - oen — e - — eee — - . — - . -
Notes: mg/kg = milligram per kilogram

e
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TABLE 3.A-9
CONFIRMATION STUDY

SITE 7- ROUND 1 DATA SUMMARY

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (ng/L)
PARAMETER
R7GW01 | R7TGW02 | RTGW03 | R7GW04 | R7TGW05 | RTGW06 | R7TGW07 | RTGW08

Chlorobenzene <6.0 <6.0 <6.0 180 <6.0 <6.0 <6.0 <6.0
Bis(2-ethylhexyl)phthalate 21.0 1.5 <1.0 <1.0 1.7 <1.0 5.3 <1.0
1,4-Dichlorobenzenol <1.0 <1.0 <1.0 7.3 <1.0 <1.0 <1.0 <1.0
Antimony (total) <21.0 <21.0 <210 <21.0 <21.0 <21.0 1510 <18.0
Arsenic (total) 9.6 <1.6 2.2 20.9 <1.6 10.9 7.8 7.7
Beryllium (total) <1.0 <1.0 <10 <1.0 <1.0 2.7 17.7 <0.7
Cadmium (total) <24 <24 <24 <24 <24 <24 24.2 <09
Chromium (total) 3.6 5.3 6.1 15.5 <3.3 153 440 23.5
Copper (total) 6.3 33.6 14.9 14.8 47.0 47.7 1820 167

Nickel (total) <8.6 <8.6 <8.6 <8.6 13.5 54.8 225 <20.0
Selenium (total) 32.0 12.4 <1.8 15.6 26.4 34.4 <8.8 <3.6
Silver (total) 39.0 12.6 <3.6 40.2 39.7 <3.6 369 <25
Thallium (total) . 176 <34 <34 23.9 77.1 89.0 <38.0 58.5
Zinc (total) 62.8 <1.8 5.0 5.4 <18 89.7 3510 41.5
Phenols 48 100 27 30 54 36 160 16

Notes: pg/l: = microgram per liter
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TABLE 3.A-10
CONFIRMATION STUDY

SITE 7- ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (ug/L) SOIL (mg/kg)
PARAMETER
R7GW1 | RTGW2 | RTGW3 | RTGW4 | RTGW5 | RTGW6 | RTGW7 | RTGW8 | R7SIN | R7S2N | R72N2
Chlorobenzene <013 | <042 | <0.16 | <0.15 | <0.15 | <0.17 89 <0.13 “en - --
1,1-Dichloroethane <0.19 | <0.20 | <0.28 2.3 <0.23 <0.2é <0.19 | <0.21
1,2-trans-Dichloroethene <0.38 <0.39 <0.55 1.5 <0.44 | <0.52 <0.38 <0.41 --- - ---
Dichlorobenzene <0.4 <04 <0.3 <0.4 <0.4 <0.5 70 <04 en an -
Butyl benzyl phthalate 17 0.3 2 5 0.6 3 1 0.7 - - -
Bis(2-ethylhexyDphthalate 6 6 1 3 5 2 3 8 --- - -
Di-n-butyl phthalate 2 0.9 <1 0.7 0.3 <1 0.3 1 .
1,3,-Dichlorobenzene <1 <1 <1 <1 <1 <1 <1 0.7 - --- -
1,2-Dichlorobenzene <1 <1 <1 <1 <1 <1 <1 0.9 - m- ---
1,4-Dichlorobenzene <1 <1 <1 1 <1 <1 <1 9 - - -
Diethyl phthalate <1 <1 <1 <1 0.4 <1 <1 <1 --- --- -
Di-n-octyl phthalate 1 0.6 <1 <1 <1 <1 0.5 0.8 - _— ---
4,4'--DDE <0.013 | <0.013 | <0.013 | <0.013 | <0.013 | <0.013 0.019 | <0.013 -
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TABLE 3.A-10 (Continued)

CONFIRMATION STUDY
SITE 7-ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (ng/L) SOIL (mg/kg)
PARAMETER
R7GW1 [ R7GW2 | RTGW3 | R7TGW4 | R7GW5 | RTGW6 | RTGW7 | RTGWS8 | R7S1N | R782N

Arsenic (total) 73.6 58.6 121 87.0 84.9 93.9 46.1 120
Beryllium (total) 312 | <3.00 | <3.00 | <3.00 | <3.00 11.3 4.16 6.65
Chromium (total) 15.9 6.89 30.8 8.72 15.9 22.3 11.3 57.7 --- ---
Copper (total) 42.9 5.18 73.5 4.56 23.2 135 33.0 42.8
Lead (total) <27.0 <27.0 <27.0 <27.0 424 <27.0 <27.0 <27.0 --- ---
Nickel (total) 11.5 <6.00 14.3 10.2 10.0 13.5 12.2 18.7
Selenium (total) <36.0 |<36.0 |<21.0 |<36.0 |<36.0 | 88.9 <36.0 |<36.0
Thallium (total) 187 187 1780 31.2 31.5 60.6 4.57 10.9 ---
0il & Grease - - - - - - - - 198 127

Notes: pg/L = microgram per liter
mg/kg = milligram per kilogram




CONFIRMATION STUDY

TABLE 3.A-11

SITE 10 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (ug/L)
PARAMETER — '
106W1 106W2 106W3 106W4 106W5 106Wé 106W7 106W8
Chromium (+6) <20.0 <20.0 <20.0 <20.0 <20.0 42.9 <20.0 <20.0
Methyl ethyl ketone <5.0 <5.1 <b.2 9.3 <54 <59 <5.9 <5.8
Butyl benzyl phthalate 3 16 40 4 11 20 16 15
Bis (2-ethylhexyl)phthalate 3 <1 <1 <1 <1 <1 <1 <1
Antimony (total) <33.0 <33.0 <33.0 129 78.6 87.6 252 <33.0
Arsenic (total) 119 <21.0 <21.0 <21.0 105 <21.0 <21.0 <21.0
Beryllium (total) 17.3 3.20 16.8 26.0 4.25 - 23.3 271 13.0
Cadmium (total) 29.6 <3.00 5.78 5.39 <3.00 12.3 3.05 5.57
Chromium (total) 72.7 5.90 71.8 138 36.2 113 179 112
Copper (total) 600 86.7 613 927 144 155 549 481
Lead (total) <21.0 <21.0 <21.0 147 <21.0 66.6 <21.0 <21.0
Mercury (total) 0.309 <0.2 0.527 0.309 <0.2 0.309 <0.2 0.222
Nickel (total) 171 9.90 94.8 97.3 27.1 130 99.2 73.8
Selenium (total) 324 93.1 208 512 30.1 324 411 216
Thallium (total) 42.3 <3.12 24.3 <3.12 3.24 5.03 3.24 112
Zinc (total) 733 68.8 584 533 132 857 489 672
Note: pg/L = microgram per liter
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TABLE 3.A-12
CONFIRMATION STUDY
SITE 10 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
GROUNDWATER (ng/L)
PARAMETER
106W01 | 106W02 | 106W03 | 106W04 | 106W05 | 106W06 | 106W07 | 106W08
Bis (2-ethylhexyl)phthalate <1.0 1.5 1.8 4.2 1.1 <1.0 1.1 <1.0
Arsenic (total) <10.0 <1.0 <10.0 <10.0 4.4 <1.0 <1.0 <10.0
Cadmium (total) 2.4 4.0 <2.4 16.8 <24 <24 <2.4 <24
Chromium (total) 202 19.6 101 78.9 137 33.7 33.2 177
Copper (total) 464 207 205 624 520 652 78.9 633
Lead (total) <400 <20.0 <400 45.1 <20.0 <400 <20.0 134
Nickel (total) 88.6 28.6 43.9 44.1 58.1 17.7 <8.6 57.9
Selenium (total) 154 9.0 95.1 16.4 80.5 69.1 82.4 132
Silver (total) 24.3 6.2 26.5 8.0 10.8 33.8 37.3 45.9
Thallium (total) 5.8 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 63.3
Zinc (total) 541 90.3 285 401 489 94.9 45.1 557
Phenols 270 5 470 9 52 42 9 85

Notes: pg/L = microgram per liter
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TABLE 3.A-13
CONFIRMATION STUDY
SITE 13 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
GROUNDWATER (ng/L)
PARAMETER

136W1 136W2 136W3 136W4 136W5 136W6 136W7 136W8 138W9 | 136W10 | 136W11
Benzene <0.23 2000 0.21 <0.25 350 <0.23 <0.22 <0.78 16 <0.24 <0.88
Bromodichloromethane <0.49 <0.49 0.57 <0.51 <0.48 <0.50 <0.29 <0.26 <0.50 <0.52 <0.29
Chlorobenzene <0.43 <40 <0.39 <0.42 1.5 <0.40 <0.20 <0.18 <0.41 <0.42 <0.20
Chloroform 1.0 <43 5.0 3.7 2.6 1.1 <0.26 <0.23 <0.46 0.42 <0.26.
1,2-Dichloroethane <0.86 90 <0.73 170 <0.79 <0.80 <0.32 <0.29 <0.81 <0.81 <0.32
Ethylbenzene <0.82 130 <0.81 1.0 T4 . <0.83 <0.37 <0.33 <0.85 <0.87 <0.37
Toluene <0.38 34,000 <0.40 <0.40 420 <0.38 <0.28 <0.25 <0.38 <0.38 <0.28
Vinyl Chloride <0.85 <94 <0.91 <1.0 1.9 <0.86 <0.71 <0.64 <0.88 <0.90 <0.71
1,2-Dibromoethane <0.02 0.365 0.045 <0.02 <0.02 0.297 <0.02 <0.02 <0.02 <0.02 <0.02
m-Xylene <0.63 290 <0.65 <0.66 220 <0.64 <0.11 <0.10 <0.65 <0.67 <0.11
0il & Grease (mg/L) 0.7 5 0.6 3 2 0.5 0.3 0.4 0.2 0.4 0.2
0, p-Xylene <0.64 360 0.83 0.57 180 <0.65 <0.10 <0.09 4.9 <0.68 <0.10

Notes: pg/L = microgram per liter
mg/L = milligram per liter
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TABLE 3.A-13 (Continued)

CONFIRMATION STUDY
SITE 13 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SURFACE WATER (mg/L) SEDIMENT (mg/kg)
PARAMETER
13SW1 | 13SW2 | 13SW3 | 13SW4 | 13SW5 | 13SW6 | 13SE1 | 13SE2 | 13SE3 | 13SE4 | 13SE5 | 13SE6
Oil & Grease <0.2 <0.2 <0.2 <0.2 0.6 0.4 52,300 6,710 3,280 1,730 1,830 10,200
Lead 400 42.3 <12.0 7.79 <117 | <10.2

Notes: mg/L = milligram per liter
mg/kg = milligram per kilogram
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TABLE 3.A-14

CONFIRMATION STUDY
SITE 13 - ROUND 2 DATA SUMMARY

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

GROUNDWATER (ug/L)
PARAMETER

136W01 | 136W02 | 136W03 | 136W04 | 136W05 | 136W06 | 136W07 | 136W08 | 136W09 | 136W10 | 136W11
Benzene <100 1900 110 14 2100 <1.0 <1.0 <1.0 <1.0 <1.0 <10
1,2-Dichloroethane <280 <2800 <280 150 <2.8 <2.8 <2.8 <2.8 <2.8 <2.8 <2.8
Toluene <600 7500 <600 <6.0 38 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0
Trichloroethene <100 1500 <100 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
m-Xylene <1200 <12000 >1200 <12 21 <12 <12 <12 <12 <12 <12
o,p-Xylene <1200 <12000 <1200 <12 260 <12 <12 <12 <12 <12 <12
1,2-Dibromoethane 0.039 0.022 >0.06 0.103 <0.010 0.106 0.068 <0.010 <.010 <0.138 <0.010
Lead 12.2 150 2.9 8.6 4.7 7.6 5.5 <2.2 7.6 3.1 <2.2
0il & Grease (mg/L) 0.3 57 <0.2 12 4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

Notes: pg/L = microgram per liter
' mg/L = milligram per liter

e’
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SITE 13 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

g

TABLE 3.A-14 (Continued)

CONFIRMATION STUDY

SURFACE WATER (ng/L) SEDIMENT (mg/kg)
PARAMETER

13SW01 | 13SW02 | 13SW03 | 13SW04 | 138W05 | 13SW06 | 13SE01 | 13SE02 | 13SE03 | 13SE04 | 13SE05 | 13SE06
Benzene <0.68 | <0.77 | <0.67 2.5 2.4 <0.46
Chlorobenzene <0.93 <11 <0.92 2100 2100 <0.63
Methylene Chloride <3.1 4.4 <3.1 <2.2 <29 3.2
Toluene <0.93 <1.1 <0.92 3.0 <0.88 <0.63
Trichloroethene <0.29 | <0.33 | <0.29 2.5 <0.28 | <0.20
Lead 18.7 <22 7.0 26.1 32.6 37.6 189 13.8 4.67 5.15 9.16 10.9

Notes: pg/L = microgram per liter
mg/kg = milligram per kilogram




e

TABLE 3.A-15

CONFIRMATION STUDY

SITE 14 - ROUND 1 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SURFACE WATER (mg/L)
PARAMETER
14SW1 | 14SW2 | 14SW3 | 14SW4 | 14SW5 | 14SW6 | 14SW7 | 14SW8 | 14SW9 | 14SW10 | 14SW11
Qil & Grease <0.2 <0.2 <0.2 0.8 2 0.7 0.5 0.3 0.6 0.5 0.5
Notes: mg/L = milligram per liter
SEDIMENT (mg/kg)
PARAMETER [
14SE1 | 14SE2 | 14SE3 | 14SE4 | 14SE5 | 14SE6 | 14SE7 | 14SE8 | 14SE9 | 14SE10 | 14SE11 | 14SE12
0il & Grease 112 119 250 219 656 147 806 225 2080 1670 1180 993
Methyl ethyl ketone | 0.008 <2.0 <4.3 <4.6 <12 <2.8 <9.4 <22 <2.1 <1.1 <3.6 <2.1

Notes: mg/L = milligram per liter
mg/kg = milligram per kilogram
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PCB-1260 <113 | 404 92.9 55.9 3.39 8.85 22.8 <1.17 2.73

Lead 109 <3.25 | 15700 834 151 12.7 69.8 215 <2.81
Methyl ethyl ketone <0.58 <24 <0.17 1.0 <11 <7.6 <0.98 <1l.5 1.0

Notes: mg/kg = milligram per kilogram




TABLE 3.A-17

CONFIRMATION STUDY
SITE 18 - ROUND 1 DATA SUMMARY

NAVAL STATION ROOSEVELT ROADS, PUERTO RICO

SURFACE WATER SEDIMENT
PARAMETER (ng/L) (mg/kg)
185W1 18SW2 18SE1l 18SE2
Chlordane 0.571 0.616 34.1 66.7
4,4'-DDE <0.024 | <0.024 1.37 2.63
Endosulfan A <0.024 <0.024 3.32 3.44
Endosulfan B <0.062 <0.062 4.38 7.65

Notes: pg/L = microgram per liter

mg/kg = milligram per kilogram
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TABLE 3.A-17 (Continued)
CONFIRMATION STUDY
SITE 18 - ROUND 1 DATA SUMMARY
NAVALSTATION ROOSEVELT ROADS, PUERTO RICO
SOILS (mgrkg)
PARAMETER
18S1A | 18S2A | 18S3A | 1854A | 18S5A | 18S6C | 18S7C | 18S8C | 18S9C | 18S10C | 18S11C | 18S12C | 18813C | 18514C | 18815C
Aldrin <0402 | <0.348 | <0.309 | <0.371 | <0.330 | <0.268 | <0.264 | <0.266 | <0.279 | <0.285 0.803 <0.291 0.761 2.06 <0.285
Chlordane <3.21 <278 <2.47 <2.97 <2.64 <2.15 <2.11 <2.13 <2.23 <2.28 57.4 38.3 142 181 <2.28
4,4'-DDD <0.402 | <0.348 6.65 17.3 55.3 1.84 <0.264 | <0.266 1.68 <0.285 1.90 0.752 <0.297| <2.88 | <0.285
4,4'-DDE <0.402 | <0.348 2.23 <14.8 <13.2 2.10 0.549 <0.266 3.16 23.1 11.5 36.4 <0.297 7.93 0.750
4,4'.DDT <0.402 | <0.348 | <1.54 <1.86 <13.2 | <0.268 | <0.264 | <0.266 6.92 88.1 130 208 <0.297 7.24 <0.285
Endosulfan Sulfate <0.402 | <0.348 | <0.309 | <0.371 | <0.330 2.54 2.16 <0.266 | <0.279 | <0.285| <0.288 ] <0.291 | <0.297| <0.288 | <0.285
Endrin <0.402 | <0.348 | <0.309 { <0.371 | <0.330 | <0.268 | <0.264 | <0.266 | <0.279 | <0.285 | <0.288 | <0.281 ] <0.297 13.2 <0.285
Heptachlor Epoxide <0.402 | <0.348 | <0.309 | <0.371 | <0.330 | <0.268 | <0.264 | <0.266 | <0.279 | <0.285] <«11.5 | <0.291| <0.297 0.993 <0.285

Note: mg/kg = milligram per kilogram
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TABLE 3.A-18
CONFIRMATION STUDY
SITE 18 - ROUND 2 DATA SUMMARY
NAVAL STATION ROOSEVELT ROADS, PUERTO RICO
SURFACE WATER (ug/L) GROUNDWATER (ng/L) SEDIMENT (mg/L)
PARAMETER
18SWO01 | 18SW02 | 18SW03 | 185SW04 | 18SW05 | 18SW06 | 186W01 | 186W02 | 186W03 | 18SE01 | 18SE02 | 18SE03 | 18SE04 | 18SE05 | 18SE06
Chlordane <0.006 | 0.170 0.145 | <0.006 | 0.098 | <0.006 | <0.006 | <0.006 | <0.006 } 0.0778 | <0.023 | 0.0784 | <0.034 | <0.030 | <0.031
4,4-DDD <0.005 | <0.005 { <0.005 [ <0.005 | <0.005 | <0.005 | <0.012 | 0.017 | <0.012 | <0.046 | 0.0756 | <0.050 | <0.067 | <0.060 | <0.061
4,4.DDE <0.005 { <0.005 | 0.007 | <0.005 | <0.005 | <0.005 ] <0.005 | <0.005 { <0.005 ] 0.31 0.082 | 0.0798 | <0.027 | <0.024 | <0.025

Notes: pg/L = microgram per liter
mg/L = milligram per liter
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APPENDIX 3.B

CHRONOLOGIC LOG OF FIELD ACTIVITIES
SUPPLEMENTAL INVESTIGATION
29 OCTOBER 1992 - 7 DECEMBER 1992
INSTALLATION RESTORATION PROGRAM
NAVAL STATION, ROOSEVELT ROADS
CEIBA, PUERTO RICO

Date Activity Site

29 October 1992 Travel - Baker Field Team
Baranek
Barone
Cummings
Dabal
Johnston
Sevcik

30 October 1992 Administration and logistics
2 November 1992 Administration and logistics

Initial operations
Travel - Baker Field Team [Davidson]

3 November 1992 Station coordination
Initial operations
Planning : Site 16
Sampling preparation _ Site 1
4 November 1992 Status briefing - Station Public Works Officer
General safety briefing
Initial operations
Sampling preparation Site 1
5 November 1992 Initial operations )
Lane-clearing Site 1
6 November 1992 Transit permit application
Lane-clearing Site 1
Land-clearing Site 5
7 November 1992 General operations [reduced crew]
8 November 1992 Land-navigation mapping [reduced crew]
9 November 1992 Lane-clearing Site 1
Land-clearing Site 5
General operations
Land-navigation mapping
Ground mapping . Site 1

Travel - Baker Field Team [Skiles]

3.B-1
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Date Activity Site

10 November 1992 Initial development of wells Sites 5,6,7 & 18
Geophysical survey Site 5

11 November 1992 Soil sampling Site 18
Surface water and sediment sampling Site 18
Groundwater sampling Site 18
Initial development of wells Sites 5,6 & 18
Land-navigation mapping
Geophysical survey

12 November 1992 Soil sampling Site 1
Sediment sampling Site 5
Geophysical survey

13 November 1992 Soil/tar sampling Site 2
Sediment sampling Site 2
Soil sampling Site 10
Land-clearing Sites 5 & 6
Geophysical survey Site 5

14 November 1992 Geophysical survey Site 5

15 November 1992 Soil sampling Site 5
Land-navigation mapping

16 November 1992 Initial well development Site 7
Soil sampling Site 5

17 November 1992 Land-clearing Site 5
Soil sampling Site 5
Soil sampling Site 6

18 November 1992 Groundwater sampling Site 7
Groundwater sampling Site 18

19 November 1992 Well-head tests Site 7
Sediment sampling Site 14
Land-navigation mapping

20 November 1992 Well-head tests Site 5,6,7 & 18
Surface water and sediment sampling Site 16

21 November 1992 Well-head tests Site 5,6, 7 & 18
Soil and structure sampling Site 21

3.B-2



Date

Activity

Site

22 November 1992

23 November 1992

24 November 1992

25 November 1992

26 November 1992

27 November 1992

28 November 1992

29 November 1992

30 November 1992

1 December 1992

2 December 1992

4 December 1992

7 December 1992

Data reduction - well-head tests
Land-navigation mapping

Administration and logistics
Land-navigation mapping

Groundwater sampling

(replacement of shipping casualties)
Groundwater sampling

(replacement of shipping casualties)

Travel - Baker Field Team
Baranek
Dabal
Davidson
Cummings
Sevcik
Skiles
Administration and Logistics

Well-head tests
Display briefing - Station Public Works Officer

Administration and logistics

Data reduction - well-head tests
Land-navigation mapping

Data reduction - well-head tests
Land-navigation mapping

Surface water sampling

(replacement of shipping casualties)
Administration and logistics
Groundwater sampling

(replacement of shipping casualties)
Administration and logistics

Travel - Baker Field Team (Johnston)
Administration and logistics

Administration and logistics

Administration and logistics
Travel - Baker Field Team (Barone)

- 3.B-3

Site 7

Site 18

Site 7
Site 5

Site 18

Site 5



APPEN DIX 3. F
MAPPING BY GLOBAL POSITIONING SYSTEM




Israel Meléndez Otero y Asociados

MQrimensor-Consunur
0
/‘\ : -
PN
December 18, 1992
- MR. Ralph Abbondanza
Director of Operations
Ensat
Enviromental Service
and Technology Corp.
Rio Piedras, PR 00927
Dear Mr. Abbondanza:
We are submitting for your consideration the report
- for the leveling of the monitoring wells at Roosevelt
N Roads U.S. Naval Station. Also the U.T.M. Coordinates,
o . latitude, longitude and the elevation for the antenna.
Cordially S,
-~ Israel Meléndez Otero
Surveyor
mm
S
-~ /M"N\

P P. O. Box 8575, Bayamon Branch, Bayamaén, Puerto Rico 00621 e Tel. (809) 780-8719



NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

MONITORING WELLS ELEVATIONS

. Ground Outside Inside -
Number Elevation Casing Casing Observations
Feet Elevation Elevation :
Feet Feet
Site 5, Army Cremator Disposal Site
: , Referred to Dump
5Gw01 114.42 117.95" 117.90° control Station
_Site 6, Laugley Drive Disposal Site
' ' ' + . |Referred to Dump
'O6GW01 114.00 114. 36 114.36 R Control Station
Site 7, Station Landfiil
. s . Referred to Goat
. R7GW01 109.33 112.42 112.32 control Station
"
R7GW02" 08.45" 100.76" 100:72'
R7GW03 101.69" 103.61" 103.49! "
R7GWO04 109.99° 112.58" 112.39° "
' R7GWO5 111.85" 114:25" 113.52! "
(8
R7GWO06 111.67" 114.28! 114.19°*.
R7GW07 112.17° 115.83" 115.70!
= 0
R7GWO08 108.80" 111.52'. 111.34°
Site 18, Pest Control Shop and Surrounding Areas
18GW1 112.81" 113.77° 113.36" Referred to -Dog
Control Station
18GW2 109.63! 110.79° 110.62¢
18GW3 108.64" 109.47! 109.31"
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| LEGEND
“7303 PROPOSED GROUNDWATER SAMPLE LOCATION FIGURE 2-5
SAMPLE LOCATION MAP

SITE 7, STATION LANDFILL

NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
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BACKGROUND \

1855105 (@1 %r G.E = 112.81"
lo!l . T o.c = 113.77"
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18551040
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v 0.c
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108.64"
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18GW2"

.E = 109.63" .
.c = 110.79'[ /8
.C = 110.62
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4/ LreEND: -
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NOTE: THIS ELEVATIONS ARE REFERRED TO DOG
CONTROL STATION. ELEV. 113.880 FEET.
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AND SURROUNDING AREAS

©®  PLANNED SURFACE SOIL SAMPLE LOCATION NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

@ PLANNED SURFACE SEDIMENT SAMPLE LOCATION

SOURCE: LANTDIV., FEBRUARY 19392 i




Israel Meléndez Qtero y Asociados

Agrimensor-Consultor

“:" :

- From the set up station tank, a backsight reading of 0°-00"-00" "
was taken to Goat Vertex, then a right angle circle was taken to the
Antenna. The distance was measured twelve (12) times and the mean
average of them was used as the correct distance for the purpose of
the computations of the position.

The same procedure was done setting up the backsight reading
of 0°~00'-00" to Rolon and Dump Vertexes. Then a mean average of
the three results was calculated obtaining the best value of the
coordinates as shown below for the Antenna:

ﬁorth (Y)
East (X)

144,683.965
771,450.426

non

Saild value of the posisiton is tied to the Lambert Grid Coordinate
AN System of Puerto Rico.

Transformation from grid to geographic position was performed
using CORSPCOM 2.1 computarized program. The geographic value of the
position is as shown below: (as”°
18°-13'-48.71273" North -39'-03.83901" West
Previous value of the geographic position was transformed to the
Universal Transverge Mercator (UIM) System, using UTMS 1.10 computarized
program. The UTM value of the position of the antenna shown below is:
North (Y) East (X) Zone  Covergence Scale
2,017,562.859 219,632.481 20 -0°-49'-47.61"  1.00057196

- Calculation of coordinate transformation are included.

The equipment used for taking field measurements is a Nikon Total

Station Model DTMA5 $/N 250055.

Israel Meléndez Otero
Surveyor
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DD MM S5S.888S8
18-13-48.71273

/" IRECTION OF LATITUDE - N OR §
YPE N OR S NOW N

ENTER LONGITUDE:

NOTE IF THE DEGREES ARE LESS THAN 100
YOU MUST ENTER A ZERO FIRST

94 DEGREES WILL BE 094

DDD MM 88.88SS8S

065-39-03.83901

DIRECTION OF LONGITUDE - E ORkW
TYPE E OR W NOW W
UTMS FOR THE CLARK 1866 ELLIPSOID (NAD27 DATUM)

NORTH(Y) EAST (X) ZONE CONVERGENCE SCALE
2017562.859 219632.481 20 -0 49 47.61 1.00057196

ANY MORE COMPUTATIONS (Y/N)?



NAVY ROOSEVELT ROAD

ANNTENA 12/16/1992
(/W‘\ ———————————————————————————————————————————————————————————————
. All input values are NAD 27, state plane zone 5201 (FEET).
All output values are NAD 27, geographic coordinates.
STATION INPUT (transformed to) OUTPUT
- NEW ANNTENA 144683.965 N 18 13 48.71273 N
o 771450.426 E 65 39 3.83901 W
Convergence 0 14 41.14
Scale Factor 0.99999395
- ANTENNA ELEVATION
We ran bouble rod reading and bouble T.P. from control
station Delvis (elev. 151.421'). To the antenna ground elevation
396.633"'. From this elevation to the mark in the antenna the
- distances is 38.504'.
The antenna elevation = 435.137 feet.
The equipment used for taking field data was LIETZ BZC LEVEL
,—. i SERIE 110549,
-

=/ uLs. Army Engineer Topographic Labs, CORPSCON V2.1, Page 1 of 1
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CONTR( \)TATIONS
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[ STATION

pL,*,‘f:gw

LAMBERT COORDINATES |

GEOGRAPHICAL COORDINATES

ELEVATION|

LOCATION:

NORTH (Y)

EAST (X)

LATITUDE

LONGITUDE

_(FEET)..

ABLE H-5 1 150,234.5002 | 771,087.0105 | 18°14 44 7403" 6=f-'cr 072553 | 157230
"BAKER M-S 113 55955950 ro4,z_7 4494 T 18°12'538249" 1 65941 21 3966" 1 276,600
CAMP K-18 45 20507401 785 2727090 ¢ 18713 55 1525 65‘36 404086 1 168440 |
COLINA M-3 11415800346 7600022311 ¢ 18° STE 4748 B5°41° 027386 | 402,010
CRUCES ~G 1845730238 1 7722814538 1 1891572622417 | 65°38' 54 7802" 1 177011
CURVA N-4 11381244444 | 7634702003 | 18°12°44.0130" | 65°40° 26.9110" | - 245310
CCASCAJO | 012 13726101001 77035447060 1 18°12' 347801 | 65727 42 1781" nsweﬂ
DAGUAQ M-S 140,823212S 1 764 1352755 | 18°13 108411" 1 £5°40' 168552 1 1175
DELICIAS L-& 1438877570 771 2023510 1 18713 388487 | 65734 06 4567" ‘39@.2-33
~DpOG - i-11 | 143,03800S0 1 776,8080360 | 18°14'4] 0620 | £5°38'G8.0175" 1 113880
DELYIS M-3 141 1607421 1 771,447.7201 18131 14.0802" | 65°30'04.0219" ¢ 151.42]
GOAT N-15 1 120,1843500 | 7852567200 | 18°12' S3S888" | 65°36' 408637 | 131210
ISLA K-18 1453300014 790,540.4337 | 18°13' 542803 | £5°35 456685 | 206 98D
MEDIO E-16 | 1565247203 | 786,85G5205 | 18°15 454333 65°36' 224248 | 234240
MOUND E-11 11578820527 | 776,7052326 | 18°15'500352" § 65°35'07.7048" | 176200
ORIENTE K-6 1455745049 | 766,1195191 | 18°12'588069" | 65°39'58.1006" | 145,120
| ROLON i 146 2140300 | 7628726000 1 18°14' 042801" 1 65°37 05 2650" ;1 267.2:0
|[ROLONCITO: 147 0B63865 1 7846674711 | 18°14 11,7570 | 65°3¢ 462687 | 223740
| SOUTH 1250137201 F 7715015577 1 18°12' 128274 1 65°39' 03 7371”1 10]1.744
 DUMP_ ¢ 143 BSE5220 | 7740572322 1 18°13' 384353 | £5°38' 36,3409 1 156552
| TANK 146 7027200 § 7740633000 | 18°14' 036258 1 65°38 260417 | 370617
| TPOPEYE | 1420327841 | 787,500.7151 1 18°13 21 7280" | 65°36 17,3587 | 112.020
4-E.MBEACH i LS 1430788338 | 786,058.6000 1 1815 32.1235" | 65°56° 23 02560 | 106,260
l"i"%‘éSOL-ga 139,071.6248 1 788,115.0707 | 18°12°523452" 1 65°36' 11 21857 17 155 EE]
FETUNDO R - ©146,061.45211°780,0154308 | 18°14'105242" | 65°36'01.5058" | 217 &30




ANTENNA

2,017,562.859"
tlody x = 219,632.481"
k) Latitude= 18°-13'-49"
} = 65°-39'-04"

~
<
—
-~

(PUNTA PUERCA)
1422 | SE

| 2046

219 220 ] B ® INTERIOR—GEOLOGICAL SURVEY. RESTON. VIRGINIA—~ 1982

- . ZZlOOOmE 6503
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2017099 .481
2OL7097.783
2017096 .852
ROLZ0946. 279
201L709%.149
201.7094.008
ROL7092. 887
A0L7092 . LT

2017091 . 621
2017091 032
2017091.031

20L7092.250
2017093.070
2OL7093.689
20170950.249
2017096 .809
2017098.203
201L7101.610
20171035.7203
2017106.184
2017108.4647

20171054101
20171046.618
20471046 .46%
17107436
201710464137
201710%5.483
2017104826
R017102.968
2017102.94%
2017103.678
2007111.178
20L7112.867

2017119.839
2017118.997
2017119 .6467
2017119.013
2017118.370
2017118.293
2017117 .449
2017119262
2017119 .343
2017119.49%

21L7128.452
201L7130.905
2017133, 857
2017134.00%
2017139.418
2017142081
% 144,384
2LT144.681

2017145.894

. 083
» B85

BEOTIIZ0O L APP
RROT[IT 477
ey
Ay *

sl N )

220338.124

220344.,.794

7739
- 400

2ROJHHLL0T

PROIHY L TET
2203460 B3

220BE2. 473

2R20364.177
2203466 .4%2
2R0T70. 170
AROA73 . 907
220377 .4634
220380 .6463
A203/E. 245
22038%.744
220388 .,307
R20TPL.876

R20JPL . 341
2R0J?H.GAG
RROJIP7 L 235
220379 . 684
220402.098
220404 . 508
RROAO7 37
220409 . 797
AR0412.098
220414.410
220420.647
220422 . 249
220423.871
220426 223
22042 340
A204TI . 243
220436 . 480
220440 .364
AR0AAT L B24
220444 . 692
220450, 571
220453 . 7464
220456 .935
2RAOAVY FI7

2Q0462.391
2R0464.813
RA04HE . BLEG
2204468.937
A20A470. 4680
2R0471 . 629
AROA71L . 158
220471.40%

ARO470 . 3460

REOATN . 189
2ROATO ., G449

198452

19991

164190

13,576
13.968
14.241
13,954

14,330
16.29%
17.004

14,353
14.042
14,041
15.474
16.783
18.762
18.247

6. 839
7.011
2939
1.299
D.REF
13.749
124376
18,498
19.909
19,019
18.098
20. 227
20,783
194158
19,915
18.976

P et
Kl Fadad

32.85%0
JRLHHH
J33.328
33.710
2. 978
31.696
J30.887
29 . 890

24,344

J30.789
AP.ELE

2h

2h
an
2h
2h
2h
2h
2h
2h
2h

2h

ah
2h
2h
2h
2
2h

2.

2h
ah

ah

2h

g

N



1998
3 1992
1992
1992
1992
1992
1992
1992
1992

Mumber

0.318
Mean Lats 0.318

I R NN |

201L71635.286
ROL7183.709
2017154, 730

of recordss 108

Min. Latsa

VTS Types 8 Mumber of records: 108

Maxa. l.ons ~1.146
Mean f.on: ~1.146

U‘;

=
~

333
s

Maxa. Alts 33.710
Mean ALt 12,954

Mine Long

Type: 9 Number of records: 108

Mirn. Alt:

HRQHIO L bLD
RR0ALY 262
280470.0%9
220470 .862
2EOA70 210
220469 . 567
220469 . 4620
220468.974
2R0868 . 477

0318

=1« 144

1,299

BTt
26,149
29,423
26.744
27,327
267
26,928
28,303

25.061

b
2h
2h
2h
2h
2h
2h
2h

Zh

. J

e

P



D 2

IO

[N[eLV
TODs
KAV 2
TODa
AV s
Qv

1 (JI) H
MOV &
TODs
NAav:
T0D=x
[RI2VCH
IOn:
NAY &

PR

5

)

LAINELO . COR
kel
Start Times
End Tlmun

Alokha(l)s
Alpha(2) s
Alphal3) s
Alpha(4)s

FRM O TODE
FRM O3 TODE:
FRM 12 TODE

FRM 15
FRN
FRM 16
FRM 1
PRI L
PRM 2
FRN 2
PRI
FRM 21
PR 7

F"f\N

12

Cu MNov &3

Mo
Mo
Moy
Nerw
[ T
Naw
M
Mo
Rew
Maw
Nowv
Naw
hlo
[Nel¥)

Mesw
e
BMerye
Heawv
Meww

4

Mav 23

Moy 23
17

Mov 23
e /‘

Ncnv
Mawe
[NT5IV]
Mo

b5
p
s

Tm'l aids

FRN 26 TODE:

Moy 23 1

Moy 23 .‘A

23 19aB0a B 190R
"\ l.1 1 ()')(?)‘5
2760 Reas( :i.n tyr 22 Recs(lnads 29

304 Souraenr 0540

1E78085.0 (19:50250)

Ref Loms 2R0207.844

(&)

(3)s

a4y AORBLL0

O0h TCOL.x 1938236
QOh TCOLs 192 :3;' w36 URA:

QOh TCOL.s 19n

35806

O0h TCOL.a .1.‘?..\4&::0& URA 2

OOh TCOL.

170258218

OOl TCOL2 172588212 URAz
QOh TCOL.s 12:3%836

O0h TCOL.s 19283%836 URAY
OOh TCOL.: 19535236

OOh TCOL: 19335236 URAz

O0h TCOL.
OOk TCOL.

19508248
19208248 URA:

OOh TCOL.x 19230248

OOh TCOL

19235248 URA:

O0h TCOL: 17516248
O0h TCOL: 17216348 URAR
QOh TCOL.y 18186218
0Oh TEOL: 18256218 URA2

2017119.702
201 ? . 340
20 L9, P13
2 L9 W 378

ROL7LL7.903
2OL7116.610
2017013949
2017111 .464
2OL7110.684
2017108.199
QOL71L07.970
20L7107.017
2017108, 884
2017104909
2017103.697

2017096 . 382
ROL7095., 201
2017093 .87
QOL7092. 785
2017092, 608

L017097.808
2017095.9246
2017094.,948
2OLTOP4. 040

2017088 ., 38

2OLFORS . B34
2017094,

""O"é‘? 741
2RO2EH7 . 801
SRODET . 8‘?/
220269 .232
2B30R2646.418
2EO2H6. 684
DRODEA L 2BN
DRORLL.PRY
4...«. 2a1 L0869
ORBE.HP9
()4-.\8 » 586
2'? 2H6. 295
RROBHI . Z‘/G
RRO2BR2 .43
f‘? 251 .1 «.ﬁ()

ARORGH . 345
Q202067922
prleradili Pvarde
220282.013

AROLBO . 435

2".7:!02242‘5 «B70
220241 .4689
QRORAL 268
A20240.846

RRORHO . BOG

[AODAR LART

YAAY. . '~?il

Ref Alts ~13.699

2.8 TEPH: 19338236 Fits Oh

4.0 TEPFM: 192385106 Fits Oh
32,0 TEFHr 172858412 Fits Oh
3240 TEFMa 19a38a236 Fits Oh
4.0 TEFH2 195352346 Fite Oh

32.0 TEFH: 19208148 Fits Oh

J2.0 TEFM: 19:3%:48 Fits Oh
J2.0 TEFH: 173146348 Fits Oh
J2.0 TEPH: 18:h6nl& Fits Oh

5.200  2h
4.979 Zh
B.638 2h
4.6049  2h
b.276 2h
H.964 2h
$5.214  2h
4.691L  2h
4.888 2h
4.097 2

4,181 2

3.8987 2h
3,72 2h
2,421 2

L.709  2h

13,6898 2h
15.429 2h
17,001 2h
16,4946 2h
16,933  Zh

$5.140  2h
$.792  &h
4,882 2h
S, 892 2h

~28. 819 2h

16.873 R
15,829  2h
18.591L 2h
L. 24 2

et



Ty pes
Max .
leran
Tynes
M o
Mexahy
Ty e
MaX o
Mear

)

A

2
l.ons
l.ewr s

@
ALts
At

Pl brer e

Muren ey

of records:

- 146

ey

My .

g

lats

.
&

Lo g

3
£

[SXNA

(})

(:,)

0.3

1. L4646

A% S

i



)

)

HDR S

=3

"
K

Segp
o

EAEXT.LOOR Version: 304 Sowrcen 90545

Brart Times Mov 23 1L9155:04 1992

s

fFrnd Times Mov 23 1

o OffFa 3408 R

TOMz Alphall)s 0.0
Alpha(X2ys 0.0
Al phadys 0.0
Alpha(4)s 0.0

TOM: Alpha(ids (o]
Alpha(@) = ]
Al pha(3)s ~Q
Alpha(4)s o]

TONs Alpha(il)s (o]
Aloha(@) s [o]
Alpha(3)s =0
Alpha(4)n o]

NV FRN O3 IODE: ORZ2h
IaDs PRM O3 I0ODE: ORZ2N
NAV e FRM 12 (ODF O3CHh
TOD: PRN 12 O3ChH
MNavse FRN 16 OD3h
TODs FRN L& ODEh
MNaYr PFRN 17 OE&h
TOD: FRN 17 OERh
NAV:s PRN 20 QODh
10D DODH
KAV OhGdh
TOD: PR OBAR
NAV- PN 23 O8I
. : O8EH
08Ah
08Ah
QOL8h
QLh

21
193385204
19265208
1P265206
12258207

MAV: FRN 26
LOD: PRM 26
FHieh 3

19355510
193583211

19235210
1Pstitale
19255217
1Pul8e1?

Mo
Mow
Meyy
Moy
Rerve
Rexy
Mowv
Moy 23

MO E0R 1992
intyr B4 Recs(lnads Hd

r GV GPH TOW: 133104.0 (1922 5%504)
Raf Lats 2016810.780  Ref fon: 220373.8555%  Ref Al

141512.0
18022440
Q0.0
ABEE6.0

141312840
~180224.0
2 la 0.0
Reta(d)sn 4HH53640

O Reta(ld)s 141312.0
O Reta(@)z -180224.0
O Reta(3): 0a0

W0 RBeta(d4)a ABB3R6.0

HLLTH: O0h TCOL.s 19235236
HLLTH: 00k TCOL: 19235236 URA:
HLLTH: OOh TCOL: 19235206
HLTH: OO0l TCOL: 19:35:06 URAR
HILTHz OOk TCOLs 17888012
HILTHz O0h TCOLs 17258212 URAR
HL.TH: OOh TCO.2 19135236
HLLTHR O0h TCOL: 19:35%234 Ul
HLTH2: O0h TOOL: 19835236
HLTH: O0h TCOL2 19135236 URAz
MLTHE OOR TCOMHL: 192528042

HLTH2 O0h TCOL: 19282142 URA:
HLLTH2 OOl TCOLr 19235148
HLLTH: OO0k TCOLz 19335248 URAR
HiLTH: OO0k TCOL: 17216048
HLTH: 00h TCOL: 17216248 URA
HLTH: OOh TCOL: 181546218
HLTHe O0h TCOL2 18254218 URA:R

1992 2017083.888 220372.333
1992 2017085, //7 2R0J7R.9469
1998 2017085.742 220372.8469
19922 2017084572 2R0T[7R.744%
1992 201708%.4928 2R0F71.932
1992 2017085.44646 ..0@71,108
19292 2017084.433 2OB6P.77E
1992 20147083.608 220370.705
1e0n “017003n?|0 SROV7L.J62
1992 2047081.172 2[203735.2%1
1992 2017080.724  2[WLOJI7I . 448
1992 20L7080.4685 22037F.450
1998 2017080,408 2203734129
1992 2017078.672 220371 .14%
1992 2017078.969 2R0372.814
19292 2017078.905 2 3734771
1998 2017078.094 3
1992 2017077.863
Leee 2017077.2
1992 2OXTOV6 . 445
7 "OI/O/Hn/ﬂ/ : S
2OL7072.471 & 4. H9P
LOLF0L7 778 BROBI4., 814

Pl PR

4.0 TEPHs

O TEFH
380 TEFMs
4.0 TEFH

O TEFM:
O TEFH:
O TEPH

O TEPH:

2

‘i
£

ah
2h
2h

-
e

2h
2h
2h
2h
2h
eh
2h
2h
2h
2h
2h
20
2h
oh
2h
ah
2h

<t
'

19030036 Fits
A3%a 06 ity
17858018 Fits

192 B ad3s it

182 GAHLLE Fits

3

Yy




Mow

Klesw

Moy :

Mowv @
Moy &
Nov 23
Mow 23
Moy

Moy 23
Mov 2
Ry 20
Moy 23
Moy 23
Mawv 23
Mayv 23
NMov 23
Mov 23
Mov 23
Mav 23
Mov 23
Moy 23
Mov 23
Moy 23
17
Moy 23
17
Moy 23
Moy 23
Mov 23
Nov 23
Moy 23
Nexw 23

Moy #

LY s Gl a ey
19250229
19*55:01
19550232
19888

AR

h

=]

33
191805234
17155236
19285837
19855238
19285239
192586140
191288241
19: 858242
19295243
19:55:44
19258245

a5
19255247
19255448
19255249

20 23

3 0
a
EA
.4
ar

pes
3
2 Py
(LR R R

R N T T

233 ¥ 33 3 23 2

MMABGRAE S N
WNJazﬁbthr*H

19256202

199e
1992
1992
1992
199%
1992
1992
1992

1992
Le9R
1998
1992
1992
1992
1992
1992
1992
1992
1992
1992

1992

1992
1992
1993
1992

1992
1992
1992
1992
1998
1992

BOL706E8 . Liss
ROLT70OHY . P09
2O17085.32

2017053581
2017081.880
2017049 .32%
2OL7044 . 240
AON7044 270
2017041 .764
2017039.438
20L7038.093
201703%.91%
2OL7033. 399
201L70351.783
2017030.009
2017028.005
2017026.471
201L702%.621
2017023.470
2017021 . 326

2017021 . 294

2017018.613
2017016.513
2017015 .83
2017014,329
2017012.775
ZO1701).947
2017011 . 529
2017011188
2017011 .29%
2017011.036

""().5/4 « 894

RROJ74.208
2R0B76.067
2AOJI77 . 3H9
& A‘O\JSO Lie

2R03B0O.700
A203R2.009

2R20BEH.664
220388.081
220387 .598
220390.010
2ROJP2 .49
2203T92.003
DROJIPR 247
230‘9q.948
220394.184
LROIPR.97E
220395.144
2203946.448
20896 .977
220400.235
RRO40R.OLE
220403.800
RROA07 747
220409 .520
20408 .42
BE0409.104
220411 . 159

Aot
P LRPS
@.49@
3.082
B.443
Jabhs7
4,538
G377
4,332

4,444

4. 686

4,289
3.082
4 'W r‘
u"u90
JL0R2
3,159
4,015
2,453
2.435

0.883

1.977
1.314
0. 629
~0 . 262
Lo payd
0. 520
=1 471
0.083
-0 L1810
=1« 243

Py
2h
2h
2h
~
2h
2h
2h
2h
ap
2h
2h
2h
2h
2h
2h
2h
2h
2h
2h
2
2h
2
2h
2k

2h

2

2h

st

Typas Mumber of vecordss Sy
Max. l.ats Q.38 Mimn. bLats L 0.318
Mean lats 0.318 ’

HBT8s Typer 8 Number of recordss 64
Max. Lon: 1. 146 Mina. Lons b w14
Meran l.on: -1.146

BTE: Tvpes 2 Mumber of recordss: ok} :
Max. Alts 4,684 Min. ALt 3 A7

Mean Alt: 2.28




HDR 2 LIMER20.COR

TOM:

AV 2
TODr
MNAV 5
TQDs
NMAV 2
TOD
NMAV 2
TAD
MAV &
TODs
NAV »
100
MOV 2
TODs
MOV 8
TODs
NAV 5
LOD:
NAV 2
10D

)

f.abe

Start Times: Mov 23 2
Moy 23 2027

o Times
t Oy

Alphallys
ALpha(@) s
Alpha(3) s
Alphaddys

Verrasions

304

e s POSAR

D3 1998
1992

244 Recstint)s: 26 Reca(lnad:s 26

&78 GFS TOW:

2016970.449

0.0
0.0
=-0.0Q
Q.0

Revf Lons

He

FRN OF TODE: OR2h HLTH:
FRM O3 TODE: OR2h HLTH:
FRM 12 TODE: O3Dh HLTH:

FRM 12 TODE: O3Dh HLTH:

PN 146 TODE: OD3h HLTH:
FRM 16 TODE: OD3h HLTH:
FRN L7 TODE: OE?h HLLTH:

FRM 17 TODE: OE9h HLTH2

FRM 20 TODE: OOEh HLTH:
FRM 20 I0DE: O0Eh HLTH:
FRM 21 TODE: 0%Ah HLTH:

FRM @4 TODE: O3Ah HLTH:

FRM 23 TODEs: 08Ch HLTH:

FRM 23 TODE: 08Ch HLTH:

FRM 24 TODE: 08ah HLTH:

FRN 24
FRM 2% 1C
FRM 2% X
RN 26 X
FRM 26 T

FRM: 47 20

L1 bNov

RIS

BE

QI

17 20

Cs
O

Mew
Mov
Mo
New 2
Nerw
Mow &7
Mav
Moy 23
Mav 23
Nov 23
Moy 23
Moy 23
Moy 23
NMov @3
Mov 23
Moy @3
Moy 23
Mav 23
Mov 23
Mov 23
Nav 23

Mow @23

Moy 238
Meow 23

Mov 23
Typaes 7
Max. L.ats
fleraany T oats
Typey  #

»# o
21 Ly

08ah HLTH:
O3Ch HILTHa=
O3Ch HLTH:
018h HLTH2
018h HLTH:

3 R02231203 1992

20223204 1972

AR 20223106 1992

2R3 07 L9V
20223208 1992
20: 23810 1992
20823811 1992
20133512 1992
20023214 1992
20283618 1992
20823516 1992
20223217 1292
20223218 1992
20323220 1992
203288281 1992
20223222 1992
[0 22JeRa 1992
20123228 1992
20223126 1992
20123227 1992
20123228 1992

20: 23230 1992

21 23
20823231 1992

[0 AFe B2 L9

2022JaJJ A9

202

Number of

§35 199
Mumber of
(O

[RETH A K

A talldy 14
Reata (@)

LEP7REL O (2052T503)

KRR

¢

OOh TCOL
OOh TCOL.
O0h TCOL.
QOh TCOL
Q0h TCOL.
OOh TCOL
00h TCOL.
OO0k TCOL.
QOh TCOL.
OOk TCOL.
OOl TCOL.
OOh TCOL
OO0h TCOL
OOh TCOL
OOk TCOL.
OOl TCOL

22 33 3% sz %3 3 38 3z 31 3z 2T i

ol
s
o
&

2ROHLDLPPO

0.0

aldys ABRRALO

19538236
19285836 URAR
202120248
20412248 URAs
17298012
17358212 URA:
20213206
2011358046 URA:
20113218
20813218 URAg
19832242
19282242 URA:
O0:13206
DrlBa06 LURA:
17216248
17216248 URA:

OOl TCOL.e @0zdlai2

O0h TCOL

20210212 URA:

O0h TCOL.a 18:56:18
00k TCOL.s 18256218 URA

BOL7284., 497
2017283 .749
2017283.011
2017881 . 694
2017278.885
AOL7E7H . RBG
AOL7B73.71%
AOL7R71.188
2017268.457
2017260.171
2017261 .874%
2017254.011
20L7283.917
2017250.038
20172446.812
201L7242.618
2017232, 455
2017234103
2017229 .99
2017228.400
2017221 .050
2017217.074

AOL7212. 3464
2017208.095
20172035.819

Min. l.ats

ey i)

A20[ELT . 280
220564.401
220564 .,094
220564.%01
F20B6T . 439
220565.803
2AO[GF LTI
2208463.634
AR0BLT. 817
220863.401
2208464.008
220864, 46046
220567 .360
2200468.6468
220568, 543
2805369 . 858
220568.99%
220568.130
220867 .992
2208566.412
AB0HBEH. BT
220863.995

2R0H64., 106
2R086T . 2O
AR0HE6T . 124
2RAOBES TR

0.3

Het Alts

2.8 THEPHz

4.0 TERFH

EETO TEFH: 17:58s
J32.0 TEFH=
4,0 TEPH:z

J32.0 TEFH=:
J32.0 TEFH:
J2.0 TEPH:
J2.0 TEPH:

B2.0 TEPH2

“Za418
~& . 340
~3.016
R s3]
wdh, P07
-2 n B39
~Ra 7?78
=~3.664
-l . ORA
2. &L7
=0 H2P
0. 498
24916
1.997
0. 093
3. B34
=& 683
=10.067
~13.237
~11.0%1
@ . 648
w10 318

8} o 694
g} BH7
oy o BRb

=3, BP0

-1%., 087

19235036 Fits Oh

2Orl&nd48 Fits Oh

18 Fits Oh

20213206 Fits Oh

20213218 Fits Oh

ah
2h
2h
2h
ah
2h
ah
2h
2h
2h
2h

“
'

ah
2h

2h

2h

2h
2h
2h
ah

2h

2h

ah
2R
2h

2h

19252242 Fitr Oh
20213406 Fits Oh
179216848 Fits Oh
A081lal@ Fite Oh

18:06418 Fits Oh



Maxe ..ot
Moman Long
8T8s Typaen 9
Max. ALt
Mean Alt:

L A R 7Y Pl . Loonrys e P 2 7Y
-3 . 1446
Mumber of tecordss 26
PLé Mirn. Alls -l 3237
1G7

s

-4



HMDR R Version: 304 Sources 20%54h
>*avt Times Mov 23 20500251 1992
End Times: Mov 23 202 01"W0 1?9“
Gtat Offr 3846 RecsCintds B Recs(ling)s Hé
GFS Weelks 672 GFS TOW: 158481.0 (20:00:51)
Ref Lats 2016824152 Ref Lonn 2WR08746.7463  Ref alts 55,942
ION: Alphali)s 0.0 ﬂula(1)n 141312.0
Al pha(@) s 0.0 =1 80224 .0
Alphal(3) s 0.0 0.0
Alpha(d)s 0.0 AABT4.0
NAV: FRN O3 IT0DPE: OR2h HLTH:z O0h TOOL: 19235236
TOD: PRM O3 IQDE: OR2Zh HLTH: OO0k TCOL: 19:3%834 URA2 2.8 TEFH 19:35136 Fits Oh
NMavs FRMN L2 TODE: O03Ch HLTH: OOh TCOL.: 19:3%:06
ITODs FRN A2 JTODE: O3Ch HLTH: O0h TCM.: 19:3%206 URA: 4,0 TEFM: 19:3%:06 Fits Oh
Mave FRM 16 LTODE: OD3h HLTH: OOh TCOL.a 17:88:12
10D: PRM 146 IODE: OD3h HLTH: OO0h TCOL:2 17258212 URA2 32.0 TEFH: 17298212 Fit: Oh

Nay s
10D

FRM 17
FRM 17

I0DE:
I0DE

OEGh
QEBHh

HLTH»
HLTH s

Q0h TCOL.y 19:35:36
OOl TCOL.s 192353346 URAL

32.0 TEPHs:

19a38

BéH Fite

Qh

MAV: FRM 20 TODE: 00Dh MLTH: OOh TCOL: 19835234

TOD: FRM 20 IODE: OODh HMLTHz OOh TGOL: 19235236 URAsz 4.0 TEFM: 19:35:36 Fits Oh
MAY: FRN 23 TODE: 0SAh MLTH: OOh TCOL: 19:52 242

LOD: FRM 21 IODEs OBAh HLTHz OOh TCOL: 193832242 URAx 32.0 TEFH: 19:52:4% Fits Oh
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Mov 20201215 1992 2017141.406 220361.888 13.889 2h
Mov 23 20:01r16é6 1992 2017145.420 ?“076&.68/ 14,254  2h
Mov 20301517 1992 201714%.444 2R20363.486  1LX.847  2h
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“"0393.696
220400.
"”OGOannGQ
220409 ., 648
RR0411 .07
220411 .847
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\‘ R INDEX OF DATA STATION S AND SAMPLE NUM]BERS




N

o,

STATION

g1

01GWO1l
01GWO02
01GWO02
~ O01GWO03

0155101
0155101
01SS102
0155102
~ 0155102
0155103
0155103
0155104
0155104
0155105
- 0155106
0155107

01SED108

/ﬁwgﬁx
. ANK
~uANK

on,

TYPE

ORIGINAL
ORIGINAL
DUPLICATE
ORIGINAL

ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
DUPLICATE
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL

BACKGROUND
BACKGROUND
BACKGROUND

ORIGINAL

TRIP
RINSATE
FIELD

SAMPLE

TAKEN

NO
NO
NO
NO

01S8S101
01SS102
01585103
01585104
0155105
01558106
0158107
0155108
0155109
01S5110C
01SS8110D
01SS110E

01SED111
01W1l01l

01wWil2
01W114

4JUNES3:1/1

COMMENTS

WELL DRY
WELL DRY
WELL DRY
WELL DRY

UPPER
LOWER
UPPER
LOWER

SAMPLE
SAMPLE
SAMPLE
SAMPLE

01s5104

UPPER
LOWER
UPPER
LOWER
LOWER
LOWER
LOWER

-4JUNE93:1/1

SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE
SAMPLE

SS



7 "E 2

STATION TYPE

02Ss101 ORIGINAL
02S8S101 ORIGINAL
02TAR101 ORIGINAL
02TAR101 DUPLICATE
0285102 ORIGINAL
028Ss102 ORIGINAL
0255103 ORIGINAL
0255103 ORIGINAL
0258103 DUPLICATE
0258104 BACKGROUND
0255105 BACKGROUND
0255106 BACKGROUND

02SED107 ORIGINAL
02SED108 ORIGINAL
02SED109 BACKGROUND

BLANK TRIP

BLANK RINSATE

BLANK RINSATE
~BLANK RINSATE

SAMPLE
TAKEN

0255112
0285113
02TAR120
02TAR121
0255114
02585115
02585116
02588117
0255118
025s8119C
02SS119D
02SS119E

02S8ED122
02SED123
02SED124

02W115
02W125
02W182
02W183

4JUNE93:1/1

COMMENTS

UPPER SAMPLE
LOWER SAMPLE
ASPHALTIC OIL
02TAR120
UPPER SAMPLE
LOWER SAMPLE
UPPER SAMPLE
LOWER SAMPLE
0255113
LOWER SAMPLE
LOWER SAMPLE
LOWER SAMPLE

SS
TAR
SED

4JUNE93:1/1



4JUNE93:1/1

4JUNE93:1/1

A~

! E 5
SAMPLE

STATION TYPE TAKEN COMMENTS

05GW01 BACKGROUNDOSGW101A/B A:TOTAL/B:DISSOLVED slug-test

05GW02 ORIGINAL NO NOT FOUND

05GW03 ORIGINAL NO NOT FOUND
05S8s101 ORIGINAIL 05S8S126 UPPER SAMPLE
05S8s101 ORIGINAL 058588127 LOWER SAMPLE
0588102 ORIGINAL 05S8S128 UPPER SAMPLE
0558102 ORIGINAL 0585129 LOWER SAMPLE
0588103 ORIGINAL 0588130 UPPER SAMPLE
0558S103 ORIGINAI, 05S8S131 LOWER SAMPLE
058S104 ORIGINAI 0588132 UPPER SAMPLE
058S104 ORIGINAL ' 05S8S133 LOWER SAMPLE
05SS104 DUPLICATE 05SS134 05SS133
0555105 ORIGINAIL 0585135 UPPER SAMPLE
058S105 ORIGINAL 0585136 LOWER SAMPLE
. 0585105 DUPLICATE 0585137 0558136
0585106 ORIGINAL 05S8S138 UPPER SAMPLE
05885106 ORIGINAL 0588139 LOWER SAMPLE
05SS107 BACKGROUND 05SS140C LOWER SAMPLE
05SS108 BACKGROUND 058S8140D LOWER SAMPLE
=8§5109 BACKGROUND 05SS140E LOWER SAMPLE

_LANK TRIP 05W127

BLANK RINSATE 05W138 Ss .

BLANK RINSATE 05W184 Ss

o —



7 E 6
STATION
06GWO1

0655101
0655101
0655102
0655102
0655103
06S5103
0655104
0655104
06SS5104
06SS5105
0655105
06S5105
0655106
0655106
0655107
0655108
0655109

~RBLANK
4 ‘ANK

P

b

SAMPLE

TYPE TAKEN
BACKGROUNDO6GW101A/B
ORIGINAL 065S141
ORIGINAL 0655142
ORIGINAL 0655143
ORIGINAL NO
ORIGINAL 0655145
ORIGINAL 0655146
ORIGINAL 0655147
ORIGINAL 0655148
DUPLICATE 0655149
ORIGINAL 06SS150
ORIGINAL 06SS151
DUPLICATE 065S152
ORIGINAL 06S5S153
ORIGINAL 0658154
BACKGROUND 06S5S155C
BACKGROUND 06S5S155D
BACKGROUND 06SS155E

TRIP 06W139
RINSATE 06W149

4JUNE93:1/1

COMMENTS

A:TOTAL/B:DISSOLVED slug-test

UPPER SAMPLE
LOWER SAMPLE
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
LOWER SAMPLE
UPPER SAMPLE
LOWER SAMPLE
0655148
UPPER SAMPLE
LOWER SAMPLE
06SS151
UPPER SAMPLE
LOWER SAMPLE
LOWER SAMPLE
LOWER SAMPLE
LOWER SAMPLE

SS

4JUNE93:1/1



BN

PN
4 E 7

STATION

R7GWO1
R7GWO02
R7GWO03
R7GW04
R7GW05
R7GWO05
R7GW06
R7GWO07
R7GWO07
R7GWO08

i, O

TYPE

SAMPLE
TAKEN

BACKGROUNDO7GW101A/B

ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
DUPLICATE
ORIGINAL
ORIGINAL
DUPLICATE
ORIGINAL

07GW102A/B
RO7GW103AB
07GW104A/B
07GW105A/B
07GW110A/B
RO7GW106AB
07GW107A/B
RO7GW109AB
07GW108A/B

4JUNE93:1/1

A:TOTAL/B:DISSOLVED slug-test

COMMENTS
ID - SD
ID - SD
ID - SD
Ib - SD
RO7GW103AB
ID - SD
ID - SsD
RO7GW106AB
ID - SD

4JUNE93:1/1

slug-test
slug-test
slug-test
slug-test

slug-test
slug-test

slug-test



oS

e T 10

STATION

108S101
10858101
10s8s101
108s102
10S8s102
10S5103
10585103
1088104
10S5104
10885105
1088106
1088107

TYPE

ORIGINAL
ORIGINAL
DUPLICATE
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
BACKGROUND
BACKGROUND
BACKGROUND

SAMPLE
TAKEN

108S156
NO
1055158
1085159
NO
10S8S161
NO
1085163
NO
1085165C
108S5165D
10SS165E

4JUNE93:1/1

COMMENTS

UPPER SAMPLE
AUGER REFUSAL
10585157
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
UPPER SAMPLE
UPPER SAMPLE

4JUNE93:1/1



g 14

~ STATTON

14SED101
14SED102
14SED103
14SED104

™ 14SED104

14SED105

BLANK
BLANK

TYPE

ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
DUPLICATE

BACKGROUND

TRIP
RINSATE

SAMPLE
TAKEN

14SED166
14SED167
14SED168
14SED169
14SED170
14SED171

14Wle64
14W1l67

4JUNE93:1/1

4JUNE93:1/1

COMMENTS

14SED169

SED



4JUNE93:1/1

& 18

J SAMPLE

$...ION TYPE TAKEN : COMMENTS
18GWO01 BACKGROUNDR18GW101AB A:TOTAL/B:DISSOLVED slug-test
18GWO02 ORIGINAL 18GW102A/B A:TOTAL/B:DISSOLVED slug-test
18GWO03 ORIGINAL R18GW103AB A:TOTAL/B:DISSOLVED slug-test

1885101 ORIGINAL 1888172 UPPER SAMPLE

18585101 ORIGINAI, 18SS173 LOWER SAMPLE

1885102 ORIGINAL 18SS174 UPPER SAMPLE

1885102 ORIGINAL 18SS175 LOWER SAMPLE

1855103 ORIGINAL 18SS176 UPPER SAMPLE

18SS103 ORIGINAL 18SS177 LOWER SAMPLE

18SS103 DUPLICATE 18SS178 18SS177

18585104 ORIGINAL 18SS179 UPPER SAMPLE

1855104 ORIGINAL NO AUGER REFUSAL

18SS105 BACKGROUND 18SS181C LOWER SAMPLE

1855106 BACKGROUND 18SS181D LOWER SAMPLE

185S107 BACKGROUND 18SS181E LOWER SAMPLE

185ED108 ORIGINAL 18SED182

18SED108 ORIGINAL 18SW108

A ANK TRIP 18W168
: ANK RINSATE 18W178 Ss
oLANK RINSATE 18W179 GW

4JUNE93:1/1



§;m§ 21

"TON

2188101
21585101
2155102
2185102
-2188103
-~ 2155103
2155104
2155104
21585105
2188105
21588105

-~ 2188106C
2158106D
21SS106E

21CC107
21CcC108
-~ 21CC109
21CC109

BLANK
BLANK
RLANK
= ANK
SITE 16
1684
16S2
16S2
1681
1681
16S3
16S3
16S4

16S4
1652
1652
1651
1651
1683
16S3
16S5
1655

BLANK

TYPE

ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
DUPLICATE

BACKGROUND
BACKGROUND
BACKGROUND

ORIGINAL
ORIGINAL
ORIGINAL
DUPLICATE

RINSATE
RINSATE
FIELD

TRIP

ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL
DUPLICATE

ORIGINAL
ORIGINAL
ORIGINAL
ORIGINAL

- ORIGINAL

ORIGINAL
DUPLICATE

RINSATE

SAMPLE
TAKEN

2155184
NO
2185186
NO
2155188
NO
2185190
NO
2185192
NO
2158194
2155106C
2188106D
21SS106E

21CC107
21CC108
21CC109
21CC110

21W187
21wlss
21W189
21W190

16SW183
165wW184
NO
165W186
16SW187
leSwW1ss
R165W189
16SW191

16SED183
16SED184

NO
16SED186
16SED187

NO

NO
16SED190
16SED191

165W1i92

4JUNE93:1/1

COMMENTS

UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
AUGER REFUSAL
UPPER SAMPLE
AUGER REFUSAL
21SS193
UPPER SAMPLE
UPPER SAMPLE
UPPER SAMPLE

21CC109

SS
CccC

SINGLE CHAMBER

165W183

SINGLE CHAMBER
SEDIMENT ABSENT
SEDIMENT ABSENT

16SED190

4JUNE93:1/1
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APPEN DIX 4 B

REPORTS OF CHEMICAL ANALYSES
SUPPLEMENTAL IN VESTIGATION




ey

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT
SITE 1 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
SAMPLE ID 01 SS 101 018s102 01 SS 103 01 SS 104 01 88 105DUP 01 SS 106 0188 107
UNITS ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Acetone 12U 29 ) 60 J 98 12 U 12 U 100
Benzene 6 U 6 U 6 U 29 U 6 U 6 U 6
Bromodichloromethane 6 U 6 U 6 U 29 U 6 U 6 U 6
Bromoform 6 U 6 U 6 U 29 U 6 U 6 U 6
Bromomethane 12 U 12 U 12 U 58 U 12 U 12 U 12
Butanone,2- 12 U R R 58 UJ 12 UJ 12 U 12
Carbon disulfide s U 6 U 22 59 25 13 13
Carbon tetrachloride 6 U 6 U 6 U 29 U 6 U 6 U 6
Chlorobenzene 6 U 6 U 6 UJ 29 U 6 U 6 U 6
Chloroethane 12 U 12 U 12 U 58 U 12 U 12 U 12
Chioroform 6 U 6 U 6 U 29 U 6 U 6 U 6
Chloromethane 12 U 12 U - 12 U 58 U 12 U 12U 12
Dibromochloromethane 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloroethane,1,1- 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloroethane, 1,2- 6 U 6 U 6 U 22 U 6 U 6 U 6
Dichloroethene, 1,1- 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloroethene, 1,2-{cis) 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloroethene,1,2<trans) 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloropropane, 1,2- 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloropropene,cis, 1,3- 6 U 6 U 6 U 29 U 6 U 6 U 6
Dichloropropene,trans-1,3- 6 U 6 U 6 U 29 U 6 U 6 U 6
Ethylbenzene 6 U 6 U 6 UJ 29 U 6 U 6 U 6
Hexanone,2- 12 U 12 U 12 UJ 58 U 12 U 12 U 12
Methyl-2-pentanone,4- 12U 12 U 12 W 58 U 12 U 12 U 12
Methylene chloride 8 U 12 U 26 U 100 U 49 U 29 U 34
Styrene 6 U 6 U 6 UJ 29U 6 U 6 U 6
Tetrachloroethane, 1,1,2,2- 6 U 6 U 6 UJ 22U 6 U 6 U 6
Tetrachloroethene 6 U 6 U 6 UJ 29 U 6 U 6 U 6
Toluene 19 7U 11 W 52 8 U 16 U 48
Trichloroethane,1,1,1- 6 U 6 U 6 U 29U 6 U 6 U 6
Trichloroethane,1,1,2- 6 U 6 U 6 U 29 U 6 U 6 U 6
Trichloroethene 6 U 6 U 6 U 29 U 6 U 6 U 6
Vinyl acetate 12 U 12 U 12 U 58U 12 U i2 U 12
Vinyl chloride 12 U 12 U 12 U 58 U 12 U 12 U 12
Xylene, o- 6 U 6 U 6 UJ 29 U 6 U 6 U 6
Xyienes, -, p- 6 U §U 6 ur 29U 6U 6 U 6

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

cococaoacCcoacocacacgogacccccocaaoaaacaca ccacac

coaccaca



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD4,4-
DDE,4,4-
DDT,4,4-
Dieldrin
Endosulfan I
Endosutfan II
Endosulfan sulfate
Endrin

Endrin atdehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

0188101
ug/Kg

WP PIPWAIARBRAPRARIIAIIRBOAIA NIRRT IRADT TN

g

?

)

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT

0185102
ug/Kg

SITE 1 - NAVAL STATION ROOSEVELT ROADS

RN R ISR NSNS NN I ORI OR

PUERTO RICO

0155103

8
160
320
160
160
160
160
160

Oy 00 00 00 00 O N0

WP R RO RIAIIAIARI IR AIAN AR IOARAIN

800

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable
U - not detected

UJ - reported quantitation limit is estimated

0155104
ug/Kg ug/Kg

ul
ur
ur
uJ
uJ
uJ
UJ
uJ
uJ
ur
w
us
ul
uJ
UJ
ur
w
uJ
Ul
w
ul
ur
w
uJ
ul
ul
ur
u

018S105DUP
ug/Kg

0.25
4.9
9.9
4.9
4.9
4.9
4.9
4.9

0.25

0.25

0.25

0.25

0.2s

0.25

0.49

0.49

0.49

0.49

0.25

0.49

0.49

0.49

0.49

0.49

0.25

0.25

‘2.5
25

us
u
ur
uJ
uJ
uUJ
uJ
uJ
uJ
w
uJ
uJ
uJ
uJ
uJ
ul
ul
)
uJ
uJ
uJ
uJ
us
uy
ur
w
uJ
uJ

N

0185106
ug/Kg

0.26
5.1
10
5.1
5.1
5.1
5.1
25
0.26
0.26
0.26
0.26
0.26
0.26
0.51
0.51
0.51
0.51
0.26
0.51
0.51
0.51
0.51
0.51
0.26
0.26
2.6
26

W
uJ
uJs
u
uJ
uJ
ui

UJ
us
uJ
uJ
uw
uJ
uJ
uJ
uJ
ul
uJ
uJ
uJ
uJ
u
w
uJ
ur
ul
ul

0185108
ug/Kg

0.25
4.8
9.7
4.3
4.8
4.8
4.8
4.8

0.25

0.25

0.25

0.25

0.25

0.25

0.48

0.48

0.48

0.48

0.25

0.48

0.48

0.48

0.48

0.48

0.25

0.25
2.5

25

uJ
UJ
w
u
uJ
uJ
uJ
uJ
uJ
uJ
ul
u
uJ
w
ul
Ul
uj
U’
uJ
us
u
uJ
uJ
ul
ul
uJ
uJ
uJ



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenot,2-

01 SS 101
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

cccCcacaQococoocaocoococaQaoaaac

g
s

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT

01 SS 102
vg/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

400
1600
1600
1600
1600
1600
1600
1600
1600

SITE 1 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

cdccaocoaocogoc-agocagacgQaaoacacaca

0188103
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

360
1600
1600
1600
1600
1600
1600

Qualifiers:
J - estimated value
NA - not analyzed

R - result is rejected and unusable

U - not detected

cdcococaoo-cdcaoocaocaogcaoaoacacacga

01 SS 104
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

100
1500
1500
1500
1500
1500
1500

UJ - reported quantitation limit is estimated

cadcccdccwccacoccaocdaacacocacd

01 SS 105DUP
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

430
1500
1500
1500
1500
1500
1500
1500
1500

caocccccaacao-Ccaaaococcoccacaocac

01 88 106
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

440
1500
1500
1500
1500
1500
1500
1500
1500

ccocaoCcacaooe-Cccoacaoocacaacoaanc

0188107
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

500
1600
1600
1600
1600
1600
1600
1600
1600

cocccocccoaccow-gQooococcocaoccoccaca



SAMPLE ID
UNITS

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2
Dichlorobenzene,1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Dinitro-2-methylphenol,4,6-
Dinitropheno},2,4-
Dinitrotoluene,2,4~
Dinitrotoluene,2,6-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

0188 101
ug/Kg

1500

200
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

cadQoagQoaocacoccaagocococaacaea

N

1
R

WS‘:
s

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT
SITE 1 - NAVAL STATION ROOSEVELT ROADS

01 S§ 102
ug/Kg

1600

270
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

cacdaoccocaoococoQaococaogccaoca-a

PUERTO RICO
0188103 01 8S 104 01 S8 105DUP 01 88 106

ug/Kg ug/Kg ug/Kg ug/Kg
1600 U 1500 U 1500 U 1500
270 I 320 J 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500
1600 U 1500 U 1500 U 1500

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

cocdcocccaooCoccccaoooccaococcac

s

0188107
ug/Kg

1600

340
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

coocococcoccCcocCoccococaaacaaca=a



e’

SAMPLE ID
UNITS

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-pitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

0188 101
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

cdogcccdagcacaocoddaaaQdadaaaaacaccacda

)

e

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT

01 88 102
ug/Kg

1660
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

SITE 1 - NAVAL STATION ROOSEVELT ROADS

codgoacccoocaoaaooocaoaaoccocaaaa

PUERTO RICO

01 85 103
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

cccocggEocgocacQocaocggoaaoaaocacaac

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable
U - not detected

01 58S 104
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1560
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

UJ - reported quantitation limit is estimated

cdcdccCcdoccoaococaQoaacaocaocacaoaa

01 SS 105DUP
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

ccdcdcccocacaoccaQacoacaccagaaaaoaagQaac

0188106
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

ccdoCcccoaoccocaQoocaccoQoaocaaoaagaaca

01 SS 107
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

cCccadgocccocococCocacocoaQQaoaaaeoacocacaac



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

3 “J S 3 "3
)
INORGANIC CHEMICALS DETECTED IN THE SOIL AND SEDIMENT
SITE 1 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
0188 101 01 S8 102 01 SS 103 01 SS 104 01 SS 105DUP
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
13300 11400 11800 7810 10000
R R R R

071 U 073 U 073 U 07 U 0.97
131 91.7 99.3 70.3 70.2
019 B 036 B 055 B 017 B 0.3
066 U 074 B 097 B 0.66 B 0.98
5630 5440 8700 5720 7070
2.1 62.1 45.7 25.2 37
139 18.4 19.3 14.6 13.1
245 ) 444 J 398 J 26 J 36.4
13200 19100 : 24100 15000 21200
042 UJ 044 UJ 8.2 . 71 336
7140 9920 7050 6320 6130
509 690 1040 622 608
0.09 U ' 012 U 01 U 0.1 U 0.1
35.5 40.1 26.3 17.1 20.6
302 181 619 934 1110
0.57 UJ 0.58 UJ 0.59 UJ 0.56 UJ 0.92
1.7 J 1.5 UJ 1.5 UJ 177 1.7
562 B 508 B 691 B 376 B 532
035 UJ 036 UJ 037 UJ 035 UJ 0.36
344 J 637 ¥ 91.4 J 548 1 709
2373 353 ) 56.6 J 508 J 582
012 U 012 U 012 U 012 U 0.12

Qualifiers:

B - value is greater than the Instrument Detection Limit but less than

. the Contract Required Detection Limit
J - estimated value
NA - not analyzed
R - result is rejected and unusable
U - not detected
UJ - reported quantitation limit is estimated

C"‘"‘SW""‘"

0185106
mg/Kg

12600

0.74
101
0.71
1.5
5720
53.5
24.1
584
27200
8.7
6700
769
0.12
286
562
0.59
23
870
0.37
118
62.8
0.12

uJ

01SS 107
mg/Kg

13400

074 U
107
074 B
1.6
5770
5Ll
23.7
49 J
27400
3.1
6570
914
012 U
27.8
624
059 UJ
1.6 J
843 B
0.37 UJ
120 J
137 J
012 U



e

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT
SITE | - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID 0188108 0188109 01SED 111

UNITS ug/Kg ug/Kg ug/Kg

Acetone 10U 72 54

Benzene 6 U 6 U 6 U
Bromodichloromethane 6 U 6 U 6 U
Bromoform 6 U 6 U 6 U
Bromomethane 12 U 11 U 11U
Butanone,2- 12 U 11 U 11 U
Carbon disulfide 2] 29 5 U
Carbon tetrachloride 6 U 6 U 6 U
Chlorobenzene 6 U 6 UJ 6 U
Chloroethane 12 U 1t u 1Hu
Chioroform 6 U 6 U 6 U
Chloromethane 12 U 11 U 11 U
Dibromochloromethane 6 U 6 U 6 U
Dichloroethane, 1,1- 6 U 6 U 6 U
Dichloroethane,1,2- 60U 6 U 6 U
Dichloroethene, 1,1- 6 U 6 U 6 U
Dichloroethene, 1,2-(cis) 6 U 6 U 6 U
Dichloroethene, 1,2-(trans) 6 U 6 U 6 U
Dichloropropane, 1,2- 6 U 6 U 6 U
Dichloropropene,cis, 1,3- 6 U 6 U 6 U
Dichloropropene,trans-1,3- 6 U 6 U 6 U
Ethylbenzene 6 U 6 UJ 6 U
Hexanone,2- 12 U 11 UJ 11 U
Methyl-2-pentanone,4-' 12 U 11 u 11 U
Methylene chloride 24 U 45 U 14 U
Styrene 6 U 6 UJ 6 U
Tetrachloroethane, 1,1,2,2- 6 U 6 UJ 6 U
Tetrachloroethene 6 U 6 UJ 6 U
Toluene 10 U L3277 6 U
Trichloroethane,1,1,1- 6 U 6 U 6 U
Trichloroethane,1,1,2- 6 U 6 U 6 U
Trichloroethene 6 U 6 U 6 U
Vinyl acetate 12U 11vu 11 U
Vinyl chloride 12U nvu 1nvu
Xylene, o- 6 U 6 UJ 6 U
Kylenes, m-, p- 6 U § U § U

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-
DDE,4,4-
DDT4,4-
Dieldrin
Endosulfan I
Endosulfan IT
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

0155109
ug/Kg

0.2
3.9
8
3.9
3.9
3.9
39
3.9
0.2
0.2
0.2
0.2
0.2
0.2
0.39
0.39
0.69
0.39
0.2
0.39
0.39
0.39
0.39
0.39
0.2
0.2
10
20

w
uJ
uJ
uJ
U
us
ur
uJ
uj

ur

w
ur
uJ
uJ
uJy
ur
uJ
u
ur
ur
w
w
uJ
uy
04
w
us
uJy

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT

0158110C
ug/Kg

0.22
4.2
8.6
42
4.2
4.2
42
4.2

0.22

0.22

0.22

0.22

0.22

0.22

0.42

0.42

0.42

0.42

0.22

0.42

0.42

0.42

0.42

0.42

0.22

0.22
22

.22

SITE 1 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

Ul
uJ
uJ
uJ
uJ
w
uJ
uJ
uJ
w
w
ul
uJ
uJ
u
us
uJ
w
uJy
w
ul
w
uJ
us
ur
u
u
w

01SS110D
ug/Kg

0.2
3.9
7.9
3.9
3.9
39
3.9
39
0.2
0.2
0.2
0.2
0.2
0.2
0.39
0.3%
0.39
0.39
0.2
0.39
0.39
0.39
0.39
0.39
0.2
0.2

20
Qualifiers;

J - estimated value
NA - not analyzed

R - result is rejected and unusable

U - not detected

uJ
u
uJ
us
uJ
w
ur
uJ
ul
uJ
uJ
jo))
w
uJ
u
w
uJ
uJ
us
u
us

ur .

uJ
uJ
uJ
w
uJ
u

01SS110E
ug/Kg

0.26

W A W W

0.26
0.26
0.26
0.26
0.43
0.26
17
1.7

0.5
0.26
0.5
0.5
0.5
0.5
0.5
0.26
0.26
2.6
26

UJ - reported quantitation limit is estimated

ul
uJ
us
ul
uJ
ul
w
uJ
uJ
|04
ul
w

us

uJ
uJ
ur
uJ
w
ul
w
w
w
Uy
uJ
w

01SED111
ug/Kg

0.23
4.5

4.5
4.5
4.5
4.5
4.5
0.23
0.23
0.23
0.23
0.23
0.23
0.45
0.45
0.57
0.45
0.23
0.45
0.45
0.45
0.45
0.45
0.23
0.23
23
23

uJ
uJ
UJ
uJ
uJ
ul
uJ
uJ
uJ
uJ
uJ
ur
w
uJ
uJ
uJy
w
uJ
uJ
ury
uJ
uJ
uJ
ul
uJ
ul
us
ur

Nagid



SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT
SITE 1 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID 01 8S 108 01 88109 01 SED 111

UNITS ~ ugKg ug/Kg ug/Kg

Acenaphthene 1500 U 1400 U 1400 U
Acenaphthylene 1500 U 1400 U 1400 U
Anthracene 1500 U 1400 U 1400 U
Benzo(a)anthracene 1500 U 1400 U 1400 U
Benzo(a)pyrene 1500 U 1400 U 1400 U
Benzo(b)fluoranthene 1500 U 1400 U 1400 U
Benzo(g,h,i)perylene 1500 U 1400 U 1400 U
Benzo{k)fluoranthene 1500 U 1400 U 1400 U
Bis(2-chloroethoxy)methane 1500 U 1400 U 1400 U
Bis(2-chloroethyl)ether 1500 U 1400 U 1400 U
Bis(2-chloroisopropyl)ether 1500 U 1400 U 1400 U
Bis(2-ethylhexyl)phthalate 430 J 490 J 800 J
Bromophenyl-phenylether,4- 1500 U 1400 U 1400 U
Butylbenzylphthaalte 1500 U 1400 U 100 J
Carbazole 1500 U 1400 U 1400 U
Chloro-3-methylphenol,4- 1500 U 1400 U 1400 U
Chloroaniline,4- 1500 U 1400 U 1400 U
Chloronaphthalene,2- 1500 U 1400 U 1400 U
Chloropehnyl-phenylether,4- 1500 U 14060 U 1460 U
Chlorophenol,2- 1500 U U 1400 U

1400

Qualifiers:
J - estimated value
NA - not analyzed
R - result is rejected and unusable
U - not detected
; UJ - reported quantitation limit is estimated



)

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT
SITE 1 - NAVAL STATION ROOSEVELT ROADS

R

PUERTO RICO

SAMPLEID 01 SS 108 01 SS 109 01 SED 111

UNITS ug/Kg ug/Kg ug/Kg

Chrysene 1500 U 1400 U 1400 U
Di-n-butylphthalate 260 J 290 J 280 J
Di-n-octylphthalate 1500 U 1400 U 1400 U
Dibenzo(a,h)anthracene ’ 1500 U 1400 U 1400 U
Dibenzofuran 1500 U 1400 U 1400 U
Dichlorobenzene,1,2- 1500 U 1400 U 1400 U
Dichlorobenzene,1,3- 1500 U 1400 U 1400 U
Dichlorobenzene, 1,4- 1500 U 1400 U 1400 U
Dichlorobenzidine,3,3- 1500 U 1400 U 1400 U
Dichlorophenol,2,4- 1500 U 1400 U 1400 U
Diethylphthalate 1500 U 1400 U 1400 U
Dimethylphenol,2,4- 1500 U 1400 U 1400 U
Dimethylphthalate 1500 U 1400 U 1400 U
Dinitro-2-methylphenol,4,6- 1500 U 1400 U 1400 U
Dinitrophenol,2,4- 1500 U 1400 U 1400 U
Dinitrotoluene,2,4- 1500 U 1400 U 1400 U
Dinitrotoluene,2,6- 1500 U 1400 U 1400 U
Fluoranthene 1500 U 1400 U 1400 U
Fluorene 1500 U 1400 U 1400 U
Hexachlorobenzene 1500 U 1400 U 1400 U
Hexachlorobutadiene 1500 U 1400 U 1400 U

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

01 8S 108
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1300
1500
1500
1500
1500
1500

cdcocgaocagacgooaoacoocaogoccaoaaa

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL AND SEDIMENT
SITE 1 - NAVAL STATION ROOSEVELT ROADS

01 SS 109
ug/Kg

1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400,

gooccooccaaQocaaaoCcocogaaaccaa

N

PUERTO RICO

01 SED 111
ug/Kg

1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400
1400

cdadoaQaaaoagaoaacaocacocogggaacacacaa

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

S



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

01 8S 108
mg/Kg

11400
29.7 J
0.69 UJ
49.5
04 B
1.1 B
3940
434
15
304 J

24800
2.1
6670
658
011 U
16.1
778
0.56 UJ
1.9
639
0.35
833
729
0.12

J

T 7

)

INORGANIC CHEMICALS DETECTED IN THE SOIL AND SEDIMENT

SITE 1 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

0188109
mg/Kg

17200

0.67 U
66.8
049 B
1.6
6420
589
20.6
493 J
50800
1.5
8860
554
01 U
24.7
686
053 W
2317
1110
033 W
138 J
416 J
011 U

018S110C
mg/Kg

19500

064 U
139
0.79 B
1.7
7190
6.1
17.5
751 1
47100
0.55 J
12200
839
01 U
111
1990
0.51 UJ
1.3 U
1180
032 W
131 J
777
011 U

Qualifiers:

018S110D
mg/Kg

16400

064 U
45.4
021 B
079 B
6130
63.4
19.3
114 J
20400
038 U
15200
298
008 U
62.4
692
0.51 UJ
271
631 B
032 UJ
384 )
202 J
011 U

01SS110E

mg/Kg

18200

078 U
89.9
08 B

6500
20.8
15.7
66.6 J
47700
047 U
10500
675
012 U
11.1
382
0.63 UJ
1.6 UJ
1120 B
039 UJ
146 J
559 J
013 U

B - value is greater than the Instrument Detection Limit but less than
the Contract Required Detection Limit

J - estimated value
NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

01-SED-111

mg/Kg

6390

0.67
48.7
0.31
0.66
2310
24.9
17.1
25.4
19900
2.4
5570
795
0.1
12.3
799
0.54
1.4
395
0.33
63.5
29.2
0.11



3 ) ) -3 ) -y )

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

PUERTOQ RICO
SAMPLE ID 0288112 0288113 0288114 02S8S 115 028S 116 0288117
UNITS ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Acetone 110 U 280 U 220 U 160 U 39U 47
Benzene 6 U 70 6 U 70 7U0 7
Bromodichloromethane 6 U 70 6 U 70 70 7
Bromoform 6 U 70U 6 U 70 70 7
Bromomethane 13 U 14 U 13 U 15 U 13 U 14
Butanone,2- 13 U 14 U 13 U 15 U 13 U 14
Carbon disulfide 6 U 70 6 U 617 70 7
Carbon tetrachloride 6 U 7 U0 6 U 70U 7 U 7
Chlorobenzene 6 U 70 6 U 7U 7 U 7
Chloroethane 130 14 U 13 U 15 U 13U 14
Chloroform 6 U 70U 6 U 70 70U 7
Chloromethane 130 14 U 13 U 15 U 13 U 14
Dibromochloromethane 6 U 7U 6 U 70 7U0 7
Dichloroethane, 1,1- 6 U 7U 6 U 7U0 70U 7
Dichlorocethane, 1,2- 6 U 7U 6 U 70 7 U 7
Dichloroethene,1,1. 6 U 7U 6 U 70 70 7
Dichloroethene,1,2-cis 6 U 7U 6 U 70U 70 7
Dichloroethene,1,2-trans 6 U 70U 6 U 70U 70 7
Dichloropropane,1,2- 6 U 70 6 U 77U 7 U 7
Dichloropropene,cis,1,3- 6 U 70U 6 U 7U 7U 7
Dichloropropene,trans-1,3- 6 U 70 6 U 70 70 7
Ethylbenzene 6 U 70 6 U 70U 70U 7
Hexanone,2- 13 U 14 U 13U 15 U 13U 14
Methyl-2-pentanone,4- 13U 14 U 13U 15U 13U 14
Methylene chioride 8 U 21 U 27 U 18 U 36 U 43
Styrene 6 U 70U 6 U 7U 7U 7
Tetrachloroethane, 1,1,2,2- 6 U 70 6 U 70 7 U 7
Tetrachloroethene 6 U 70 6 U 70 70 7
Toluene 6 U 70 6 U 70 70 7
Trichloroethane,1,1,1- 6 U 70 6 U 70 70 7
Trichloroethane,1,1,2- 6 U 70 6 U 7U 70 7
Trichloroethene 6 U 7U 6 U 70 7 U 7
Vinyl acetate 13 U 14 U 13 U 15U i3 U 14
Vinyl chloride 130 14 U 13 0 15U 130 14
Xylenes, m-, p- 6 U 70 6 U 70 70U 7
Xylenes, o- 6 U 7U 6 U 70 70 7

D - parameter identified in an analysis at a secondary dilution factor

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

U - not detected

UJ - reported quantitation limit is estimated

o

cdagoQaoaaocaggadadoaococococooaoooacoaoaoaocoaaagaoaaoaacac



VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

s

PUERTO RICO
SAMPLE ID 0288112 0288113 0288114 0288115 0288116 0288117
UNITS ug/Kg - ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Acetone 110 U 280 U 220 U 160 U 39 U 47
Benzene 6 U 7U0 6 U 7U 7U0 7
Bromodichloromethane 6 U 7U 6 U 7U0 70 7
Bromoform 6 U 7U 6 U 70U 70 7
Bromomethane 13 U 14 U 13 U 15 U 13 U 14
Butanone,2+ 13 U 14 U 13 U 15 U 13 U 14
Carbon disulfide 6 U 70 6 U 67 7U 7
Carbon tetrachloride 6 U 7U0 6 U 70 70 7
Chlorobenzene 6 U 70 6 U 70U 7U0 7
Chloroethane 13 U 14 U 13 U 15 U 13 U 14
Chloroform 6 U 70 6 U 70 70U 7
Chloromethane 13U 14 U 13 U 15 U 13U 14
Dibromochloromethane 6 U 70U 6 U 70 7U0 7
Dichloroethane,],1- 6 U 70 6 U 70 70 7
Dichloroethane,1,2- 6 U 70 6 U 70 70 7
Dichloroethene,1,1- 6 U 70 6 U 70 70 7
Dichloroethene, 1,2-cis 6 U 70 6 U 70 70 7
Dichloroethene, 1,2-trans 6 U 70U 6 U 7U 70 7
Dichloropropane,1,2- 6 U 70 6 U 70U 70 7
Dichloropropene,cis, 1,3- 6 U 70U 6 U 7U 7U0 7
Dichloropropene trans-1,3- 6 U 7U 6 U 70 70 7
Ethylbenzene 6 U 70U 6 U 70U 7U0 7
Hexanone,2- 13U 14 U 13U 15 U 13 U 14
Methyl-2-pentanone,4- 13 U 14 U 13U 15 U 13U 14
Methylene chloride 8 U 21U 27 U 18 U 36 U 43
Styrene 6 U 7U 6 U 7U 7U 7
Tetrachloroethane,1,1,2,2- 6 U 70U 6 U 7U0 7U 7
Tetrachloroethene 6 U 7U 6 U 70 70U 7
Toluene 6 U 70 6 U 7 U0 7U0 7
Trichloroethane,1,1,1- 6 U 70U 6 U 7U0 70 7
Trichloroethane,1,1,2- 6 U 77U 6 U 7U 70 7
Trichloroethene 6 U 7U 6 U 70 70U 7
Vinyl acetate 13 U 14 U 13 U 15 U 13U 14
Vinyl chloride 13 U 14 U 13U 15 U 13 U 14
Xylenes, m-, p- 6 U 77U 6 U 70U 7U0 7
Xylenes, o- 6 U 7U 6 U 7U 70U 7

D - parameter identified in an analysis at a secondary dilution factor

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value
U - not detected

UJ - reported quantitation fimit is estimated

=

cddccQocoacdococcoaoacocacococoacococooaaccoaocaaocQoggcoccacacaca

—
—

s



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo{a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

Chrysene

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

0288 112 02 8§ 113 0285 114 028S 115 0288116
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
R 1900 U 1700 U 1900 U 1700

R 1900 U 1700 U 1900 U 1700

1600 U 230 J 310 J 260 J 220
R 1900 U 1700 U 1900 U 1700

1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
R 1900 U 1700 U 1900 U 1760

1600 U 1900 U 1700 U 1900 U 1700
1600 U 1900 U 1700 U 1900 U 1700
R 1900 U 1700 U 1900 U 1700

R 1900 U 1700 U 1900 U 1700

1600 U 1900 U 1700 U 1900 U 1700

QUALIFIERS:

J - estimated value

R -result is rejected and unusable
U -not detected

agodaoococaada-Tacgooccccccaac

0288117
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

380
1800
1800
1800
1800
1800
1800
1800
1800
1800

acococcaaa-Tcgacococaoccaad

Neg



SAMPLE ID
UNITS

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene,1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-

- Dimethylphthalate

Dinitro-2-methylphenol,4,6-

Dinitrophenol,2,4-
Dinitrototuene,2,4~
Dinitrotoluene,2 4-
Fluoranthene
Fluorene
Hexachlorobenzene

A

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

028S 112
ug/Kg

1600
1600
1600
1600
1600
16060
1600
1600

1600

1600

1600
1600
1600
1600
1600

cccocaoamwmCOoRCORCccQQcoacCccoccca

0258113
ug/Kg

1900
1900
1900
1900
19500
1960
1900
1900
-+ 1900
1900
1900
1500
4800
4800
1900
1900
1900
1900
1900

g

PUERTO RICO

0288114
ug/Kg

1700
1700
1700
1700
1700
1700
1760
1700
1700
1700
1700
1700
4300
4300
1700
1700
1700
1700
1700

cooaccooudgooaocaacaocaacaca

QUALIFIERS:
J - estimated value

R -result is rejected and unusable

U «not detected

cdaoagccdcacdaoaaoagccaccococaaoaca

0285115
ug/Kg

1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
1900
4800
4800
1900
1900
1900
1900
1900

cdaoaccacagcdcccacacaodgagaacca

0288116
ug/Kg

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
4300
4300
1700
1700
1700
1700
1700

cococadocggccccaocccaoagaacococcaoca

0288 117
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
4500
4500
1800
1800
1800
1800
1800

cacoccoccgcCoccococoaococaocgogoaacocac

S



g

SAMPLE ID
UNITS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenot

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
0288112 028S 113 02SS 114 0288115
ug/Kg ug/Kg ug/Kg ug/Kg
1600 U 1900 U 1700 U 1900 U
1600 U 1900 U 1760 U 1900 U
1600 U 19500 U 1700 U 1900 U
1600 U 1900 U 1700 U 1900 U
1600 U 1900 U 1700 U 1900 U
1600 U 1900 U 1700 U 1900 U
R 1900 U 1760 U 1900 U
R 1900 U 1700 U 1900 U
R © 1900 U 1700 U 1900 U
R 1900 U 1700 U 1900 U
1600 U 1900 U 1700 U 1900 U
4000 U 4800 U 4300 U 4800 U
4000 U 4800 U 4300 U 4300 U
4000 U 4800 U 4300 U 4800 U
1600 U 1900 U 1700 U 1900 U
R 1900 U 1700 U 1900 U
R 4800 U 4300 U 4800 U
R 4800 U 4300 U 4800 U
1600 U 1900 U 1700 U 1900 U
R 1900 U 1700 U 1960 U
1600 U 1900 U 1700 U 1900 U
1600 U 1900 U 1700 U 1900 U
R 4800 U 4300 U 4800 U
R 1900 U 1760 U 1900 U

QUALIFIERS:

J - estimated value

R -result is rejected and unusable
U -not detected

ot

0258116
ug/Kg

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
4300
4300
4300
1700
1700
4300
4300
1700
1700
1700
1700
4300
1700

coccocQaQcQoacococoaocogocococccaoccacaa

02SS 117
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
4500
4500
4500
1800
1800
4500
4500
1800
1800
1800
1800
4500
1800

cacdaococadcdodococaococccocaQocaocaQaQocacac



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallivm
Vanadium
Zinc

INORGANIC CHEMICALS DETECTED IN THE SOIL, SEDIMENT AND TAR

0258112
mg/Kg

1490

0.75
8.8
0.15
0.7
168000
4.4

24

3.9
0.13
2830

48 -

3110
83.2
0.11

4.7
652
0.6
1.6

6140

0.38
8.9
10.9

s

)

7

SITE 2 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
0288113 0255114
mg/Kg mg/Kg
941 1380
R R R
u 1.7 B 27
U 102 U 39 U
U 017 U 015 U
U 081 U 071 U
204000 115000
42 5.2
U 28 U 24 U
J 1.5 7 6.8 1
9] 015 U 013 U
3060 6080
052 U 9.8
3160 2440
49.4 121
u 014 U 013 U
U 54 U 47 U
533 731
us 0.7 UJ 0.61 UJ
U 1.8 UJ 1.6 UJ
8980 9460
us 0.44 UJ 038 UJ
J 9.9 J 103 J
J 39 7 182 J
QUALIFIERS:

0288 115
mg/Kg

929

1.5
10.3
0.18
0.82

142000
4

2.8

1.5
0.15

2960
0.53
2030
69.6
0.13

5.5
749

0.7

1.8

10600
0.44
12.5

3.5

ccacex

aga

uy

ur
u

us

w

0288116

mg/Kg
2800

1.1}
14.1
0.16 U
0.74 U
103000
9.9
25 U
6.5
013 U
5550
177
3350
277
013 U
78 B
426
0.63 UJ
1.7 U
2560
039 UJ
147
137 1

—

0285117
mg/Kg

4040
13.1
1.3
14.4
0.24
LS
96500
19.4
33
4.7
0.14
5890
24
3900
218
0.12
73
822
0.67
1.8
3330
0.42
2LS
15.4

B - valueis greater than the Instrument Detection Limit but less than the Contract Required Detection Limit

J - estimated value
R - result is rejected and unusable
U -not detected

UJ - reported quantitation limit is estimated

a oo

g-caw
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SAMPLEID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone, 2-

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane,1,1-
Dichloroethane,1,2-
Dichloroethene,1,1-
Dichloroethene, 1,2-cis
Dichloroethene, 1,2-trans
Dichloropropane,1,2-
Dichloropropene,cis,1,3-
Dichloropropene trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane,1,1,1-
Trichloroethane,1,1,2-
Trichloroethene

Vinyl acetate

Vinyl chloride

Xylenes, m-, p-

Xylenes, o-

02 SS 118DUP
ug/Kg

58
7
7
7

14

14

3 ) ]

)

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

02 SED 122
ug/Kg

w 2000
13
13
13
25
25
70
13
13
25
13
25
13
13
13
13
13
13
13
13
13
13
28
25
1000
13
13
13
13
13
13
13
25
25
13
13

cacacac

cdooccdoccocococoagogococgaoeocacgoaccaQaaaQaoca=ga

PUERTO RICO
02 SED 123 02 SED 124 02 TAR 120

ug/Kg ug/Kg ug/Kg

J 510 J 820 E 390
U 6 U 8 U 13
U 6 U 3 U 13
U 6 U 8 U 13
U 13 U 15 U 26
4] 13 U 15U 26
6 U 8 U 20

u 6 U 8 U 13
us 6 Ul 8 U 13
U 13U 15 U 26
4] 6 U 8 U 13
U 13 U 15U 26
U 6 U 8 U 13
4] 6 U 8 U 13
v 6 U 8 U 13
U 6 U 3 U 13
u 6 U s U 13
U 6 U 38 U 13
4] 6 U 8 U 13
u 6 U g U 13
U 6 U 8 U 13
us 6 us 3 U 13
us 13w 15 U 26
us 13 W 15U 26
J 63 U 100 U 21000
ul 6 U 8 U 13
ul 6 UJ 8 U 13
us 6 uI 8 U 13
U 6 UJ 8 U 13
U 6 U 8 U 13
U 6 U 3 U 13
U 6 U 8 U 13
U 13 U 15 U 26
U 13 U 15U 26
ur 6 UI 8 U 13
us 6 UJ 3 U 13

D - parameter identified in an analysis at a secondary dilution factor
E - concentration exceeds calibration range of GC/MS instrument

J - estimated value

U -not detected

UJ - reported quantitation limit is estimated

02 TAR 121DUP
ug/Kg

1400
13
13
13
26

110
13
13
13
26
13
26
13
13
13
13
13
13
13
13
13
13
26
26

4800

=

o

cadcdaccaccaaauggacaoaacococaoodgoagoacaanT

(e}
e
(™)

N

coccocaggggUrgggeoecadcaaoacacacaccag

..
Z &

[¢
<
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SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma.
DDD4,4-
DDE,4,4-
DDT,4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldchyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

02 SS 118DUP
ug/Kg

0.28
5.5
11
5.5
5.5
5.5
5.5
5.5
0.28
0.28
0.28
0.28
0.28
0.28
0.55
0.55
0.55
0.55
0.28
0.55
0.55
0.55
0.55
0.55
0.28
0.28
2.8
28

w
us
urs
uJ
uJ
UJ
uJ
us
UJ
u
ul
uJ
ury
w
ur
us
uJ
ul
w
ur
uJ
uJ
uJ
uJ
ury
ur
uJ
u

H

)

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR

SITE 2 - NAVAL STATION ROOSEVELT ROADS

02 SED 122
ug/Kg

0.53
10
21
10
i0
10
10
10

0.53

0.53

0.53

0.53

0.53

0.53
12
22

0.53

[ e Y

48
0.53
53
53

uj
urs
w
u
uJ
ur
us
uJ
Ul
us
w
u
uJ
uJ

NJ
uJ
ul
w
w
uJ
uJ
uJ

uJ
uJ
U

PUERTO RICO
02 SED 123 02 SED 124
- ug/Kg ug/Kg
027 UJ 032
52U 6.3
10 Ul 13
52 UJ 6.3
52 Ul 6.3
52 Ul 63
52U 6.3
52 UJ 6.3
027 UJ 032
027 UJ 0,32
027 Ul 0.32
027 UJ 0.32
027 US 032
027 UJ 0.32
33 NJ 0.63
173 ] 1.5
34 NJ 0.63
0.52 UJ 0.63
027 UJ 0.32
0.52 UJ 0.63
0.52 UJ 0.63
052 UJ 0.63
0.52 UJ 7.7
0.52 UJ 0.63
027 UJ 0.32
027 UJ 0.32
2.7 Ul 3.2
27 UJ 32

QUALIFIERS:

J - estimated value

uJy
ur
w
uJ
uJ
uJ
uJ
w
uJ
uJ
uJ
us
uJ
uJ
us
NJ
us
uJy
uy
us
w
vy
J

ur
ur
uJy
uJ
w

02 TAR 120
ug/Kg

0.54
1t
21
11
11
11
i1
11

0.54

0.54

0.54

0.54

0.54

0.54

1.1
1.6
1.1
1.1
0.54
1.1
1.1
1.1
1.1
11
0.54
0.54
5.4
54

uJ
uJ
uJ
uJ
uJ
uJ
us
uJ
uJ
uJ
uJ
uJ
uJ
ur
oy

uJ
w
Ul
u
w
uJ
ur
ur
uJ
uJ
ur
uJ

02 TAR 121DUP
ug/Kg

0.54
10
21
10
10
10
10
10

0.54

0.54

0.54

0.54

0.54

0.99

5.8
11

0.54

b e bt et s

0.54
0.54
5.4
54

NJ - presumptive evidence for the presence of the parameter at an estimated value
R -result is rejected and unusable

UJ - reported quantitation limit is estimated

uJ
uJ
U
uJ
uJ
uJ
ur
u
uJ
ul
uJ
uj
ul
J

NJ
J

NJ
uJ
1)
uJ
uI
uJ
w
us
u
us
uJ
w

0288 119C
ug/Kg

027
5.3
11
53
53
53
5.3
3.3
0.27
0.27
0.27
0.27
0.27
0.27
0.53
0.53
0.53
0.53
0.27
0.53
0.53

0.53
0.53
0.27
0.27
2.7
27

uJ
uJ
u
uJ
|2}
uJ
uJ
ur
uJ
uJ
uJ
UJ
uJ
uUJ
ul
uJ
uJ
uJ
uJ
us
ul
R

ul
uJ
us
u
uJ
u



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chlorocthyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

Chrysene

02 SS 118DUP
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

460
1800
1800
1800
1800
1800
1800
1800
1800
1800

cacddcdgogaQodagYgaaaaoagaadocaoaca

b i

N

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR

SITE 2 - NAVAL STATION ROOSEVELT ROADS

02 SED 122
ug/Kg

3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400

cgccgcocgQoQaocoacaacaQaacaca

PUERTO RICO

02 SED 123 02 SED 124
ug/Kg ug/Kg
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1560 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900

QUALIFIERS:

J - estimated value
R -result is rejected and unusable

" U - not detected

cdoacccoooccocccdocoocaaoaceac

02 TAR 120
ug/Kg

3300
3300
3300

260
3300

460
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300

280

“goccoccocgcoccocccoodaaoo-wag-aqaca

02 TAR 121DUP
ug/Kg

3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200

cogccccccococcocaccocggeoccgoaaaccaac



SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

f PUERTO RICO

SAMPLE ID 02 SS 118DUP 02 SED 122 02 SED 123 02 SED 124 02 TAR 120

UNITS ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

| Di-n-butylphthalate 1800 U 3400 U 1500 U 1900 U 3300 U

\ Di-n-octylphthalate 1800 U 4200 1500 U 1900 U 3300 U
Dibenzo(a,h)anthracene 1800 U 3400 U 1500 U 1900 U 3300 U
Dibenzofuran 1800 U 3400 U 1500 U 1900 U 3300 U
Dichlorobenzene, 1,2 1800 U 3400 U 1500 U 1900 U 3300 U
Dichlorobenzene, 1,3 1800 U 3400 U 1500 U 1900 U 3300 U
Dichlorobenzene, 1,4- 1800 U 3400 U 1500 U 1900 U 3300 U
Dichlorobenzidine,3,3- 1800 U 3400 U 1500 U 1900 U 3300 U
Dichlorophenol,2,4- 1800 U 3400 U 1500 U 1900 U 3300 U
Diethylphthalate 1800 U 3400 U 1500 U 1900 U 3300 U
Dimethylphenol,2,4- 1800 U 3400 U 1500 U 1900 U 3300 U
Dimethylphthalate 1800 U 3400 U 1500 U 1900 U 3300 U
Dinitro-2-methylphenol,4,6- 4500 U 8500 U 3800 U 4800 U 8300 U
Dinitrophenol,2,4- 4500 U 8500 U 3800 U 4800 U 8300 U
Dinitrotoluene,2,4- 1800 U 3400 U 1500 U 1900 U 3300 U
Dinitrotoluene,2,4- 1800 U 3400 U 1500 U 1900 U 3300 U
Fluoranthene 1800 U 3400 U 1500 U 1900 U 420 J
Fluorene 1800 U 3400 U 1500 U 1900 U 3300 U
Hexachlorobenzene 1800 U 3400 U 1500 U 1900 U 3300 U

QUALIFIERS:

J - estimated value
R -result is rejected and unusable
U -not detected

02 TAR 121DUP
ug/Kg

3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
8000
8000
3200
3200
3200
3200
3200

(el N ool ol « N i ol o off ol « o « o o o N ol



R

e’

SAMPLE ID
UNITS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene, 1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

N

02 SS 118DUP
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
4500
4500
4500
1800
1800
4500
4500
1800
1800
1800
1800
4500
1800

daoaccacadgooacocaddococaaccacocacacacca

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL, SEDIMENT, AND TAR
’ SITE 2 - NAVAL STATION ROOSEVELT ROADS

02 SED 122
ug/Kg

3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
8500
8500
8500
3400
3400
8500
8500
3400
3400
3400
3400
8500
3400

coodccacdadgocoacaaooogQqadaoaoacaccaccaca

J - estimated value
R - result is rejected and unusable
U - not detected

PUERTO RICO
02 SED 123 02 SED 124
ug/Kg ug/Kg
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
3800 U 4800
3800 U 4800
3800 U 4300
1500 U 1900
1500 U 1900
3800 U 4800
3800 U 4800
1500 U 1900
1500 U 1900
1500 U 1900
1500 U 1900
3800 U 4800
1500 U 1900
. QUALIFIERS:

cgcdaQaaaaoacoaaocaococdaaoocaoaccacca

02 TAR 120
ug/Kg

3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
8300
8300
8300
3300
3300
8300
8300
3300
3300

340
3300
8300
3300

aggaogwacagQaaccoccgoagogoaaoaaaoacccacca

02 TAR 121DUP
ug/Kg

3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
3200
8000
8000
8000
3200
3200
8000
8000
3200
3200
3200
3200
8000
3200

N

cooccocQaooacocoaoaoogQaoagcacacca



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nicket
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

)

INORGANIC CHEMICALS DETECTED IN THE SOIL, SEDIMENT AND TAR

SITE 2 - NAVAL STATION ROOSEVELT ROADS

02 SS 118DUP 02 SED 122
mg/Kg mg/Kg
2510 6910

187 UJ 23.8 UJ
22 B 79 1
139 U 17.8 U
024 U 03 U
22 UJ 28 UJ
257000 43600
5 12.4
38 U 58 B
s U 237
02 U 025 U
3460 J 22500 J
1.6 J 50.1
4470 8510
86 339
019 U 022 U
74 U 94 U
1140 J 3500 J
19 UJ 1.2 W
25 U 32U
9500 J 19500 J
0.59 UJ 0.76 UJ
19.4 35.9
S4 B 108
QUALIFIERS:

PUERTO RICO
02 SED 123 02 SED 124
mg/Kg mg/Kg
5200 3340
122 UJ 146 W
22 B L1 J
9.1 U 109 U
0.16 U 019 U
1.4 U1 1.7 W
29500 1740
16.3 4.3
5.1 B 45 B
19 9.8
013 U 015 U
9710 J 5390 J
7 4.5
6530 3250
164 62.4
012 U 011 U
79 B 58 U
982 J 1750 J
062 W1 0.74 UJ
183 B 2B
6070 J 8250 J
17 046 UJ
20.1 20.6
110

30.5

02 TAR 120
mg/Kg

9760
24.1
25.4
217
0.31
153
50900
539
4.9
215
0.26
127000
825
13600
434
0.26
224
2840
1.2
5.2
23000
0.77
42.4

1930

us

ury

02 TAR 121DUP
mg/Kg

13500
244
12.8
28.8
0.31
15.7

37000
59.1
12.6

243
0.26
82100
649

13600
336
0.25
23.6

3490
1.2
335

25000
0.78
53.9

1860

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value

R -result is rejected and unusable
U -not detected
UJ - reported quantitation limit is estirated

u

c

a-wag-

0288119C
mg/Kg

1730
123 UJ
1.3 B
9.5 B
016 U
1.4 UJ
83200
3.4
2.5
33
0.13
4490
3.8
3270
140
011 U
49 U
837 1
1.2 U

~cac

5510 J
039 Uj
163

6.3



N

e " ) - }) 3 )
PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL, SEDIMENT AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID 02 S8 119D 02 SS 119E
UNITS ug/Kg ug/Kg
Aldrin 026 UJ 028 UJ
Aroclor-1016 s U 55 U
Aroclor-1221 10 UJ 11 uJ
Aroclor-1232 5 U 55 Ul
Aroclor-1242 5 Ul 55 Ur:
Aroclor-1248 5 U 55 W
Aroclor-1254 s W 55 U
Aroclor-1260 s uJ 5.5 Ul
BHC,alpha- 026 UJ 028 UJ
BHC,beta- 026 UJ 0.28 UJ
BHC, delta- 026 UJ 0.28 UJ
BHC,gamma- 0.26 UJ 028 UJ
Chlordane,alpha- 026 UJ 028 W
Chlordane,gamma- 0.26 UJ 0.28 UJ
DDD,4,4- 0.5 UJ 0.55 UJ
DDE,4,4- 0.5 UJ 055 UJ
DDT4,4- 05 uJ 055 UJ
Dieldrin 05 W 055 UJ
Endosulfan 1 0.26 UJ 028 UJ
Endosulfan II 0.5 Ul 055 UJ
Endosulfan sulfate 05 U 0.55 UJ
Endrin R R
Endrin aldehyde 05 UJ 0.55 UJ
Endrin ketone 0.5 uJ 0.55 UJ
Heptachlor 026 UJ 028 W
Heptachlor epoxide 026 UJ 028 UJ
Methoxychlor 26 UJ 28 UJ
Toxaphene 26 U 28 UJ

QUALIFIERS:

J - estimated value

NJ - presumptive evidence for the presence of the parameter at an estimated value
R -result is rejected and unusable

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcinm
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zine

g
b
3
[
.
s
e’

)

INORGANIC CHEMICALS DETECTED IN THE SOIL, SEDIMENT AND TAR
SITE 2 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
028S119D 02SS119E
mg/Kg mg/Kg
1610 1730
11.8 UI 129 UJ
2 B 13
88 U 9.6 U
015 U 0.16 U
1.4 W 1.5 UJ
111000 128000
57 4
24 U 26 U
32 U 35 U
012 U 014 U
2710 J 2430 J
0.45 ] 0.68 J
3830 4440
75.8 92.7
012 U 013 U
47 U 51 U .
774 J 991 J
0.6 UJ 13 U
L6 U 22 B
6820 J 8460 J
038 UJ 041 UJ
15.2 83 U
24 U 39 B
QUALIFIERS:

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value

R -result is rejected and unusable

U -not detected

UJ - reported quantitation limit is estimated



N

SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichlorethene,trans-1,2-
Dichloroethane,1,1-
Dichioroethane,1,2-
Dichloroethene,1,1-
Dichloroethene,1,2total)
Dichloroethene,cis-1,2-
Dichloropropane, 1,2«
Dichloropropene,cis, 1,3~

05 GW 101A

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

05 S5 126
ug/Kg

gcacaa-

ccaoacdacogaagaca

acaca

0588 127

PUERTO RICO
0558128
ug/Kg
J 170
U 6
U 6
U 6
u 12
U 12
10
U 6
9] 6
§) 12
U 6
w 12
U 6
U 6
U 3
U 6
U 6
U 6
U 6
U 6
QUALIFIERS:
J - estimated value
NA - not analyzed
U - not detected

cacaag

cacgcogcocccaocaaa

c c

05 SS 129
ug/Kg

12
6
6
6

12

12

10
6

ccccca

aacadoaocacdccaccac [=

cc

UJ - reported quantitation limit is estimated

0588130

- - NI -
cccacc

A

acoaccaca-

ccac

=

c cc

05 88 131
ug/Kg

12

- T~ S ~ SR« S

-
c

acccacc

ccoccgccoacaccacac =

a

o

05 8S 132
ug/Kg

48
6

an

accca-

cocccocccococQacac =

c cc



SAMPLE ID
UNITS

Dichloropropenetrans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane,,1,1-
Trichloroethane, 1,1,2-
Trichloroethene

Vinyl acetate

Vinyl chloride
Xylenes(total)
Xylenes,m-,p-

Kylenes,o-

05 GW 101A

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

0558 126
ug/Kg

cocddogoacacaocaocacaeccc

cc

05 SS 127
ug/Kg

PUERTO RICO
05 §S 128 05 8S 129
ug/Kg ug/Kg

U 6U 6 U
U 6 U 6 U
U 12 U 12 U
u 12U 12U
4] 35U 51 NA
4] 6 U 6 U
u 6 U 6 U
u 6 U 6U
U 6 U 6 U
U 6U 6 U
U 6U 6U
U 6U 6 U
U 12U 12U
U 12U 12U
9] 6 U 6 U
U 6 U 6 U
QUALIFIERS:

J - estimated value

NA - not analyzed

U - not detected

UJ - reported quantitation limit is estimated

0588130
ug/Kg

cocadcgaoaccccaocQgaQcacca

ca

05 8§ 131
ug/Kg

coccaoaoocococaoaaaoaccca

o o

05 SS 132
ug/Kg

ccoccaogoQcaoccCcocococacaacac

(=]



PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

ez
e
ps
s
'
-
e
oy’

PUERTO RICO

SAMPLE ID 05 GW 101A 0585126 0588 127 0585128 0588129 0588130 0588 131 0588132

UNITS ug/L ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Aldrin 0.05 U 2 U 19 U 2 U 21 U 21 U 20 U 2.1 UJ
Aroclor-1016 10U 38 U 37U 39U 41U 400 U 380 U 41 U
Aroclor-1221 2 U 7 U 75 U 80 U 2 U 310 U 780 U 82 UJ
Aroclor-1232 1 U 33U 37U 39U 41 U 400 U 380 U 41 W
Aroclor-1242 1U 38 U 37U 39 U 4 U 400 U 38 U 41 UJ
Aroclor-1248 1 U 38 U 37U 39 U 41 U 400 U 380 U 41 Ul
Aroclor-1254 1 U 38U 370U U 41 U 400 U 380 U 4 U
Aroclor-1260 1U 38 U 37U 39U 4 U 400 U 380 U 41 U
BHC,alpha- 005 U 2 U 19U 2 U 21 U 21U 20 U 21 W
BHC,beta- 005 U 2 U 19U 2 U 21 U 21 U 20 U 2.1 UJ
BHC delta- 005 U 0097 U 19 U 2 W\ 019 J 21 U 20 U 21 Ul
BHC,gamma- 005 U 2 U 19 U 2 U 21 U 21U 20 U 2.1 UJ
Chlordane,alpha- 0.05 U 2 U 9w 2w 21 W 21 WJ 20 UJ 21 UJ
Chlordane,gamma- 005 U 20U 1.9 U 2 U 2.1 UJ 21 U 20 U 21 U
DDD,4,4- 01 U 1.8 7 37U 026 J 41 U 180 NJ 44 NJ 41 W
DDE,4,4- 01 U 5.5 049 J 227 12 7 480 J 210 0.63 J
DDT,4,4- 01U 2117 031 NJ 297 26 7 3500 CD 1500 CD 049 J
Dieldrin 01 U3 38 Us 37U 39U 41 U 4 U 18U 41 U
Endosulfan I 0.05 U 2 U 19 U 2 U 21 U 2t U 20 U 21 UJ
Endosulfan I 01 U 38 U 37 U 39U 41 U 40 U 383U 41 UJ
Endosulfan sulfate 01 U 33 U 37U 39U 41 UJ 40 U 38 U 4.1 U3
Endrin 01U 0.12 NJ 370 39U 039 J 40 U R U 41 Us
Endrin aldehyde 01 U 38 U 37U 39 U 41 U 40 U 38 U 4.1 UJ
Endrin ketone 01 U 38 U 37U 39 U 41 U 40 U 38 U 41 UJ
Heptachlor 0.0032 J 2w 19 W 2w 21U 21 U 20U 21 NI
Heptachlor epoxide 005 U 2 U 19 U 2 U 21U 21 U 20U 21 W
Methoxychlor 05 UJ 0.44 NJ 19U 21 UJ 21U 210 U 200 U 21 Ul
Toxaphene 5U 200 U 190 U 200 U 210 U 2100 U 2000 U 210 UJ

QUALIFIERS:

C - results were confirmed by GC/MS
D - parameter identified in an analysis at a secondary dilution factor

J - estimated value

NJ - presumptive evidence for the presence of the parameter at an estimated value

U - not detected

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(gh,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2~chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

05 GW 101
uglL

21
21
21
21
21
21
21
21
21
21
21

3
21
21
21
21
21
21
21
21

coccadaccocaoc-qoaQoocacocgococacca

o

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

05 8S 126
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

coccdaoaggooccocaocgocoaocaaacagaoaccaca

05 88 127
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

PUERTO RICO

05 SS 128
ug/Kg

1560
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

doccocaoggaccococaocococaccaaoaaaqgq

QUALIFIERS:
J - estimated value
U -not detected

cadddddgacgcocagocoaoaaaaacacacd

05 S8 129
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

ddcdaoggagoacaococogaocoaccacaacaca

UJ - reported quantitation limit is estimated

05 SS 130
ug/Kg

1560
1560
1560
1560
1560
1560
1560
1560
1560
1560
1560

430
1560
1560
1560
1560
1560
1560
1560
1560

ccdccacca-acacggggacaccaca

05 SS 131
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1560
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

cdacacococccocaococcaoaaocaocaccocacao

0588132
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

cocococcccocoacacoccococaocaoocaocaoaaoanaQ



i/

SAMPLE ID
UNITS

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene,1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate

Dinitro-2-methylphenol, 4,6+

Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene
Fluorene
Hexachlorobenzene

05 GW 101
ug/l

21
21
21
21
21
21
21
21
21
21
21
21
21
52
52
21
21
21
21
2t

Qoo occocgogaoaagaoacaca

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROGSEVELT ROADS

0558 126
vg/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

coggggogoacccoccaoQcocococgCcaoaacacaccag

0588 127
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

PUERTORICO

05 88 128
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

cocgddacccaoccocacccoaoaocccacca

QUALIFIERS:
J - estimated value
U -not detected

cdaogdadaoacdacoccaodaocaocoocaoacccocaca

0588 129
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

dcaoocgdaoccoccaQaoaococococcacacc

UJ - reported quantitation limit is estimated

05 §S 130
ug/Kg

1560
1560
1560
1560
1560
1560
1560
1560
1600
1560
1560
1560
1560
3900
3900
1560
1560
1560
1560
1560

U
U

cocgcaocaoccccaocococaagaaacagg

0588 131
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

(ol ol o BN « BN o 3 o B o 3 « N « B o B « S o S o i =l = SN o B o 3 o o AN o

05 SS 132
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

cgcccaogocccococaococaocaoaQaacaca



SAMPLE ID
UNITS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methyiphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene, 1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

05 GW 101
uglL

21
21
21
21
21
21
21
21
21
21
21
52
52
52
21
21
52
52
21
21
21
21
52
21

ddcocgogoccococadoccaocccaocogocaaaococaaaqnaa

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

0585 126
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

- 1500
3800
3800
3800
1500
1560
3800
3800
1500
1500
1500
1500
3800
1500

dcoccogadoccaocgodaoccaococogQcaacacacancdc

05 8§ 127
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
3800
1500
1500
3800
3800
1500
1500
1500
1500
3800
1500

PUERTO RICO
0555 128 0558129 0585 130
ug/Kg ug/Kg ug/Kg
U 1500 U 1500 U 1560
u 1500 U 1500 U 1560
U 1500 U 1500 U 1560
3] 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 3800 U 3800 U 3900
u 3800 U 3800 U 3900
U 3800 U 3800 U 3900
U 1500 U 1500 U 1560
u 1500 U 1500 U 1560
14} 3800 U 3800 U 3900
U 3800 U 3800 U 3900
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 1500 U 1500 U 1560
U 3800 U 3800 U 3900
U 1500 U 1500 U 1560
QUALIFIERS:
J - estimated value
U -not detected

Ul - reported quantitation limit is estimated

U
U
U

ccogcaogaaocgaooococaoccocaoccaag

05 8S 131
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
3800
1500
1500
3800
3800
1500
1500
1500
1500
3800
1500

codccocCcocccocgQgaoaQoQocaQocoococCcacaocaaocgag

J

05 S8 132
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
3800
1500
1500
3800
3800
1500
1500
1500
1500
3800
1500

cococcoccccaoaoQoocQooacoocococccaaoacacca



SAMPLEID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Coppet
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zine

05 GW 101A
ug/L

598
47.2

3

164

0.6

2.8
158000
103
9.6

59

10

857

138
150000
162

0.2
18.7
1220
24

6.3
1040000
1.5
41.7
25.8

J

ccCcwcocca

a

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
05 GW 101B 0588 126 05 8S 127 05 SS 128 05 SS 129 05 8§ 130
ug/L mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
799 U 17100 6240 18200 40700 22600
472 U 11 v 106 U 115 U 1 u 12 U
3 U 071 U 0.67 UJ 073 U 0.7 W 071 U
155 B 180 144 143 166 174
06 U 073 B 02 B 1.2 0.86 B 12
28 U 13 063 U 14 1.7 1.7
145000 9110 5430 6030 12500 8360
103 UJ 139 J 28 ] 164 3 357 3 242 ]
9.6 U 16 18.8 24.8 23.8 24.1
68 B 131 3 533 ] 574 ] 106 J 68.5 J
NA 012 U 01t U 012 U 012 U 012 U
51.8 B 31700 8630 41500 48800 47900
18 U 39.6 * 59 * 9.1 * 46 * 181 *
143000 4550 5510 3710 5730 3550
97.7 381 J 620 J 1140 J 848 ] 994 J
02 UJ 0.1 UJ 011 UI 012 UJ 01 UJ 011 UJ
187 U 93 B 42 U 46 U 13.3 10
1180 U 315 U 245 U 299 U 371 U 430 U
48 U 0.56 UJ 0.54 UJ 0.59 UJ 0.56 UJ 0.57 UJ
63 U 1.7 B 17 B 15 U 1.5 U 15U
1030000 J 1220 7% B 1400 2810 1640
165 J 035 UJ 034 U 037 U 035 U 036 U
203 B 12 J 391 7 210 J 223 J 239 1
121 U 849 28.6 319 422 63.8
QUALIFIERS:

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value

NA - not analyzed

U - not detected

UJ - reported quantitation limit is estimated

* . duplicate analysis Is greater than control limit

0588 131
mg/Kg

6920
11.4
0.72

123
0.84
0.72

6320
14.9
22.5
258
0.12

19400
47
3360
876
0.12
4.9
316
0.58
1.6
730
0.36
131
20.2

c

ul

C w

- C ow



Y )
VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

SAMPLE ID 05SS 133 05 S8 134DUP 0588 135 0588 136 05 SS 137DUP 0588 138 0588139
UNITS ug/Kg ug/Kg ug’Kg ug/Kg ugKg ug/Kg ug/Kg
Acetone 260 J 120 J 13 U 541 47 J 83 J 12
Benzene 6 U 6 U 6 U 6 U 6 U 6 U 6
Bromodichloromethane 6 U 6U 6 U 6 U 6 U 6 U 6
Bromoform 6 U 6 U 6 U 6 U 6 U 6 U 6
Bromomethane 13U 13 U 13 U 12 U 12 U 11U 12
Butancne,2- 13 U 13 UJ 13 W 12 UJ 12 W1 11 uJ 12
Carbon disulfide 27 37 6 U 37 6 6 U 6
Carbon tetrachloride 6 U 6 U 6 U 6 U 6 U 6 U 6
Chlorobenzene 6 U u 6 U 6 U 6 U 6 U 6
Chloroethane 13U 13U 130U 12 U 12 U 11U 12
Chloroform 6 U 6 U 6 U 6 U 6 U 6 U 6
Chloromethane 13U 13U 13U 12 U 12 U 11 U 12
Dibromochloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6
Dichlorethene,trans-1,2- 6 U 6 U 6 U 6 U 6 U 6 U 6
Dichloroethane, 1,1- 6 U 6 U 6 U 6 U 6 U 6 U 6
Dichloroethane, 1,2- 6 U 6 U 6 U 6 U 6 U 6 U 6
Dichloroethene, 1,1- 6 U 6 U 6 U 6 U 6 U 6 U 6
Dichloroethene, 1,2-(total)
Dichloroethene,cis-1,2- 6 U 6 U 6 U 6 U 6 U 6 U 6
Dichloropropane, 1,2- 6 U 6 U U 6 U 6 U 6 U 6
Dichloropropene,cis,1,3- 6 U 6 U 6 U 6 U 6 U 6 U 6

QUALIJFIERS:

J - estimated value

NA - not analyzed

U - not detected

UJ - reported quantitation limit is estimated

ccca

acdcaacoccacacacccgcc

caca



VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

PUERTQ RICO

SAMPLE ID 05 §S 133 05 SS 134DUP 0588 135 0588 136 05 SS 137DUP 05 8S 138 05 SS 139
UNITS ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Dichloropropene,trans-1,3- 6 U 6 U 6 U 6 U 6 U 6 U 6
Ethylbenzene 6 U 6 U 6 U 6 U 6 U 6 U 6
Hexanone,2- 13 U 130 13U 12 U 12 U 11U 12
Methyl-2-pentanone,4- 13 U I3 U 13U 12U 12 U i1 U 12
Methylene chloride 27 U 31U 8 28 U 17 U 6 U 6
Styrene 6 U 6 U 6 U 6 U 6 U 6 U 6
Tetrachloroethane,1,1,2,2- 6 U 6 U 6 U 6 U 6 U 6 U 6
Tetrachloroethene 6 U 6 U 6 U 6 U 6 U 6 U 6
Toluene 6 U 6 U 6 U 6 U 6 U 6 U 6
Trichloroethane,1,1,1- 6 U 6 U 6 U 6 U 6 U 6 U 6
Trichloroethane, 1,1,2- 6 U 6 U 6 U 6 U 6 U 6 U 6
Trichloroethene 6 U 6U 6 U 6 U 6 U 6 U 6
Vinyl acetate 13 U 13 U 13 U 12 U 12 U i1 U 12
Vinyl chloride 13U 13U 13U 12 U 12 U 11U 12
Xylenes(total)

Xylenes,m-,p- 6 U 6 U 6 U 6 U 6 U 6 U 6
Xylenes,o- 6 U 6 U 6 U 6 U 6 U 6 U 3

QUALIFIERS:

J - estimated value

NA - not analyzed

U - not detected

UJ - reported quantitation limit is estimated

cocccoccccocQQcQcaaaoaacoc

c



\ o a

SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-
DDE,4,4-
DDT,4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychior
Toxaphene

0588 133
ug/Kg

2.1
42
85
42
42
42
42
42

2.1

2.1

21

2.1

21

2.1

0.23

1.2
1.2
4.2

2.1

4.2

4.2

4.2

4.2

4.2

2.1

2.1
22

210 U

coCcocQdog-w-wcoggaoocococccaocacaoaoac

gag

]
g

)

-

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

05 SS 134DUP
ug/Kg

2.1
42
85
42
42
42
42
42

2.1

2.1

21

2.1

2.1

0.086

5.8
5.4
4.2
2.1
4.2
4.2
4.2
42
4.2
2.1
2.1
22
210

05 SS 135
ug/Kg
U 2.1
U 40
U 81
u 40
U 40
U 40
U 40
U 40
u 2.1
U 2.1
U 2.1
9] 2.1
uJ 2.1
J 2.1
NJ 4
4
4
U 4
U 2.1
U 4
us 4
U 4
U 4
U . 4
us 0.12
U 21
us 21
U 210
QUALIFIERS:

coaoaecocogocccococodocgocgoococacaccaccacaaag

PUERTO RICO

05 SS 136
ug/Kg

38
7
38
38
38
38
38

N RN

- 38

W W w W
DN o 0 o o0
CSCCCCCCCCCCCQCGCCC}CCCCCC:Cl

N
=3
[

200 U

C - results were confirmed by GC/MS
D - parameter identified in an analysis at a secondary dilution factor

J - estimated value

05 SS 137DUP
ug/Kg

38
78
38
38
38
38
38

NPV NN
cdoggoccocoaoccocagaoaoaaocaacaococaaac

<

w
[ 2 5 - L]
gg e«

200
200 U

05 S5 138
ug/Kg

1.9
37
76
37
37
37
37
37
1.9
1.9
19 U
1.9 W
1.9 U
19 U
37 U
370
0.11 NJ
37U
19 W
37U
37U
37 U

U

U

ccaccdcocaocaaac

L=

3.7
3.7
1.9 UJ
19 U
19 UJ
190 U

NJ - presumptive evidence for the presence of the parameter at an estimated value

U - not detected

UJ - reported quantitation limit is estimated

) 3
05 SS 139 05 $S 142

ug/Kg ug/Kg
2 U 42 U
38 U 82 U
77 U 170 U
38 U 382 U
38 U 82 U
38 U 82 U
38 U 82 U
383 U 82 U
2 U 42 U
2 U 113
2 us 0.86 J
2 U 0.13 NJ
2 U 42 UJ
2 U 42 J
38 U 82 U
3.8 UJ g2 U
3.8 U 82 U
3.8 Ul 42 UJ
2 W 1.5 NJ
38 U 82 UJ
38U 382 Ul
38 U 82 UJ
38 U 82 U
38 U 82 U
2 U 0.42 J
2 U 42 UJ
20 W 157
200 U 420 U



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)luoranthene
Bis(2-chlorocthoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

05 SS 133
ug/Kg

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700

cdocgQaoodocococococcocgcgogaocgQgaoaca

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
05 §S 134DUP 058S 135 05 SS 136 05 88 137DUP 058S 138 05 SS 139
ug/Ke ug/Ke ug/Ke ug/Ke ug/Ke ug/Ke
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 W 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 W) 1500 U 1500
1900 1600 UJ 400 J 440 J 1500 U 420
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 I 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500 U 1500

QUALIFIERS:

J - estimated value

U - not detected

UJ - reported quantitation limit is estimated

us
us
uJ
uJ
uJ
uj
uJ
uJ
uJ
ul
uJ

w
uJ
ur
ur
ur
uJ
uJ
us



Nagr

SAMPLE ID
UNITS

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene, 1,3«
Dichlorobenzene, 1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylpheno},2,4-
Dimethylphthalate

Dinitro-2-methylphenol,4,6-

Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2 4-
Fluoranthene
Fluorene
Hexachlorobenzene

05 88133
ug/Kg

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
4300
4300
1700
1700
1700
1700
1700

ccdcoccocccacgdgaoccocacaogaoaacca

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

Nign

PUERTO RICO
05 SS 134DUP 05 SS 135 05 88 136 05 SS 137DUP 0588 138
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJF 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600. UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
4300 U 4000 UJ 4000 UJ 3900 UJ 3800
4300 U 4000 UJ 4000 UJ 3900 UJ 3800
1700 U 1600 UJ 1600 UJ 1500 Uy 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJY 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
QUALIFIERS:
J - estimated value
U - not detected

UJ - reported quantitation limit is estimated

ccaccccccccoccococogcaaocacaa

05 SS 139
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500

uJ
Ul
w
uJ
uJ
w
uJ
uJ
u)
uJ
uJ
uJ
uJ
uJ
uJ
uJ
uJ
u
w
uJ



SAMPLE ID
UNITS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3~cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4~
Trichloropheno,2,4,5-
Trichlorophenol,2,4,6-

05 SS 133
ug/Kg

1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
1700
4300
4300
4300
1700
1700
4300
4300
1700
1700
1700
1700
4300
1700

cdcccccoQocQooocgQgaaoeaoaaoaaoaccacaccaocca

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
05 SS 134DUP 05 88 135 05 S8 136 05 SS 137DUP 05 S8 138
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
1700 U 1600 UJS 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 U5 1500 UJ 1500
1760 U 1600 US 1600 UJS 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 U 1660 UJ 1500 UJ 1500
1700 U 1600 Uy 1600 UJ 1500 UJ 1500
1700 U 1600 U 1600 UJ 1500 UJ 1560
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 U 1600 UJ 1500 UJ 1500
1700 U 1606 UJ 1600 UJ 1500 UJ 1500
4300 U 4000 UJ 4000 UI 3900 UJ 3800
4300 U 4000 UJ 4000 UI 3900 UJ 3800
4300 U 4000 Us 4000 UJ 3900 UI 3800
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
4300 U 4000 UJ 4000 UJ 3900 UJ 3800
4300 U 4000 UJ 4000 UJ 3900 UJ 3800
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
4300 U . 4000 UJ 4000 UJ 3900 UJ 3800
1700 U 1600 UJ 1600 UJ 1500 UJ 1500
QUALIFIERS
J - estimated value
U -not detected

gocCcococQogocaoaoaodaoaaoaoQoaoaaoaaoaaoaoaaaaocana

05 SS 139
ug/Kg

1560
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
3800
1500
1500
3800
3800
1500
1500
1500

1500 -

3800
1500

us
uJ
uJ
uJ
uJ
uJ
uJ
uJ
uJ
w
uJ
uJ
u
uJ
Uy
uJ
uJ
uJ
uJ
w
uJ
u
u
uJ



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

QUALIFIERS:

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
0588 132 05SS133 05 SS 134DUP 05 S5 135 05SS136  05SS 137DUP
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
8220 12800 9430 38500 14000 32800
119 U 121U 121 U 59 7 33 32
0.76 U 077 U 077 U 075 U 071 U 0.71
143 114 195 131 385 366
0.69 B 096 B 072 B 13 09 B 1
071 U 09 B 072 U 4.6 2.4 42
10800 5660 11200 3420 2210 2750
205 1 333 J . 213 ] 19.5 9.6 153
346 35.5 33.8 24,5 16.5 17.5
916 I 141 J 93.6 J 353 316 454
0.13 U 013 U 013 U 012 U 012 U 0.12
13300 25900 17900 69900 38600 62200
2 31+ 254 * 21 ] 2] 1.9
5600 6910 5340 5250 5350 6310
776 J 971 J 1450 J 1170 508 407
012 UJ 0.12 UJ 012 UJ 011 U 01 U 0.11
18.8 20.8 17.5 47 U 45 U 44
462 U 606 U 569 U 742 B 580 B 633
061 US 0.62 UJ 0.62 UJ 06 U 057 U 0.56
23 B 16 U 16 U 11 UI 11 s 1.1
3700 3010 2230 2440 J 4370 J 4830
038 U 038 U 038 U 038 UJ 036 UJ 035
108 J 160 J 116 J 195 134 176
31.6 4.7 ’ 68.8 442 28.5 373

uJ
u

us

05 85 138
mg/Kg

9180
23
0.69
46.5
0.69
1.3
2920
13.5
16.6
19.9
0.11
19700
1.9
4720
735
0.11
43
320
0.55

4840
034
84.5
18.8

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit

J - estimated value

NA - not analyzed

U - not detected

UJ - reported quantitation limit is estimated

* - duplicate analysis is greater than control limit

uJ

us
w

ul

05 8S 139
mg/Kg

17700
23
0.69
132
0.63
1.3
6000
517
16
334
o1l
27200
1.6
10200
656
0.11
10.8
205
0.55

1
6520
0.34
80.7
49.4

a

ur .

uJ
ur

us



SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichlorethene,trans-1,2-
Dichloroethane,1,1-
Dichloroethane, 1,2-
Dichloroethene, 1,1~
Dichloroethene, 1,2-(total)
Dichloroethene,cis-1,2-
Dichloropropane, 1,2-
Dichloropropene,cis, 1,3-



SAMPLE ID
UNITS

Dichloropropene,trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chioride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane,1,1,1-
Trichloroethane,1,1,2-
Trichloroethene

Viny! acetate

Vinyl chloride
Xylenes(total)
Xylenes,m-,p-

Xylenes,o-

ez

Nais

AN L



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-

BHC beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-

DDE 4,4+
DDT,4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL

05 SS 143
ug/Kg

22
43
86
43
43
43
43
43

22

22

22

22

22

22

0.75
43
43

2

2.8

4.3

4.3

4.3
43

43

22

0.46

22
220

Z-wodzaddoodggQgaoaacagaaacacg

L]

coacaaca

3

)

SITE 5 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

05 SS 140C
ug/Kg

1.9
36
74
36
36
36
36
36
1.9
1.9
1.9
1.9
1.9
1.9
3.6
3.6
0.2
3.6
1.9
3.6
3.6
0.12
3.6
3.6
1.9
1.9
19
190

UALIFIERS:

cgaaocaccocaocaoaggaoacq

< g

uJy

U
U

05 88 140D

ug/Kg

1.8
35
72
35
35
35
35
35
1.8
1.8
1.8
1.8
1.8
1.8
35 U
s
0.16 J
35 U
1.8 UJ
35 W
35U
35U
014 J
35 U
1.8 U
18 U
1.9 U1
180 U

coccggocacoccaacdg

cag

C - results were confirmed by GC/MS
D - parameter identified in an analysis at a secondary dilution factor
J - estimated value

NJ - presumptive evidence for the presence of the parameter at an estimated value

U -not detected

UJ - reported quantitation limit is estimated

05 SS140E

ug/Kg

1.8
36
73
36
36
36
36
36
1.8
1.8
1.8
1.8
1.8
0.24
3.6
3.6
36
3.6
1.8
3.6
36
36
3.6
3.6
1.8
1.8
0.23
180

cccocaccocaacccacacacc

cgococaoca=ag

czcgaecagg

e



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethythexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroanitine,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-



SAMPLE ID
UNITS

Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2-
Dichlorobenzene,1,3-
Dichlorobenzene, 1,4~
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Dinitro-2-methylphenol,4,6-
Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene

Fluorene
Hexachlorobenzene

7



~—

SAMPLE ID
UNITS

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

e



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium

Zinc

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL
SITE 5 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
05 SS 140C 05 SS 140D 05 SS140E
mg/Kg mg/Kg mg/Kg
6880 8720 5770
106 U 106 U 106 U
0.67 U 067 U 067 U
92.5 141 101
039 B 046 B 042 B
063 U 063 U 063 U
4520 4730 3390
9] : g8 58 J
156 193 15.8
196 1 288 J 16.1 J
011 U 011 U 011 U
10300 12700 9250
41 * a7 * 3.1 ¢
2930 2860 2470
696 1 976 J 764 1
0.11 UJ 011 UJ 01w
42 U 42 U 52 B
1020 B 923 B 1310
0.54 UJ 06 J 0.54 UJ
19 B 14 U 2.4
500 U 575 U 507 U
034 U 034 U 034 UJ
347 494 J 444 ]
24.6 38.6 22.4
QUALIFIERS:

B -value is greater than the Instrument Detection Limit but fess than the Contract Required Detection Limit
J - estimated value

NA - not analyzed

U -not detected
UJ - reported quantitation limit is estimated
* . duplicate analysis is greater than control limit

i



SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane,1,1-
Dichloroethane,1,2-
Dichloroethene,1,1-
Dichloroethene, 1,2- (total)
Dichloroethene,cis-1,2-
Dichloroethene,trans-1,2-

06 GW 101
ug/L

10
5

Wt ta W e

NA
NA

cocQgadaoadacaocacaaadacaocacaoca

i’

)

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 SS 141 06 85 142
ug/Kg ug/Kg
16 UJ R
8 U 18U
8 U 18U
8 U 18 U
16 U 36 U
16 UJ 410 J
17U 1o U
8 U 18U
8 U 18 UI
16 U 36 U
8 U 18 U
16 U 36 U
38 U 18U
8 U 18U
8 U 18U
8 U 18U
NA NA
8 U 18 U
2 U 18 U
QUALIFIERS:

_E - concentration exceeds calibration range of GC/MS instrument

J - estimated value
NA - not analyzed

PUERTO RICO

06 SS 143
ug/Kg

186 J
10
10
10
19
19
10
10
10
19
10
19
10
10
i0
10
NA

cQoQocacoccocacaocgaocacca

10 U

R -result is rejected and unusable

U - not detected

UJ - reported quantitation {imit is estimated

06 SS 145

“
ccccdacccococagaocacaa-

06 SS 146
ug/Kg

39
7
7
7

15

15
7
7
7

15
7

15
7

coQacccccocaocgaocacca-

06 8S 147
ug/Kg

06 SS 148
ug/Kg

99
6
6
6

12

12
6

ccococa-

g

Y
cooogaaocacaacdc

g’



SAMPLE ID
UNITS

Dichloropropane, 1,2-
Dichloropropene,cis,1,3-
Dichloropropene,trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane,1,1,1-
Trichloroethane,1,1,2-
Trichloroethene

Vinyl acetate

Vinyl chloride

Xylene, o-

Xylenes(total)

Xylenes, m-, p-

06 GW 101
ug/L

7Y SV AV SV AV SR VAP
cQdcaoaooaooadadcaocccacacacdc

Z2.%Z55
[l

Wi’

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 SS 141
ug/Kg

cccacaccaca

ccoccocacaocaagagqac

o
c

06 SS 142
ug/Kg

18
18
18
18
36
36
590
18
18
31
14
18
18
18
36
36
18
NA
18

QUALIFIERS:

E - concentration exceeds calibration range of GC/MS instrument

U
u
U
uJ
Uy
ul

u

gocacaa-gg

u

J - estimated value
NA - not analyzed

PUERTO RICO

06 SS 143
ug/Kg

=3
docaoacacgaoacdaaoaac+-waocacacaacd

°
c

R -result is rejected and unusable
U -not detected

UJ - reported quantitation limit is estimated

06 SS 145
ug/Kg

cocaocaaoca

acca

ccacaccca

06 SS 146
ug/Kg

cccocaccaca

coccccccaccocaccaccac

X1
c

06 SS 147
ug/Kg

goecaogddaocddococaoacacoacoccacca

-
c

06 SS 148

ccoccacaca

accccocacaoccocacaa

-
c



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-
DDE,4,4-
DDT,4,4-
Dieldrin
Endosulfan I
Endosulfan I
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

06 GW 101
ug/L

0.05

[ I

cacocaocccocgaocaoaocgocacoga@aoaacaacaaga

0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.05
0.1
0.1
0.1
0.1
0.1
0.0017
0.05
0.05
5

NJ

ur
U

N
J

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 SS 141
ug/Kg

25
49
100
49
49
49
49
49
0.085
0.8
0.39
© 25
2.3
2.5
5.1
3

1
4.9
25
49
1
4.9
4.9
4.9
0.36
23
25
250

Zcoccacocaoaacac

zz

NJ

uJ
uJ

NJ
NJ

NJ
uJ

w

uJ
U
U

06 SS 142
ug/Kg

42
82
170
82
82
82
82
82
4.2
1.1
0.86
0.13 NJ
42 UJ
42 U
82 U
82 U
82 U
42 UJ
1.5 NJ
82 UJ
82 W
82 w
82 U
82 U
042 J
42 U
157
420 U

m=mgoccoccCcaoccocaoagca

QUALIFIERS:
J - estimated value

NJ - presumptive evidence for the presence of the parameter at an estimated value

U - not detected

UJ - reported quantitation fimit is estimated

PUERTO RICO

06 SS 143
ug/Kg

22
4
86
4
4
e
43
43
2.2
22
22
22
22
22
0.75
43
43
2
2.8
43
43
43
43
43
2.2
0.46
22
220 U

czcocadogaaogcoccaacacacagqg

Z - a

gzaoccococaaoa

o

06 8S 145
ug/Kg

23
45
92
45
45
45
45
45
23
23
23
12
23
23
4.5
53

caczZzccocgaoaacocaocaocaocaa

- &

1.1 ]

45
23
0.15
4.5
0.15
0.71
0.25
0.17
23
24
230

uJ
w
NJ

NJ

N

uJ

uJ
U

06 SS 146
ug/Kg

0.35
52
110
52
52
52
52
52
27
2.7
27
2.7
27
27
3.2
52
52
52
2.7
5.2
3.2
5.2
5.2
52
2.7
27
27
270

J

codcCcoococcdQocoacoccaoaocccaoadagQacaaoagaac

06 SS 147
ug/Kg

22
42
90
4
42
4
42
42
2.2
22
22
22
22
22
42
42
42
42
2.2
42
4.2
42
42
42
0.11
22
2
220

cocQoaaoaacccoccoccacaoc«da

goccag

cocaog-gocoococaocaacg

e

06 SS 148
ug/Kg

22
43
86
43
43
43
43
43

2.2

22

22

22

22

22

4.3

4.3

4.3

43

2.2

43

4.3

43

43

43

22

22 U
22 U

220 U

cogcccccaocaocaocccaoccccaocaccoocacacacaoaaaa

g



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenyiether,4-
Chloropheno},2-

Chrysene
Di-n-butylphthalate

06 GW 101
uglL

21
21
21
21
21
21
21
21
21
21
21

2
21
21
21
21
2t
21
21
21
21
21

cdgogcacocagoa-goagoaaoaoaaaocaocacac

b 3

)

-

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 SS 141
ug/Kg

2000
2000
2000
2000
2000
2000
2000
2000
2000

2000

2000
2000

2000

2000

2000
2000

cgogWmQgOQRaQOoRmQImcCcCocCQCcacaoQac

06 S§ 142
ug/Kg

4400
4400
4400
4400
4400
4400
4400
4400
4400
4400
4400

15000
4400
4400
4400

PUERTO RICO
06 SS 143 06 SS 145
ug/Kg ug/Kg
U 2500 U 1900
u 2500 U 1900
U 2500 U 1900
U 2500 U 1900
U 2500 U 180
U 2500 U 180
U 2500 U 1900
U 2500 U 260
U 2500 U 1900
U 2500 U
U 2500 U
2500 U 1900
U 2500 U
U 2500 U 1900
U 2500 U 1900
u 2500 U
U 2500 U 1900
U 2500 U 1900
U 2500 U
U 2500 U
U 2500 U 150
U 2500 U 1900
QUALIFIERS:

J - estimated value
R -result is rejected and unusable
U -not detected

ao-wmwcoRQaoarR QR " caaca

06 S8 146
ug/Kg

1700
1700
i10
1000
270
1300
350
2000
1760

1700

1700
92

1700

1700

1400
94

R OCQRER SO AQR G

06 SS 147
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

dcogaococdoccadaQaQcocQocaocaoaocaocaaoaca

06 SS 148
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

cocccacccocaococcocococcocCcacaocaocacaccag



SAMPLE ID
UNITS

Di-n-octylphthalate
Dibenzo{a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2-
Dichlorobenzene,1,3-
Dichlorobenzene,1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphencl,2,4-
Dimethylphthalate
Dinitro-2-methylphenol,4,6-
Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

06 GW 101
ug/L

21
21
21
21
21
21
21
21
21
2]
21
53
53
21
21
21
21
21
21
21
21

cdcggCocococgoccaoaQQaacaoQaocacaaoaaoaa

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
06 SS 141 06 SS 142 06 5§ 143 06 SS 145 06 SS 146 06 SS 147
ug/Kg ug/Kg ug/Kg ug/Kg ugKg ug/Kg
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 450 J 1560
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
R 4400 U 2500 U R R 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
R 4400 U 2500 U R R 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
R 11000 U 6300 U R R 3800
R 11000 U 6300 U R R 3800
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 3200 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500
2000 U 4400 U 2500 U 1960 U 1700 U 1500
2000 U 4400 U 2500 U 1900 U 1760 U 1500
2000 U 4400 U 2500 U 1900 U 1700 U 1500

QUALIFIERS: -
J - estimated value

R -result is rejected and unusable
U - not detected

cocgcocococcococococococagocaaaaaoaaanca

e

06 SS 148
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
4000
4000
1600
1600
1600
1600
1600
1600
1600
1600

ccccaccocococaococacocacaaoaaacacacacda



SAMPLE ID
UNITS

Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5+
Trichlorophenol,2,4,6-

06 GW 101
ug/L.

21
2t
21
21
21
21
21
21
53
53
33
21
21
53
53
21
21
21
21
53
21

cocccdggaoaccaoaocaoaogcgoaocacgacaccgc

3 )

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 SS 141
ug/Kg

2000
2000
2000

2000
5000
5000
5000
2000

2000

2000
2000

mRR oo AR RO QR PICCC

06 SS 142
ug/Kg

4400
4400
4400
4400
4400
4400
4400
4400
11000
11000
11000
4400
4400
11000
11000
4400
4400
4400
4400
11000
4400

6300

PUERTO RICO
06 SS 143 06 SS 145
ug/Kg ug/Kg
U 2500 U 1900
U 2500 U 1900
U 2500 U 1900
U 2500 U
u 2500 U
U 2500 U
U 2500 U
U 2500 U 1900
U 6300 U 4800
U 6300 U 4800
U 6300 U 4800
U 2500 U 1900
U 2500 U
u 6300 U
U 6300 U
U 2500 U 1900
U 2500 U
U 2500 U 1900
U 2500 U 1900
U U
U U

2500

QUALIFIERS:

J - estimated value

R -result is rejected and unusable
U - not detected

R oo OorR®ICCQQEQO™®™®EIITCCC

06 SS 146
ug/Kg

700
1700
1700

1700
4300
4300
4300
1760

1900

2100
1700

W CoccocQoccoc™mAIREICCYH

-]

06 S8 147
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
3800
1500
1500
3800
3800
1500
1500
1500
1500
3800
1500

cocaocdocccacocococaocQcaoccccaoaQocoac

06 SS 148
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
4000
4000
4000
1600
1600
4000
4000
1600
1600
1600
1600
4000
1600

cocccocdcdcaococcoccocaocdcocococaoaoaaoaoca

S



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

06 GW 101A
ug/L

1200
47.2

225
1.5
2.8

62500

104

15.5
3.1

10

1730

1.5
80700

0.2

7.8
2180
4.8

6.3
801000

30
20.2

— %

)

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL

3 )

06 GW 101B 06 SS 141
ug/L mg/Kg
489 J 21600
472 U 17.9

3 U 17.5
352 U 156
06 U 0.47
28 U 8.7

58700 51900
104 UJ 59.8
155 UJ 10.7
85 J 5850

NA 0.16
145 U3 168000
18 U 1210

77500 9980
R 972
02 UJ 0.15
7.8 UJ 499
2250 BU 1540
92 J 0.75
63 U 2.8
786000 J 13100
1.5 U 0.47
17.9 1 90.6
165 B 3350
QUALIFIERS:

B -value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit

J - estimated value
NA - not analyzed

R -result is rejected and unusable
U - not detected
UJ - reported quantitation limit is estimated

u

w

06 SS 142
mg/Kg

12400
214
214
25.1
0.82

93
15900
110
6.9
1450
0.36
238000
546
14600
766
03
108
3690
21
32
50100
1.1
145
592

[

w

uJy

SITE 6 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

06 SS 143
mg/Kg

20000
63 J
1.2 U
100
051 B
21 U
9920
19
23.7
227
019 U

43400
130 J

12200
808
015 U
102 B
2760
092 U
1.7 U

13100 J
0.58 UJ
118
200

06 SS 145
mg/Kg

15100
20.1
19.6
410
0.77
3.9
48200
40.6
16.8
739
0.14
38000
4760
10900
596
0.45
19.4
2350
0.7
13
4940
0.43
122
1440

194)

uJ

06 SS 146
mg/Kg

18600
19.8
18.7
509
0.57
5
61000
39.4
15.7
774
0.15
44900
5850
12700
601
0.68
17.4
2200
0.72
13
7540
0.44
116
2010

uJ

uJy

06 88 147
mg/Kg

1660
24
33

24

0.15

1.3
487000
6.1
23
43

0.12

4040
3.1

3290

75.5

0.12
4.6

347

0.59
1.1

2800

0.37
9.3
83

~“ cwc

us
BU
uJ
Ul

Ul



“ews”

) ) ) ) - ) )
VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLEID 06 SS 149DUP 06 SS 150 06 S8 151 06 SS 153 06 88 154

UNITS ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Acctone 62 1J 560 J 450 J 220 J 350 EJ
Benzene 6 U 10U 7U 70 113
Bromodichloromethane 6 U 10U 70U 70 R
Bromoform 6 U 10U [§] 70U R
Bromomethane 12 U 200 14 U 13 U R
Butanone,2- 12 W 20 UJ 14 U 13 Ul 137
Carbon disulfide 6 U 10U 70 70 R
Carbon tetrachloride U 10 U 70 7U R
Chlorobenzene 6 U 10 U 7U 70 R
Chloroethane 12U 20 U 14 U 130 R
Chloroform 6 U 10U 77U 70 R
Chloromethane 12U 20 U 14U 13U R
Dibromochloromethane 6 U 10 U 70 70 R
Dichloroethane, 1,1+ 6 U 10 U 70 7U0 R
Dichloroethane, 1,2+ 6 U 10 U 70 7U R
Dichloroethene, 1,1~ 6 U 10 U 70 70 R
Dichloroethene, 1,2- (total) NA NA NA NA NA

Dichloroethene,cis-1,2- 6 U 10 U 7U 70 R
Dichloroethene, trans-1,2- 6 U 10 U 70 70U R

QUALIFIERS:

_E - concentration exceeds calibration range of GC/MS instrument
J - estimated value
NA - not analyzed
R -result is rejected and unusable
U - not detected
U7 - reported quantitation limit is estimated



“uings

SAMPLE ID
UNITS

Dichloropropane,1,2-
Dichloropropene,cis, 1,3+
Dichloropropene,trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane,1,1,1-
Trichloroethane,1,1,2-
Trichloroethene

Vinyl acetate

Vinyl chloride

Xylene, o-

Xylenes(total)

Xylenes, m-, p-

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
06 SS 1495DUP 06 88 150 06 SS 151 06 88 153 06 SS 154
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
6 U 10 U 70 70 R
6 U 10U 70 7U0 R
6 U 10 U 7U 70 R
60U 10 U 17U 70U 27
12 U 20 U 14 U 13U R
12 U 200 14 U 13U 11 7
15 40 27 32 300 EJ
6 U 10U 7U 70 R
6 U 10U 7U 70 R
6 U 10U 7U 7U R
6 U 100 70 70 18 J
6U 10 U 7U 70U R
6 U 10 U 70 7U R
6 U 10 U 70 7U R
12 U 20 U 14 U 13U R
12 U 20U 14 U 13U R
6 U 10U 7U 70U 37]
NA NA NA NA NA
6 U 10 U 70 7U 51
_ QUALIFIERS:
E - concentration exceeds calibration range of GC/MS instrument
J - estimated value )

NA - not analyzed
R -result is rejected and unusable
U - not detected

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-

DDE, 4,4-
DDT4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

06 SS 149DUP
ug/Kg

2.1
40
81
40
40
40
40
40

21

0.48

21

2.1

2.1

210

dagcddcaccdacocddaoaQacaoaaaca-wcaoaocgaococgccaccac

s’

)

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 S8 150
ug/Kg

2.4
47
94
47
47
47
47
47
2.4
2.4
2.4
2.4
2.4
2.4
47
47
0.74
4.7
24
47
47
47
47
47
2.4
24 U
24 U
240 U

—

gggecacoccocaocaogaocaaagcd

ccdcaocacacaw-ag

g

06 SS 151
ug/Kg

24
47
94
47
47
47
47
47
2.4
24
24
24
24
24
47
0.68
17
0.064
24
033
47
47
47
47
24
24
25
240

cgoacaogugzgrcococgaogocacacacaocaaoad

@ g

QUALIFIERS:
J - estimated value

NJ- presumpﬁvé evidence for the presence of the parameter at an estimated value

U -not detected

UJ - reported quantitation fimit is estimated

PUERTO RICO

06 SS 152 DUP
ug/Kg

2.5
48
97
48
48
48
48
48
2.5
0.43
2.5
2.5
2.5
2.5
48
4.8
0.22
0.44
2.5
43
48
031
48
43
2.5
2.5
25
250

Zoecaoccocaoaoaaaoacd

Zzaocadcdaca

-

gcaocgcadcd-wacaocg™

06 SS 153
ug/Kg

027
40
81
40
40
40
40
40
2.1
2.1
21
2.1
2.1

¥

gaadaggaocggooaaoaocaoaocccocccccagaccaa

—

06 SS 154
ug/Kg

2.1
41
82
41
41
41
41
41

2.1

21
2.1

2.1
1.5
21
4.1
4.1

4.1
4.1
2.1
4.1
4.1
1.6

4.1
4.1

06 SS 155C
ug/Kg

22
43
87
43
43
43
43
43

2.2

2.2

2.2

22

22

22

43

43

uJ 0.92

o) 43

U 22 UJ

o) 43 UJ

U 43 U
J

U

U

cQQoccccocaooaccocaaoca
ccocagoccocaccoacaccaca

caz
Z
g

c
caacac

011
43 U
43 U
u 22 UJ
¥ 0.13 NJ
U 22U
U 220 U

06 SS 155D
ug/Kg

2.2
42
85
42
42
42
42
42

2.2

2.2

22

2.2

22
2.2

4.2

4.2

4.2

4.2

2.2

4.2

4.2
4.2

42
4.2
22

22 U
2 U

220 U

cddcccccoccocooacoccococcccacgaoaaoaoacaaca

g



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzok)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol, 4-
Chloroaniline, 4~
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

Chrysene
Di-n-butylphthalate

06 SS 149DUP
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

gcdcocaogocdaogocdgaocoagdaoaaocacaaoaacacacaca

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL

06 SS 150
ug/Kg

2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2760
2700
2700
2700

cadcdcocdocgococggococgcaoaaagaacaaacag

b 3

)

SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 8S 151
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
3300
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

PUERTO RICO
06 SS 153 06 SS 154
ug/Kg ug/Kg
U 1700 U 1400
U 1700 U 1400
14} 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
¢} 1700 U 1400
1700 U 630
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
QUALIFIERS:

J - estimated value
R -result is rejected and unusable
U -not detected

cdccdcodococagaoa=-gococCcocacaoaccaoacac

-



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-

BHC, beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD4,4-

DDE 4,4-
DDT,4,4-
Dieldrin
Endosulfan I
Endosulfan IT
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

"3 }

)

e
g

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL

06 SS 155E
ug/Kg

1.9
37
75
37
37
37
37
37
1.9
1.9
1.9
1.9
1.9
1.9
3.7
0.8
0.82
3.7
1.9
3.7
3.7
3.7
37
3.7
1.9
1.9
19
190

SITE 6 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

goecocddocawwaoagaoaocaocaaaogaocaocaogaacda

U
19)
U

QUALIFIERS:

J - estimated value

NJ - presumptive evidence for the presence of the parameter at an estimated value
U -not detected

UJ - reported quantitation limit is estimated

g

i



SAMPLEID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zine

o ") " ) ) ¥,

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL

SITE 6 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

06 SS 155E
mg/Kg

24100 J
28 7J
078 U
129
1.7
2.7

16000
374
82.3
47.5
013 U

63600 J
8.6
3960
3130
012 U
143 J
363 BU
0.62 UJ
1.2 Uy
2810 J
039 U
256
39.1

QUALIFIERS:

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value

NA - not analyzed

R -result is rejected and unusable

= IESULL IS5 I9)OCiSC &0 UIISAsS

U -not detected
UJ - reported quantitation limit is estimated

geed



SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane, 1,2-
Dichloroethene,1,1-

Dichloroethene, 1,2- (total)

Dichloropropane,1,2-
Dichloropropene,cis-1,3-

Dichloropropene,trans-1,3-

Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene

Tetrachloroethane,1,1,2,2-

Tetrachloroethene
Toluene
Trichloroethane, 1,1,1-
Trichloroethane,1,1,2-
Trichloroethene

Vinyl acetate

Vinyl chloride
Kylenes(total)

07 GW 101
ug/L

10

10
10

— —
O W O W W W

- .
O O Wt LW A W

W L thh Vv U W

)
docacoccdoccadocaacoagooaoadaocdcaocaocgogaacocaccacaca

—
w o

i
S
e

VOLATILE ORGANIC C)MPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS

07GW 102

ug/L

—
W

CA h

10

[V Y RV RV Y . IV IV I

—
(=T ]

WA A A A A U s A

s
cogocacccaoadacaodcccaoagacccocaoaogagagaagogoaacagaaaoaaca©

—
T O

N

07 GW 103
uglL

—
=)

wm W

10

— —
O th O W

b
O O Wt A L LA Lh A W

h th U L L WKW W W

°
ccocooaoaodeocgogdocdacocadocoggaoccaacaocoocgoca-cocaoaQa

s
wm O

PUERTO RICO
07 GW 104 07 GW 105 07 GW 106
ug/L ug/L ug/L
22 1 137 22
s U 50 5
5U 50 5
50U 5 U 5
10U 10 U 10
100U 10 U 10
sJ 50 5
s U 5 u 5
5 U 50U 5
10 U 10 U 10
50 50U 5
10U 10 U 10
5 U 50U 5
5 U 317 5
5 U 50U 5
50U 50U 5
5u 7 5
5U 5U 5
50U 5U 5
50U 50 5
5 U 5 U 5
10 U 10U 10
10 U 10U 10
37 5U 3
5 U 5U 5
5 U 5U 5
5U 5 U 5
5U 5 U 5
50 50U 5
5U 5U 5
5 U 5 U 5
10U 10U 10
10 U 10 U 10
S U 5 U 5

Qualifiers:
J - estimated value
U - not detected

dcocacdocoQaoa-wcdocagaaocccdcaocaccogacaocgcaocaoaocaQa™

07 GW 106
uglL

th U Wy A LA v th A

p
o ©

coccccoccdoccococcogcaogdcocogQoaaoaacccacgcocgaoagocaoac*©

[T Y RV Y Y RV IRV RV R )

—
wm O

e

07 GW 107
ug/L

19

h th hh A thh thh L W

—
<

=
cocacaoeacocog-oococadooccaogoaoocaocaoaacococaaocaoaaoacac©

A th L v W LA e W
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SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-

BHC beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-
DDEJ4,4-
DDT4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

07 GW 101
ug/L

0.13
26
5.2
2.6
2.6
2.6
2.6
2.6

0.13

0.13

0.13

0.13

0.13

0.13

0.26

0.26

0.26

0.26

0.13

0.26

0.26

0.26

0.26

0.26

0.13

0.13
13

13

gcdcaccocaccccaoacdacocaoaoacocagaocccaocaacacdc

") A j ]
PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

07 GW 102 07 GW 103 07 GW 104 07 GW 105 07 GW 106
ug/L ug/L ug/L ug/L ug/L
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
013 U 64 U 012 U 013 U 0.13
026 U 13U 025 U 026 U 0.26
013 U 64 U 012 U 013 U 0.13
013 U 64 U 012 U 013 U 0.13
013 U 64 U 012 U 013 U 0.13
013 U 64 U 012 U 013 U 0.13
013 U 64 U 012 U 013 U 0.13
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.013 U 064 U 0.012 U 0013 U 0.013
0013 U 064 U 0012 U 0.013 U 0.013
0013 U 064 U 0012 U 0013 U 0.013
0013 U 064 U 0012 U 0.013 U 0.013
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0013 U 0.64 U 0012 U 0.013 U 0.013
0013 U 064 U 0012 U 0013 U 0.013
0013 U 0.64 U 0012 U 0.013 U 0.013
0.013 U 064 U 0012 U 0013 U 0.013
0013 U 064 U 0012 U 0.013 U 0.013
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.0064 U 032 U 0.0062 U 0.0064 U 0.0064
0.064 U 32 U 0012 U 0.064 U 0.064
0.64 U 32U U 064 U 0.64

0.62

Qualifiers:
U - not detected

dogcccaagdddaoagaagagaoaaococaQaocagacadaggacaancna

07 GW 107
ug/L

0.0065
0.13
0.26
0.13
0.13
0.13
0.13
0.13

0.0065

0.0065

0.0065

0.0065

0.0065

0.0065

0.013
0.013
0.013
0.013
0.0065
0.013
0.013
0.013
0.013
0.013
0.0065
0.0065
0.065
0.65

coccdaoccaoaaccocaQogaaoacoaocacdaoccocccaaoaacaaacac

07GW 108
ug/L

0.0069
0.14
0.28
0.14
0.14
0.14
0.14
0.14

0.0069

0.0069

0.0069

0.0069

0.0069

0.0069

0.014
0.014
0.014
0.014
0.0069
0.014
0.014
0.014
0.014
0.014
0.0069
0.0069
0.069
0.69

gocococccccocdcaooocococQoQococococcaocacacacaca



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chioroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyDphthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methyiphenol,4-
Chloroanifine,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

Chrysene

07 GW 101
ug/L

20
20
20
20
20
20
20
20
20
20
20

1
20
20
20
20
20
20
20
20
20

caccocaccagcacaca

cccccococcocgacawa

20
20

20
20

20
20

20
20

’ ) ) 3 )
SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7- NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
07 GW 102 07 GW 103 07 GW 104 07 GW 105 07 GW 106

ug/L ug/L ug/L ug/L ug/L.
20 U 20U 20 U 20 U
20 U 20 U 20U 20 U
20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U
20 U 20 U 20 U 20 U
20 U 20 U 20U 20 U
20 U 20 U 20 U 20 U
20 U 20 U 20 U 20U
20U 20 U 20U 20U
20 U 20 U 20 U 20U
20U 20 U 57 67
20 U 20 U 20 U 20 U
20 U 20U 20 U 20 U
20 U 20 U 20 U 20 U
20 U 20U 20U 20 U
20 U 20 U 20 U 20 U
20 U 20U 20 U 20 U

u U v 9]

U U U U

U U U U

20

20

20

Qualifiers:

J - estimated value
R - rejected value
U - not detected

20

AR IR R RIRIRRRRORTAN RN RORRAR

07GW 107
ug/l

21
21
21
21
21
21
21
21
21
21
21

2
21
21
21
3
21
21
21
21
21

coccccoccCcocaoagoaoaocaocgoocaocaoaacca

07 GW 108
ug/L

21
21
21
21
21
21
21
21
21
21
21

5
21
21
21
21
21
21
21
21
21

ccocccCcocococa-cccCcaococococcQcocaacdc

e



SAMPLE ID
UNITS

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene,1,3-
Dichlorobenzene, 1,4~
Dichlorobenzidine,3,3-
Dichloropheno!,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate

Dinitro-2-methylphenol,4,6-

Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene

Hexachloroethane

07GW 101
ug/L

20
20
20
20
20
20
20
20
20
20
20
20
5t
51
20
20
20
20
20
20
20
20

ccddcdddaocaddagcaocccacacaocaaac

3

3 ) ) j
SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
07 GW 102 07GW 103 - 07 GW 104 07 GW 105 07 GW 106

ug/L ug/L ug/L ug/L ug/L
20 U 20U 20 U 6 J

20U 20 U 20 U 20U

20 U 20U 20U 20 U

20U 20 U 20U 20 U

20 U 200 20 U 20U

20 U 20U 20 U 20 U

200 20 U 20 U 20U

20 U 20U 20 U 20U

20U 20U 200 20U

20 U 20 U 20 U 20 U

20U 20 U 20U 20 U

20 U 20 U 20U 20 U

51U S1 U 51 U 51U

51U 51U 51 U 51 U

20U 20 U 20U 200

20U 20U 200 200

20 U 20 U 20U 20 U

20U 20 U 20 U 20 U

20U 20U 20U 20U

20 U 20 U 20 U 20 U

20 U 20 U 20 U 20U

20U 20U 20U 20 U

Qualifiers; -

J - estimated value
R - rejected value
U - not detected

PR R AR PRI IR I IR IIRIA

07 GW 107
ug/L

21
21
21
21
21
21
21
21
21
21
21
21
sl
51
21
21
21
21
21
21
21
21

ccdccocococaoggQcccaoacccococaocaaaoacaocaocacanc

07 GW 108
ugl

21
21
21
21
21
21
21
21
21
21
21
21
53
53
21
21
21
21
21
21
21
21

(ol ol ol o i « N ol o I = BN oS « X o i« J o o i o B « i o B o BN o Y ol o i ot



SAMPLE ID
UNITS

Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

Svighy'

07GW 101
ug/L

20
20
20
20
20
20
20
20
51
51
51
20
20
51
51
20
20
20
20
51
20

cdoccCcgcggaoaocggacocaocacagocccacacca

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS

07 GW 102
ug/L

20
20
20
20
20
20
20
20
51
51
51
20
20
51
51
20
20
20
20
51
20

ccddaaadccaoaaccoaoccocacaaoaoaaaaacdc

07 GW 103
ug/L
20
20
20
20
20
20
20
20
st
51
51
20
20
51
51
20
20
20
20
51
20

ccccCcCcocococQocccccocaocgQgocaocacca

PUERTO RICO

07 GW 104
ug/L

20
20
20
20
20
20
20
20
51
51
51
20
20
31
51
20
20
20
20
51
20

ccdcocaoggococaaococacaQgacocaacac

Qualifiers:

J - estimated value
R - rejected value
U - not detected

07 GW 105
ug/lL

20
20
20
20
20
20
20
20
51
51
51
20
20
51
51
20
20
20
20
51
20

cocogaocccccococaocccaQocacaocaoca

07 GW 106
ug/L

AR PRI IR IR RI IR IREAORB R AR

07 GW 107
uglL

21
21
21
21
21
21
21
21
51
st
51
21
21
51
51
21
21
21
21
51
21

codaocacdcococococococaococcaocccaoaancac

07 GW 108
uglL

21
21
21
21
21
21
21
21
53
53
53
21
21
53
53
21
21
21
21
53
21

ccQocococcococococooaoacoocaacocaoanc



SAMPLEID
UNIT

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

07GW 101A
ug/L

4700
472
7.8
294
0.6
3.9
136000
10.3
177
374
32000
9
266000
775
0.2
424
94200
12

6.3
2810000
7.5
65.9
40.1
10

J
6]
B

U
B
J
w

uJ

w

uJ

u

uy

i
)
e

- ‘9\,) ") ")
.INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER

SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

07GW 101B 07 GW 102A 07 GW 102B 07 GW 103A 07GW 103B

ug/L ug/L ug/L ug/L - ug/ll
104 U 101 WJ 825 U 49100 J 39.2
472 U 472 U 256 472 UJ 472
3 U 3 U 30U 348 J 7
119 B 406 B 39 B 178 J 77
06 U 06 U 06 U 2217 0.8
28 U 28 U 28 U 62 J 2.8
105000 111000 137000 1530000 J 253000
103 UJ 103 UJ 103 UJ 918 J 5.9
9.6 U : 96 U 96 U 336 J 15.5
8B 51 U 51 U 296 J 109
119 691 J 8 B 59300 J 16
9w 9 U 9 W 1.8 U 18
270000 186000 338000 1440000 J 1280000
215 395 J 246 1140 J 155
02 W 02 W 02 W 02 UJ 0.2
187 U 187 U 187 U 368 J 7.8
88700 J 106000 J 156000 J 326000 J 374000
24 U 12 UJ 24 U 12 UJ 12
63 U 63 U 63 U 63 J 6.3
2630000 J 195000 J 3340000 J 10100000 J 10300000
75 W 1.5 UJ 75 U 75 W 7.5
52.1 143 U 143 U 172 J 8.5
121 U 121 U 121 U 285 J 22.5
NA 10w NA 10 UJ NA
Qualifiers:

w
J

07 GW 104A
ug/L

3390
472
15
98.4
0.6

2.8
358000
10.3
9.6
30.6
9620

9
1300000
2160
0.2
18.7
408000
12

6.3
14800000
715
14.3
125

10

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit

J - estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

J

ccQwaca

us
U

U

07 GW 104B
ug/L

982 U
472 U
3 u
80.6 B
06 U
28 U
347000
103 UJ
9.6 U
94 B
305
9 U
1300000
1950
62 Ul
187 U
405000 J
24 UJ
63 U
15900000 J
15 UJ
143 U
121 U
NA



) | )

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID ~07GW 108 07 GW 109 07GW 110

UNITS ug/L ug/L ug/L

Acetone 22 ] 12 J 20 J
Benzene 5 U 5 U 50U
Bromodichloromethane 5 U 5 U 5 U
Bromoform S U 5 U 5 U
Bromomethane 10 U 10U 10U
Butanone,2- 10 U 10 U 10 U
Carbon disulfide 50 5 U 6

Carbon tetrachloride s U 5 U s U
Chlorobenzene U 5U 5 U
Chloroethane 0 U 10 U 0 U
Chloroform 5 U 5U 5U
Chloromethane 10 U 10 U 10 U
Dibromochloromethane 5 U 5 U 5U
Dichloroethane,1,1- 5 U 5 U 5 U
Dichloroethane, 1,2- 5 U 5 U 5 U
Dichloroethene,1,1- 5 U s U 5 U
Dichloroethene, 1,2- (total) 5 U 5U 50
Dichloropropane,1,2- 5 U 5 U 50
Dichloropropene,cis-1,3- 50 5U s U
Dichloropropene, trans-1,3- s U s U 5 U
Ethylbenzene 5 U 5 U 50
Hexanone,2- 10 U 100 10 U
Methyl-2-pentanone,4- 10 U 10 U 10 U
Methylene chloride 317 5 U 50U
Styrene 5 U 5 U . 5 U
Tetrachloroethane,1,1,2,2- S U 5 U 5 U
Tetrachloroethene 5 U 5 U 5 U
Toluene S U 5 U 5 U
Trichloroethane, 1,1,1- s U 5 U 50
Trichloroethane,1,1,2- s U 5 U 5 U
Trichloroethene s U 5 U 50U
Vinyl acetate 10 U 5 U 5 U
Vinyl chloride 10 U 10 U 10 U
Xylenes(total) 50 s U 5 U

Qualifiers:

J - estimated value
U - not detected

A4
e
e



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-

DDE. 4,4-
DDT,4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

et

07 GW 109DUP
ug/L

0.0064
0.13
0.26
0.13
0.13
0.13
0.13
0.13

0.0064

0.0064

0.0064

0.0064

0.0064

0.0064

0.013
0.013
0.013
0.013
0.0064
0.013
0.013
0.013
0.013
0.013
0.0064
0.0064
0.064
0.64

ol il I = N « B = i « B B = B « B = B & B = S = B o B = Bl oo N N s B = Il & B o B o B o B B = = ) =

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

07 GW 110DUP
ug/L

032
6.4
13
6.4
6.4
6.4
6.4
6.4
0.32
0.32
0.32
0.32
032
032
0.64
0.64
0.64
0.64
0.32
0.64
0.64
0.64
0.64
0.64
0.32
032
3.2
32

docdccaocococadocaoccaocaocdaoacaoaaacagcocaoacacac

Qualifiers:

U - not detected



'
S

SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo{gh,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyljether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromopheny!-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chioro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

Chrysene

07 GW 109DUP
uglL

20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20

cooccoccaocaocccdcocacaoogaoaocacoacaocacc

T T3 1 )
SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER

SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

s

07 GW 110DUP
ug/L

20
20
20
20
20
20
20
20
20
20
20
26
20
20
20
20
20
20
20
20
20

cocdocgcaoaddaocdaogaogocaacaacaaaacda

. Qualifiers:
J - estimated value
R - rejected value
U - not detected



SAMPLE ID
UNITS

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene,1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Dinitro-2-methylphenol,4,6-
Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

07 GW 109DUP
ug/L

20
20
20
20
20
20
20
20
20
20
20
20
51
51
20
20
20
20
20
20
20
20

cacaoccocaocccdaoccacaoagccaoccacca

b } =} 3
SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER

SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

07 GW 110DUP
ug/L

20
20
20
20
20
20
20
20
20
20
20
20
51
51
20
20
20
20
20
20
20
20

coaacaogococdacaaacaccacacaaac

Qualifiers:

J - estimated value
R - rejected value
U - not detected

R



N

SAMPLE ID
UNITS

Indeno(1,2,3-cd)pyrene
Isophorone
Methyinaphthalene,2-
Methyliphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene, 1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

07 GW 109DUP
ug/l

20
20
20
20
20
20
20
20
51
51
51
20
20
51
51
20
20
20
20
51
20

caoccacdaccacacaaaaoQaoaaoaaocgcacac

N

) -} 5

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

07 GW 110DUP
ug/L

20
20
20
20
20
20
20
20
51
51
31
20
20
51
51
20
20
20
20
51
20

daocococcocagacQdaaaocacacaaccaca

Qualifiers:

J - estimated value
R - rejected value
U - not detected



SAMPLE ID
UNIT

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zine
Cyanide

07 GW 105A
ug/L

416
47.2

3

352
0.6

2.8
312000
103
9.6

52
4810

9
454000
78

0.2

187
1420000
12

6.3
20100000
7.5

14.3
12.1

10

J

caccgca

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER

07 GW 105B
ug/L

93.2
472

3

352
0.6

2.8
270000
103
9.6

8.7

740

1.8
442000
60.5
0.2
18.7
159000
24

6.3
31300000
7.5
14.3
12.1

NA

SITE 7 - NAVAL STATION ROOSEVELT ROADS

07 GW 106A
ug/L
U 498
u 47.2
U 3
U 60.7
0] 0.8
U 2.8
198000
uy 59
U 15.5
B 9.9
1410
uJ 48
249000
518
us 0.2
U 7.8
J 93600
w 12
U 6.3
J 2190000
192) 1.5
U 8.5
U 21.1
i 10
Qualifiers:

J
ur
uJ
J
uJ

PUERTO RICO

07 GW 106B

ug/L

392
47.2

3

577
0.8

2.8
183000
5.9
15.5
5.1

38

1.8
228000

uJy
w
ul

uJ
uJ

w
uJ
ul

u

443 J

0.2
78
71900
12
63
1560000
1.5
8.5
121

NA

w
ul

ury
us

us
ul
uJy

07 GW 107A

uglL

2690
47.2
3
35.2
0.6
28
139000
10.3
9.6
13
7150
2.7
67400
102
0.2
18.7
10400
2.5
6.3
222000
1.5
18
16.7
10

J

dccacaccca

07GW 107B
ug/L

" 108
472

352
0.6
2.8

89800

103
9.6
5.1

519
1.8

61600

41.4
02 UJ

187 U

9320 J
24 U
U

J

w
caccacacac

&

cwacca

6.3
194000

LS U¥

143 U

121 U

NA

07 GW 108A
ug/L

2210
47.2
30.6
60.2

0.6

2.3
472000
103

9.6

17.1
6650

9
1360000
80.9
0.2
18.7
405000
12

6.3
12500000
7.5

143
12.1

10

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value
R - result is rejected and unusable
U - not detected
UJ - reported quantitation limit is estimated

J
U

B
u
U

07 GW 108B
ug/L

602 U
472 U
3 u
624 B
06 U
28 U
345000
10.3 UJ
96 U
51 U
392 B
1.8 U
1410000
28.8
02 W
187 U
369000 J
24 UJ
63 U
9900000 J
15 UJ
143 U
121 U
NA



N

SAMPLE ID
UNIT

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

) b 3 ) y )

™,

)

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER
SITE 7 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

07 GW 109A 07 GW 109B 07 GW 110A 07GW 110B

ug/L ug/ll ug/L ug/L
4820 J 392 U 35900 J 629 J
472 U3 472 W 472 W 412 UJ
Iwm 3w 222 J 43 J

701 3 674 J 163 J 74.1 ]
0.8 UJ 08 Ul 27 0.8 UJ
28 UJ 28 W 3.6 J 28 UJ
195000 J 202000 J 1550000 J 300000 J
59 W 59w 67.8 1 59 W
155 W © 185 U 15.5 W 15.5 UJ
282 U 5.1 Ul 160 J 5.1 UJ
6730 J 943 J 34500 J 928 J
3117 1.8 W 100 J 18 UJ
229000 J 268000 J 1390000 J 1320000 J
532 J 463 J 922 ] 172 J
0.2 UJ 02 U 02 UJ 02 W
78 UJ 78 UJ 9.6 J 7.8 UJ
76500 T 91700 J 298000 ¥ 440000 J
12 UJ 12 Us 12U 12W
63 UJ 63 UJ 84 J 63 UJ
1600000 J 1880000 J 10600000 J 10700000 J
1.5 uUJ 75 UJ 75 UJ 7.5 U
8.5 UJ 8.5 Ul 137 J 85 W
232 J 121 W 237 182 J

10 WJ } NA 10 UJ NA

Qualifiers:

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane,1,2-
Dichloroethene -1, 2 (cis)
Dichloroethene, 1,1~
Dichlorocthene, 1,2- (total)
Dichloropropane, 1,2-
Dichloropropene,cis, 1,3~
Dichloropropene,trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane, 1,1,2,2-
Tetrachloroethene
Toluene
Trichloroethane,1,1,1-
Trichloroethane,1,1,2-
Trichloroethene

Vinyl acetate

Vinyl chloride

Xylene, m-, p-

Xylene, o-

; - % . ’5\ N }

VOLATILE ORGANIC COMPOUNDS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
108S 156 10 §S 158DUP 10 8S 159 10 SS 161
ug/Kg ug/Kg ug/Kg ug/Keg
130 U 10 UJ 40 U 11u
6 U 6 U 50 6 U
6 U 6 U 5 U 6 U
6 U 6 U 50U 6 U
11 U 1nvu 11 U 11 U
11 UJ 11 uJ 11U 11 U
21 U 15 U 70 71
6 U 6 U 5 U 6 U
6 U 6 U s U 6 UJ
11U nvu 11 U 11 U
6 U 6 U 5 U 6 U
11 U 11U 11 U 11 U
6 U 6 U 5 U 6 U
6 U 6 U 5 U 6 U
6 U 6 U s U 6 U
6 U 6 U s U 6 uJ
6 U 6 U 5 U 6 U
6 U 6 U s U 6 U
6 U 6 U s u 6 U
6 U 60U 50 6 U
6 U 6 U 5U 6 U
6 U 6 U 50U 6 UJ
11 U 11 u 11 U 11 uJ
11 U nnu 11 U i1 Us
27 U 320 29 U 20 U
6 U 6 U 5 U 6 Ul
6 U 6 U s U 6 UJ
6 U 6 U S U 6 UJ
6 U 6 U 5 U 6 uJ
6 U ’ 6 U 5 U 6 U
6 U 6 U S U 6 U
6 U 6 U 50U 6 U
11 u 11 U 11 U 11 U
11 U i1 U 11 U 11 U
6 U 6 U- 5 U 6 UJ
6 U 6 U 50U & W
Qualifiers:
J - estimated value
U - not detected

UJ - reported quantitation limit is estimated

10 SS 163
ug/Kg

11
3
5
5

11

I

w
o
cgadaocaccaca

P P PO VT PRV S PN VS o Vv PN
gaoacaoacacg

—
= A

&
]

—
A R = = thh A L W

gwcccacac=g

cccaccag

S e

Lt



g

y y . y

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID 10 88 156 10 88 158DUP 10 SS 159 1088161 10 S8 163 10 8S 165C

UNITS ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg

Aldrin 024 UJ 024 UJ 023 Uy 0.24 UJ 022 UJ 029 UJ
Aroclor-1016 46 UJ 47 Ul 4.5 UJ 46 UJ 88 UJ 56 UJ
Aroclor-1221 93 UJ 9.5 UJ 9.1 UJ 93 UJ 43 UJ 1 us
Aroclor-1232 46 UJ 47 UJ 45 UI 46 UJ 43 Ul 56 UJ
Aroclor-1242 46 UJ 47 UJ 45 UJ 46 UJ 43 U 56 UJ
Aroclor-1248 46 U 47 W 4.5 UJ 46 UJ 43 UJ 56 UJ
Aroclor-1254 46 UJ 47 UJ 45 UJ 46 UJ 43 UJ 56 Ul
Aroclor-1260 46 UJ 4.7 W 45 UJ 4.6 UJ 43 UJ 56 UJ
BHC,alpha- 024 U T 024 UJ 023 U 024 UJ 022 UJ 029 UJ
BHC, beta- 024 UJ 0.24 UJ 023 UJ 024 UJ 022 UJ 029 UJ
BHC, delta- 024 UJ 024 UJ 023 UJ 024 UJ 022 UJ 0.29 UJ
BHC,gamma- 024 UJ 024 U 023 UJ 024 UJ 022 UJ 029 UJ
Chlordane,alpha- 024 W) 024 UJ 023 UJ 024 UJ 022 UJ 029 UJ
Chlordane, gamma- 024 UJ 024 UJ 023 UJ 0.24 UJ 022 UJ 029 UJ
DDD,4,4- 0.46 UJ 047 UJ 045 UJ 0.46 UJ 043 UJ 0.56 UJ
DDE,4,4- 0.46 UJ 047 U 045 UJ 373 043 UJ 0.56 UJ
DDT,4,4- 0.46 U 047 UJ 045 UJ 24 1 043 UJ 0.56 UJ
Dieldrin 046 UJ 047 UJ 045 UJ 0.46 UJ 043 UJ 0.56 UJ
Endosulfan 1 024 UJ 024 UJ 023 UJ 024 UJ 022 UJ 029 UJ
Endosulfan It 046 UJ 047 UJ 045 UJ 046 UJ 043 UJ 0.56 UJ
Endosulfan sulfate 046 UT’ 047 UJ 0.54 J 046 UJ 043 UJ 0.56 UJ
Endrin 046 UJ 047 UJ 045 UJ 0.46 UJ 043 UJ R
Endrin aldehyds 046 UJ 047 I 045 UJ 0.46 UJ 043 UJ 0.56 UJ
Endrin ketone 0.46 UJ 047 U) 033 NJ 046 UJ 043 UJ 0.56 UJ
Heptachlor 0.24 UJ 024 UJ 023 UJ 0.24 UJ 022 UJ 029 UJ
Heptachlor epoxide 024 UJ . 024 UJ 023 W 024 UJ 022 UJ 029 UJ
Methoxychlor 24 UJ 24 UJ 23 UJ 1.5 UJ 22 UJ 29 UJ
Toxaphene 24 UJ 24 UJ 23 UJ 24 UJ 43 UJ 29 UJ

Qualifers:

I < estimated value
R - rejected value
UJ - reported quantitation limit is estimated

g
i



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4-
Chlorophenol,2-

Chrysene

10 8S 156
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

310
1500
1500
1500
1500
1500
1500
1500
1500
1500

gococccocccocogcaQaagocggaoaaocacca

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
10 SS 158DUP 10 88 159 10 88 161
ug/Kg ug/Kg ug/Kg
1500 U 84 J 1500
1500 U 1400 U 1500
1500 U 110 J 1500
1500 U 510 J 450
1500 U 310 J 260
1500 U 620 J 790
1500 U 150 J 200
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 450 J 1500
1500 U 250 J 160
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 800 J 500

Qualifiers:
J - estimated value
U - not detected

bl =i =il = i o o i o B = s N ol ol o o Hh O el = = =

10 8S 163
ug/Kg

1300
1300
1300

360

350

830
1300
1300
1300
1300

550

130
1300
1300
1300
1300
1300
1300
1300
1300

370

cgov-acaca

L=

“oQadcccccoccg-w=-aca



Ny
N/

SAMPLE ID
UNITS

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene, 1,2-
Dichlorobenzene,1,3-
Dichlorobenzene, 1,4~
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Dicthylphthalate
Dimethylphenol,2,4-
Dimethylphthalate

Dinitro-2-methylphenol,4,6-

Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene

10 $S 156
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
1500
1500
1500
1500
1500
1500
1500

aqadcocdQaocgaoacddacagogaaaaacacca

,

)

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
10 SS 158DUP 10 S8 159 10 S5 161
ug/Kg ug/Kg ug/Kg
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 160
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
3800 U 3500 U 3800
3800 U 3500 U 3800
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 970 J 1100
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500

Qualifiers:
J - estimated value
U - not detected

cdoacgd-ccocaaaagoccoadcdaccoaa«-acg

10 8S 163
ug/Kg

1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
1300
3300
3300
1300
1300

530
1300
1300
1300
1300

U
U

ccoco-aaccaocococaoaoaoaaacacg



SAMPLE ID
UNITS

Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene,1,3-
Dichlorobenzene, 1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Dinitro-2-methylphenot,4,6-
Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

06 SS 149DUP
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
4000
4000
1600
1600
1600
1600
1600
1600
1600
1600

cocooQccoccocccococcaoccaocacacaa

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL

06 SS 150
ug/Kg

2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
2700
6800
6800
2700
2700
2700
2700
2700
2700
2700
2700

cocccdccaccacoccaococccocaocaocaoaQaQca

SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 SS 151
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
4500
4500
1800
1800
1800
1800
1800
1800
1800
1800

PUERTO RICO

06 S 153 06 SS 154
ug/Kg ug/Kg
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
u 1706 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
9] 1700 U 1400
U 1700 U 1400
U 1700 U 1400
19} 4300 U 3500
U 4300 U 3500
u 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1706 U 1400

QUALIFIERS:

J - estimated value
R -result is rejected and unusable
U - not detected

cocccoccoQococooocQccccocacaccCcaca



SAMPLE ID
UNITS

Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
Ne-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trchlorobenzene, 1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

06 SS 149DUP
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
4000
4000
4000
1600
1600
4000
4000
1600
1600
1600
1600
4000
1600

cdoccaccccdadaocadccagocacaocaacc

SEMIVOLATILE COMPOUNDS DETECTED IN THE GROUNDWATER AND SOIL

06 SS 150
ug/Kg

2700
2700
2700
2700
2700
2700
2700
2700
6800
6800
6800
2700
2700
6800
6800
2700
2700
2700
2700
6800
2700

cdcocgcaodcdcaoaaaocaogagccacaccaccacc

SITE 6 - NAVAL STATION ROOSEVELT ROADS

06 8§ 151
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
4500
4500
4500
1800
1800
4500
4500
1800
1800
1800
1800
4500
1800

PUERTO RICO
06 SS 153 06 S8 154

ug/Kg ug/Kg

U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
19} 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 4300 U 3500
U 4300 U 3500
U 4300 U 3500
U 1700 U 1400
U 1700 U 1400
U 4300 U 3500
U 4300 U 3500
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 1700 U 1400
U 4300 U 3500
U 1700 U 1400

QUALIFIERS:

J - estimated value

R -result is rejected and unusable
U - not detected

ccccacgadccocQgacaocaoaccaccocaocgccacca



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

) ) i) ) )

- N

)

INORGANIC CHEMICALS DETECTED IN THE GROUNDWATER AND SOIL
SITE 6 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

06SS148 06 SS 149DUP 06 SS 150 06 SS 151 06 SS 153 06 SS 154
mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
7220 J 13700 J 36600 J 38600 J 23900 J 22800
24 Ul 24 UJ 4 Ul 28 UJ 26 UJ 2.9
095 B 17 B 12 U 157 6.9 10.5
324 B 419 B 189 213 263 173
0.16 B 022 B 15 B 13 B 041 B 0.42
13w 13 U 63 5.1 1.5 U 1.5
20100 B 337000 6460 10700 166000 154000
15.4 21.7 13.5 2.8 427 26.4
35 B 49 B : 455 14.1 115 B 14.2
13.2 176 136 6.3 77.8 60.7
012 U 012 U 02 U 0.14 U 0.13 U 0.14
9050 J 16000 J 107000 J 84100 J 20800 J 24400
7.4 3.4 7.5 5 774 89.5
5890 8250 5450 10900 8600 9220
212 458 1090 245 842 615
01U 009 U 0.16 U 013 U 012 U 0.13
45 UJ 46 UJ 76 UJ 53 UJ 127 5.1
543 BU 788 B 676 BU 1200 B 2000 1880
0.58 UJ 0.59 UJ 098 UJ 0.68 UJ 0.64 UJ 0.65
1.1 Ul L1 u 1.8 UJ 13 U 12 Ur 1.2
3830 J 5630 J 7830 J 11300 J 6900 J 7470
036 UJ 037 UJ 0.61 UJ 0.42 UJ 0.4 UJ 0.41
22.8 337 386 257 658 70.5
243 338 89.2 80.7 206 102

QUALIFIERS:

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit

J - estimated value

NA - not analyzed

R -result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

J
J

uJ

uJ

uJ
uJ

uJ

06 SS 155C
mg/Kg

20600
3.8
0.83
782
1.4
33
2760
33
40.1
48.8
0.14
53200
3.8
4690
1010
0.12
5.2
331
0.67
1.2
4150
0.42
230
35.5

J
J
U

uJ
BU
uJ
uJ

uJ

06 SS 155D
mg/Kg

27200
3
0.82
83.1
14
3.9
1880
40.7
41.1
54.5
0.14
62700
5.6
4740
598
0.13
5.1
375
0.66
1.2
5630
0.41
210
40.7

J
J
U

uJ
BU
uJ
uJ

uJ



SAMPLE ID
UNITS

Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-

N-nitrosodi-n-propylamine

N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichloropheno},2,4,6-

10 SS 156
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
3800
3800
3800
1500
1500
3800
3800
1500
1500
1500
1500
3800
1500

coccadcdaaaacocagcooagocaaaoccaoccac

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
10 SS 158DUP 10 SS 159 10 S8 161
ug/Kg ug/Kg ug/Kg
1500 U 1400 U 1500
1500 U 270 J 340
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
1500 U 1400 U 1500
3800 U 3500 U 3800
3800 U 3500 U 3800
3800 U 3500 U 3800
1500 U 1400 U 1500
1500 U 1400 U 1500
3800 U 3500 U 3800
3800 U 3500 U 3800
1500 U 490 J 470
1500 U 1400 U 1500
1500 U 730 J 750
1500 U 1400 U 1500
3800 U 3500 U 3800
1500 U 1400 U 1500

Qualifiers:
- J - estimated value
U - not detected

caoacwow-wgogaoaQoaoocacgocacocagcY-a

10 S8 163
ug/Kg

1300
1300
. 1300
1300
1300
1300
1300
1300
1300
3300
3300
3300
1300
1300
3300
3300
310
1300
810
1300
3300
1300

U

coagog-ocr-ocaocQCoccococacacacaaacag

s’



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

10 SS 156
mg/Kg

17500
10.6
0.67
67.1
037

1.2

10100
184
217

162
20700
2.5
8020
694
0.09
16.4
396
0.54
14
4300
0.34
76.5
112
0.11

) ) )

INORGANIC CHEMICALS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
10 SS 158DUP 10SS 159 10 8S 161
mg/Kg mg/Kg mg/Kg
20600 21100 18500
uJ 10.7 W 102 UJ 10.5 UJ
068 U 1.1 B 067 U
74.4 122 82.4
B 044 B 04 OB 029 B
uJ 12 UJ 2.5 2.6
9460 40900 53100
22.8 154 15
21.6 24.8 14.1
169 98.5 62.9
21300 J 31500 J 29300 J
3.8 61.1 39.2
8040 10200 8880
654 ’ 954 545
U 0.09 U 0.18 011 U
17.1 12.8 2.4
716 J 1930 J 2620 J
U 054 U 052 U 053 U
U 1.9 B 2B 14 U
4850 J 2390 J 1820 J
u 034 UJ 033 W 033 U
84.6 116 101
118 202 136
U 011 U 011 U 011 U
Qualifiers:

10 SS 163
mg/Kg

7560
10.1
438
282
037
12
191000
29.9
13
192
8860
26.7
4620
200
0.1
6.8
606
0.52
18
1700
0.32
59.7
492
0.11

uI

w e -

uJ

“wgo-wca

w

10 SS 165C
mg/Kg

11400
12.9
1.1
148
1.4
1.5
6450
5.6
133
90.1
37900
7.1
2880
5030
0.12
7.6
489
1.3
1.7
2060
0.41
210
48.9
0.14

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit

J - estimated value

U - not detected
UJ - reported quantitation limit is estimated

uJ

uJ

g-cw-wc



PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL

SITE 10 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

SAMPLEID 10 8§ 165D 10 8S 165E
UNITS ug/Kg ug/Kg

Aldrin 027 UJ 030 UJ
Aroclor-1016 52 W 570 U)
Aroclor-1221 10 UJ 12.00 UJ
Aroclor-1232 52 Ul 57 U
Aroclor-1242 2 U ST W
Aroclor-1248 52 W 57 W
Aroclor-1254 52 U 5.7 UJ
Aroclor-1260 52 U 57 U
BHC,alpha- 027 W - 030 UJ
BHC,beta- 07 1J 030 U
BHC,delta- 027 UJ 030 UJ
BHC,gamma- 027 UJ 030 UJ
Chlordane,alpha- 0.27 UJ 030 UJ
Chlordane,gamma- 027 W 030 U
DDD,4,4- 0.52 UJ 0.57 UJ
DDE,4,4- 29 1] 093 J
DDT,4,4- 18 J 0.57 UJ
Dieldrin 052 UJ 057 UJ
Endosulfan I 027 UJ 030 UJ
Endosulfan II 052 W 0.57 UJ
Endosulfan sulfate 052 UJ 0.57 Ul
Endrin R 0.57 W
Endrin aldehyde 052 W) 0.57 UJ
Endrin ketone 0.52 UJ 0.57 UJ
Heptachlor 027 Ul 030 W
Heptachlor epoxide 027 UJ i 030 UJ
Methoxychlor 38 J 059 WJ
Toxaphene 27 UJ 300 UJ

Qualifers:

J - estimated value
R - rejected value
UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo{gh,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenylether,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chioroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenylether,4~
Chlorophenol,2-

Chrysene

N



g

SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

“p ~ 3 - 3‘3 3} "3 S
INORGANIC CHEMICALS DETECTED IN THE SOIL
SITE 10 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
10 8S 165D 108S165E
mg/Kg mg/Kg
10100 9910
1109 UJ 131 W
1.5 J 085 B
48 B 84.8
033 B 092 B
14 UJ 2
89500 13800
3 7
15.7 38.8
271 U '65.7
10600 J 24800 J
5.1 6.4
3870 2730
518 1970
011 U 013 U
58 B 52 U
504 J 504 J
061 UJ 071 17
16 U 2B
2080 J 1890 J
038 UJ 042 W
62.1 148
22.1 39.9
013 U 014 U
Qualifiers; ~

B - value is greater than the Instrument Detection Limit but less than the Contract Required Detection Limit
J - estimated value

U - not detected
UJ - reported quantitation limit is estimated

e



N

N

VOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 14 - NAVAL STATION ROOSEVELT ROADS

SAMPLE ID
UNITS

Chloromethane
Bromomethane

Vinyl chloride
Chloroethane

Methylene chloride
Acetone

Carbon disulfide
Dichloroethene,1,1-
Dichloroethane, 1,1-
Dichloroethene, 1,2- (total)
Dichloroethene,trans-1,2-
Dichloroethene,cis-1,2-
Chloroform
Dichloroethane,1,2-
Butanone,2-
Trichloroethane,1,1,1-
Carbon tetrachloride
Vinyl acetate
Bromodichloromethane

PUERTO RICO

14 GW 101 14 SED 166 14 SED 167 14 SED 168 14 SED 169

ug/L ug/Kg ug/Kg ug/Kg ug/Kg
10U 18 U 91 U 23U 28 U
10U 18 U 91 U 23 U 28 U
10U 18 U 91 U 23 U 28 U
10U 18 U 91 U 23U 28 U

5 U 15 190 29 28
10U 39 J 91 U 23 U 500 J
5U 17 U 66 U 35 U 53
s U 9 U 4 U 11 U 14 U
5U 9 U 45 U v 14 U

5U NA NA NA NA
NA s u 45 U 1 v 14U
NA 9 U 45 U nvu 14U
s U 9 U 45 U 1nvu 14 U
50 9 U 45 U 1nvu 14 U
10U 18 Us 91 UJ 23 UJ 28 UJ
5 U 9 U 45 U ‘nu 14 U
5 U 9 U 45 U uv 14 U
10U 18 U 91 U 23U 28 U
5U 9 U 43 U 1nvu 14 U

Qualifiers:

J - estimated value
NA - not analyzed
U - not detected

UJ - reported quantitation limit is estimated

14 SED 170DUP
ug/Kg

25
25
25
25
75
64
13
13
13
NA
13
13
13
i3
25
13
13
25
13

cacac

aca+-

ccaoccocgaaacca

14 SED 171
ug/Kg

37
37
37
37
15
37
37
19
19
NA
19
19
19
19
37
19
19
37
19

g-caoccca

cc

ccaccgcaccacac



N

SAMPLE ID
UNITS

Dichloropropane, 1,2-
Dichloropropene,trans-1,3-
Trichloroethene
Dibromochloromethane
Trichloroethane,1,1,2-
Benzene
Dichloropropene,cis, 1,3-
Bromoform
Methyl-2-pentanone,4-
Hexanone,2-
Tetrachloroethene
Tetrachloroethane,1,1,2,2-
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes(total)

Xylenes, m-, p-

Kylene, o-

VOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 14 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

14 GW 101 14 SED 166 14 SED 167 14 SED 168 14 SED 169

ug/L ug/Kg ug/Kg ug/Kg ug/Kg
5U 9 U a5 U 1nu 14 U
5 U 9 u 45 U 11U 14 U
5U 9 U 45 U 1nvu 14 U
5U 9 U 45 U 1nvu 14 U
5 U 9 U as u 11u 14 U
5 U 9 U 45 U 1nvu 14 U
5U 9 U a5 U nu 14 U
5 U 9 U 45 U v 14 U
10 U 18 U 91 UJ 23y 28 UJ
10 U 18 U 91 UJ 23U 28 UJ
5U 9 U 45 U nyu 14 UJ
50U 9 U 45 U nvu 14 UJ
5U °U 45 UJ nvu 14 UJ
5 U o U 45 Ul 1nvu 14 UJ
s U 9 U 45 Ul 11U 14 Ul
5U 9 U 45 UJ 11u 14 UJ

s U NA NA NA NA
NA 9 U 45 UJ 1nvu 14 Ul
NA 9 U 45 Us 11U 14 Us

Qualifiers:
J - estimated value
‘ NA - not analyzed
U - not detected
UJ - reported quantitation limit is estimated

s

14 SED 170DUP

ug/Kg

13 U
13 U
13U
13U
13U
13 U
13U
13U
25 UJ
25 UJ
13 UJ
13 Ul
13 UJ
13 UJ
13 UJ
13 Us
NA

13 UJ
13 Us

st

14 SED 171
ug/Kg

19
19
19
19
19
19
19
19
37
37
19
19
120
19
19
19
NA
19 U
19 U

cocacococgacaaca

cccac



N —

SAMPLE ID
UNITS

BHC,alpha-
BHC,beta-
BHC,delta.
BHC,gamma-
Heptachlor

Aldrin

Heptachlor epoxide
Endosulfan I
Dieldrin
DDE4,4-

Endrin
Endosulfan IT
DDD,4,4-
Endosulfan sulfate
DDT,4,4-
Methoxychlor
Endrin ketone
Endrin aldehyde
Chlordane,alpha-
Chlordane,gamma-
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

14 SED 166
ug/Kg

32
32
32
32
3.2
32
32
32
6.2
6.2
6.2
6.2
6.2
6.2
6.2
32
6.2
6.2
32
32
320
62
130
62
62
62
62
62

R

PESTICIDES/PCBs COMPOUNDS DETECTED IN THE SOIL
SITE 14 - NAVAL STATION ROOGSEVELT ROADS

14 SED 167
ug/Kg

9.9
9.9
9.9
9.9
9.9

0.91
9.9
9.9

19
19
19
19
19
19
19
99
19
19

0.36

9.9
990
190
390
190
190
190
190
190

o g

gacooaccaocdgaoagoagccacggacaca

L=

caoacaccaccaca

PUERTO RICO
14 SED 168 14 SED 169
ug/Kg ug/Kg

U 039 J 43
u 32 U 43
U 32 U0 43
U 32w 43
U 32 U 43
J 32 U 0.61
U 32 U 43
U 320 43
U 63 UJ 8.4
U 63 U 8.4
U 63 U 8.4
8] 63 U 8.4
U 63 UJ 84
U 63 U 8.4
9) 0.22 NJ 8.4
U 32U 43
U 63 UJ 84
U 63 U 84
J 32 U 43
U 32 U 43
U 320 U 430
U 60 U 84
U 130 U 170
U 60 U 84
9] 60 U 84
U 60 U 84
U 60 U 84
U 60 U 84
Qualifiers:
J - estimated value
U - not detected

UJ - reported quantitation limit is estimated

NJ - presumptive evidence for the presence of the material at an estimated value

ccocQaccacgocgogaccccggaacoacaQaao-gaaccacca

14 SED 170DUP
ug/Kg

0.071
4.1
4.1
4.1

0.27
0.22
0.62
4.1
79
0.26
7.9
0.21
7.9
7.9
0.58
41
7.9
0.94
4.1
4.1
410
79
160
79
79
79
79
79

J
U
U

CaZg-CCZZES

cccacgccocddccaoa-caczZ

14 SED 171
ug/Kg

8.4
8.4
84
8.4
8.4
8.4
I.1
8.4
16
25
16
16
4.1
16
16
3.1
16
2.1
5.5
8.4
840
160
330
160
160
160
160
160

cggeaa

zoazccwda ca-cg

—_

cacccaocaca-



ez

. "

SAMPLEID
UNITS

Phenol
Bis(2-chloroethyl)ether
Chlorophenol,2-
Dichlorobenzene,1,3-
Dichlorobenzene,1,4-
Dichlorobenzene,1,2-
Methylphenol,2-
Bis(2-chloroisopropyl)ether
Methylphenol,4-
N-nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

Nitrophenol,2-
Dimethylphenol,2,4-
Bis(2-chloroethoxy)methane
Dichlorophenol,2,4-
Trichlorobenzene, 1,2,4-
Naphthalene
Chloroaniline,4-

14 SED 166
ug/Kg

2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300

dococcooccaaQaaocaaoaocggocacca

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 14 - NAVAL STATION ROOSEVELT ROADS

14 SED 167

PUERTO RICO

14 SED 168 14 SED 170DUP
ug/Kg ug/Kg ug/Kg ug/Kg
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
120600 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 U 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300
12000 UJ 2800 U R 3300

Qualifiers:
J - estimated value

R - result is rejected and nnusable

U - not detected

UJ - reported quantitation limit is estimated

coaaccacccococcoococoococaQqaoacca

14 SED 171
ug/Kg

4800
4800
4800
4800
4800
4800
4800
4300
4800
43800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800

coocccccaccocoooQoaccococccQacac



e

SAMPLE ID
UNITS

Hexachlorobutadiene
Chloro-3-methylphenol,4-
Methylnaphthalene,2-
Hexachlorocyclopentadiene
Trichlorophenol,2,4,6-
Trichlorophenol,2,4,5-
Chloronaphthalene,2-
Nitroaniline,2-
Dimethylphthalate
Acenaphthylene
Dinitrotoluene, 2,4-
Nitroaniline,3-
Acenaphthene
Dinitrophenol,2,4-
Nitropheno},4-
Dibenzofuran
Dinitrotoluene,2,4-
Diethylphthalate
Chloropehnyl-phenylether,4-
Fluorene

Nitroaniline,4-

14 SED 166
ug/Kg

2300
2300
2300
2300
2300
5700
2300
5700
2300
2300
2300
5700
2300
5700
5700
2300
2300
2300
2300
2300
5700

cocCcccoccococaQagaoaccaoccacacacca

e

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 14 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

14 SED 167
ug/Kg

12000
12000
12000
12000
12000
30000
12000
30000
12000
12000
12000
30000
12000
30000
30000
12000
12000
12000
12000
12000
30000

Uy
us
uJ
us
uJ
us
us
w
us
us
uJ
us
193]
us
uJ
uJ
us
us
uJs
us
us

14 SED 168
ug/Kg

2800
2800
2800
2800
2800
7000
2800
7000
2800
2800
2800
7000
2800
7000
7000
2800
2800
2800
2800
2800
7000

gococoacooaggoaaaocacacocacca

Qualifiers:
J - estimated value

14 SED 169
ug/Kg

MR R R IR IR IR AI IR

R - result is rejected and unusable

U - not detected

UTJ - reported quantitation limit is estimated

14 SED 170DUP
ug/Kg

3300
3300
3300
3300
3300
8200
3300
8200
3300
3300
3300
8200
3300
8200
8200
3300
3300
3300
3300
3300
8200

ddccdccoacaccdocacacaoacaaacacacca

14 SED 171
ug/Kg

4800
4800
4800
4800
4800
12000
4800
12000
4800
4800
4800
12000
4800
12000
12000
4800
4800
4800
4800
4800
12000

cdgoaccaccocacaocaocgogaacoacaca

s



SAMPLE ID
UNITS

Dinitro-2-methylpheno},4,6-
Ne-nitrosodiphenylamine
Bromophenyl-phenylether,4-
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthaalte
Dichlorobenzidine,3,3-
Benzo(a)anthracene
Chrysene
Bis(2-ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

.

14 SED 166
ug/Kg

5700
2300
2300
2300
5700
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300
2300

cdoccaccaocoaggoaoocoacaoaaooaccacaaca

et
A

SEMIVOLATILE COMPOUNDS DETECTED IN THE SOIL
SITE 14 - NAVAL STATION ROOSEVELT ROADS

14 SED 167
ug/Kg

30000 UJ
12000 UJ
12000 UJ
12000 UJ
30000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJ
12000 UJY
12000 UJ

PUERTO RICO

14 SED 168 14 SED 169
ug/Kg ug/Ke

7000
2800
2800
2800
7000
2800
2800
2800

220
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800
2800

cdaaaccdcoacggaoacoaaagoc-goocaggaccca
MR OO WO IAIIA AN IAIAR

Qualifiers:

J - estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

14 SED 170DUP
ug/Kg

8200
3300
3300
3300
8200
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300
3300

cQaccococoococQaaoccocaocgcaecacaa

14 SED 171
ug/Kg

12000
4800
4800
4800

12000
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800
4800

(o ol o i« i ol o o J ol ol ol o ¥ ol o i o o o i ol o o o f o o i o

et



INORGANIC CHEMICALS DETECTED IN THE SOIL AND SEDIMENT
SITE 14 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
SAMPLE ID 14 SED 166 14 SED 167 14 SED 168 14 SED 169 14 SED 170DUP 14 SED 171
UNIT ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg
Aluminum 5810 31300 10000 8350 1020 3540
Antimony 36 U 18 U 45 U 55 U 5 U 73 U
Arsenic 5.8 108 B 6.6 5.8 44 B 22 U
Barium 162 B 64 U 16 U 196 U 176 U 261 U
Beryllium 022 U 12 B 027 U 033 U 03 U 044 U
Cadmium 2w 10 W 25 U 3.1 W 2.8 UJ 41 UJ
Calcium 375000 31900 424000 686000 594000 153000
Chromium 15 328 21 35 B 5.5 14.6
Cobalt 35U 175 U 44 U 53U 48 U 71 U
Copper 12.8 66.7 9.2 B 71 U 6.4 U 9.4 U
Iron 9360 33700 9400 23800 27600 5450
Lead 3.8 J 83 J 1.7 ) 24 ) 2.5 ] 277
Magnesium 12100 28400 150000 69500 6750 8230
Manganese 114 228 122 18.1 254 49.9
Mercury 017 U 0.76 U 021 U 029 U 024 U 037 U
Nickel 68 U 369 B 85 U 104 U 94 U 139 U
Potassium 1350 B 8680 B 1620 B 1120 B 1020 B 2430 B
Selenium 0.87 UJ 44 U 26 7 1.3 UJ 1.2 U 1.8 U
Silver 1.6 UI 82 U 2 U 25 UJ 22U 33 W
Sodium 13800 J 121000 J 21200 J 20600 J 19000 J 48300 J
Thallium 0.55 UJ 27 U 068 UJ 0.83 UJ 075 UJ 1.1 UJ
Vanadium 24.2 136 23.5 79 U 72 U 266 B
Zinc 14.8 112 17.1 54 B 10.1 102 B
Cyanide 018 U 091 U 023 U 028 U 025 U 037 U
Qualifiers:

J « estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quarititation limit is estimated

B - value is greater than the Instrument Detection Limit but less than the
Contract Required Detection Limit



SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1
Dichloroethane,1,2-
Dichloroene, 1,1+
Dichloroene, 1,2- (total)
Dichloroene,cis-1,2-
Dichloroene,trans.1,2-

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT

18 GW 101
ug/L

—
W

W

dcoccocaccoccCcocggwaocaaa-

10

10

[V RV Y Y ]

NA
NA

)

SITE 18 - NAVAL STATION ROOSEVELT ROADS

18 GW 102
ug/L

AT IV Y

10

(T I Y A )

NA
NA

PUERTO RICO

18 GW 103 18 GW 169
ug/L. ug/L
J 137 10
U 5 U 5
U 5 U 5
U 5 U 5
U 10 U 10
U 10 U 10
J 50 5
u 50 5
U 50 5
U 10U 10
U 5 U 5
u 10U 10
U 5 U 5
U 5 U 5
U 5U 5
U 5 U 5
U 5U 5
NA NA
NA NA

Qualifiers:

J - estimated value

NA - not analyzed
R - result is rejected and unusable

U - not detected
UJ - reported quantitation limit is estimated

ccoccgddocgocaoccacaagoaccacc

1888172
ug/Kg

17

A
cocogaQococccccaoa-wmMmaCcaocaca

1888 173
ug/Kg

17

17

17

17

cococQcoooccCccaocaQRraaCocaoaaQ

et



e
1
N

SAMPLE ID
UNITS

Dichloropropane, 1,2-
Dichloropropene,cis-1,3-
Dichloropropene,trans-1,3-
Ethylbenzene

Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroene

Toluene
Trichloroethane,1,1,1-
Trichloroethane,1,1,2-
Trichloroene

Vinyl acetate

Vinyl chloride
Xylenes(total)
Xylenes,m-,p-,

Xylenes,o-

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT

18GW 101
ug/L

W A W th v L

Zuss
caoacaoccaacccaocdadaogocaocaadccda

<

¥ 3

)

SITE 18 - NAVAL STATION ROOSEVELT ROADS

18 GW 102
ug/L

PUERTO RICO
18 GW 103 18 GW 169 1885172
ug/L ug/L ug/Kg
U 5U 5 U 67U
U 5U s U 6 U
U 5 U s U 6 U
9] 5 U 50U 6 U
U 10U 10U 11 U
U 10 U 10 U 1Hvu
4] 5U 5U 13U
U 5U 5U 6U
U 5 U 5 U 6 U
u 5 U 513 6 U
U 5U 5 U 6 U
U 5U 5U 6U
U s U s U 6 U
U 5U s U 6 U
U 10U 16 U 1 u
U 10U 10U 1nvu
U 5 U 5U NA
NA NA 6 U
NA NA 6U
Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

1885173
ug/Kg

(-II- -E-E - - ]

3
coccoacccocccccaocccocaaocac

£ 3

v o
a c
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SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-
BHC,beta-
BHC,delta-
BHC,gamma-
Chlordane,alpha-
Chlordane,gamma-
DDD,4,4-

DDE 4,4-
DDT,4,4-
Dieldrin
Endosuifan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

PESTICIDES/PCBs COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT

18 GW 101
ug/L

0.0064
0.13
0.26
0.13
0.13
0.13
0.13
0.13

0.0064

0.0064

0.0064

0.0064

0.0064

0.0064

0.013
0.013
0.013
0.013
0.0064
0.013
0.013
0.013
0.013
0.013
0.0064
0.0064
0.064
0.64

codgQcococaoccoccocococococcdacoocoQQaaococaccacac

)

e

SITE 18 - NAVAL STATION ROOSEVELT ROADS

18GW 102
ug/L

0.0064
0.13
0.26
0.13
0.13
0.13
0.13
0.13

0.0064

0.0064

0.0064

0.0064

0.0064

0.0064

0.013
0.013
0.013
0.013
0.0064
0.013
0.013
0.013
0.013
0.013
0.0064
0.0064
0.064
0.64

(ol <l ol o i« I ol « B o I = B« B = i = B = I o I o i o = B o J o N s o J ol o = R o X o =

Qualifiers:

X
E - concentration exceeds calibration range of GC/MS instrument

J - estimated value

PUERTO RICO

18GW 103
uglL

0.0064
0.13
0.26
0.13
0.13
0.13
0.13
0.13

0.0064

0.0064

0.0064

0.0064

0.0064

0.0064

0.013
0.013
0.013
0.013
0.0064
0.013
0.013
0.013
0.013
0.013
0.0064
0.0064
0.064
0.64

R - result is rejected and unusable

U - not detected

cocogocodcdocggocOococooccocgoaoacocaccacacacaocacancdg

UJ - reported quantitation limit is estimated

1888172
ug/Kg

46
89
180
89
89
89
89
89
4.6
4.6
4.6
4.6

uJ
Uy
[#1]
us
uJ
uJ
uJ
uJ
u
uJ
o
u

24 J

23
140

380 J

1300
8.9
4.6
8.9
8.9
89
8.9
8.9
4.6
4.6

46
460

EJ
uJ
uJ
us
ur
w
ur
w
uJy
uJ
ur
u

1888173
ug/Kg

36
n
140
T
n
71
71
7
3.6
3.6
3.6
3.6
4.1
3.7
38
33
320
7.1
3.6
71
7.1
71
7.1
7.1
3.6
3.6
36
360

us
us
uJ
us
uJ
u
uJ
u

i
g’

1888174
ug/Kg

14
280
560
280
280
280
280
280

14

14

14

14

13

14
160
150

4500

28

14

28

28

28

28

28

14

14
140

1400

uJ
ul
uJ
UJ
uJ
uJ
ul
uJ
uJ
uJ
uJ
uJ

ur

EJ
Ul
9]
uj
uJ
uJ
uJ
ur
uJ
uUJ
us
ul



b ; | "

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
SAMPLE ID 18GW 101 18 GW 102 18GW 103 1888172 1888 173 1858174
UNITS ug/L ug/L ug/llL . ug/Kg ug/Kg ug/Kg
Acenaphne 20 UJ 21 U 20 U 1500 U 3400 U 1600
Acenaphthylene 20 W) 21U 20U 1500 U 3400 U 1600
Anthracene 20 W 21 U 20 U 1500 U 3400 U 1600
Benzo(a)anthracene 20 UJ 21 U 20U 1500 U 3400 U 1600
Benzo(a)pyrene 20 UJ 21 U 200 1500 U 3400 U 1600
Benzo(b)fluoranne 20 UJ 21U 20U 1500 U 3400 U 1600
Benzo(g,h,i)perylene 20 UJ 21 U 20U 1500 U 3400 U 1600
Benzo(k)fluoranne 20 W - 21y 20U 1500 U 3400 U 1600
Bis(2-chloroethoxy)methane 20 U 21 U 20 U 1500 U 3400 U 1600
Bis(2-chloroethyl)er R 21 U 20U 1500 U 3400 U 1600
Bis(2-chloroisopropyl)er R 21U 200 1500 U 3400 U 1600
Bis(2-ethylhexyl)phthalate 23 UJ 23 20 U 460 J 1700 J 1600
Bromophenyl-phenyler,4- R 21U 200 1500 U 3400 U 1600
Butylbenzylphthaalte 20 UJ 21 U 20U 1500 U 3400 U 1600
Carbazole 20 UJ 21U 20U 1500 U 3400 U 1600
Chloro-3-methylphenol,4- R 21 U 200 1500 U 3400 U 1600
Chloroaniline,4- 20 U 21 U 20U 1500 U 3400 U 1600
Chloronaphthalene,2- 20 UJ 21 U 20U 1500 U 3400 U 1600
Chloropehnyl-phenyler,4- R 21U 20U 1500 U 3400 U 1600
Chlorophenol,2- R 21 U 20U 1500 U 3400 U 1600
Chrysene 20 UJ 2t U 20U 1500 U 3400 U 1600
Quaiiﬂers:

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

R - result is rejected and unusable

U - not detected

U - reported quantitation limit is estimated

ccocogdoccCcoccooococoococQacaaaocaaacg



SAMPLEID
UNITS

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene,1,4~
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Dicthylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Dinitro-2-methylphenol,4,6-
Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranne

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT

18GW 101
ug/L

20
20
20
20
20
20
20
20

20

20

20
20
20
20
20
20
20
20

uJ
w
ur
w

(o}

uJ

uJ

u

uJ
uJ
uJy
uJ
us

uJ
U

)

SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

18 GW 102 18 GW 103
ug/L ug/L.
21 U 20
21 U 20
21U 20
21U 20
21 U 20
21U 20
21U 20
21 U 20
21 U 20
21 U 20
21U 20
21 U 20
52 U 51
52 U 51
21 U 20
21 U 20
21U 20
21 U 20
21 U 20
21 U 20
21U 20
21 U 20

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument

J « estimated value
R - result is rejected and unusable
U - not detected

UJ - reported quantitation limit is estimated

cocoaoocaocdQaocaaacaoaogaoccocogacacanc

1858172
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

cocccdaagodagcdaoccoccaaaagaoagcaoaaqag

1888173
ug/Kg

3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400

cccococdocccoQcococococQocooaacgccacac

18 8S 174
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

(ol o oSN o B« BN o3 = B o BN o i « i o B o S o o « N o i o B o B © i « i e g o



SAMPLEID
UNITS

Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene, 1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT

18 GW 101
ug/L

20
20
20

g

emwm™waa

20
51U
51 W
51w
20 U

20 U

20 UJ
200

) T3

)

SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

18 GW 102 18 GW 103
ug/L ug/L
21 U 20
21 U 20
21 U 20
21 U 20
21 U 20
21U 20
21U 20
21U 20
52U 51
52U 31
52 U 51
21U 20
21 U 20
52 U 51
52 U 51
21U 20
21 U 20
21 U 20
21 U 20
52U 51
21U 20

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument

J - estimated value
R - result is rejected and unusable
U - not detected

cocaoaogcccocadaoaacococaococaocaaccaa

UJ - reported quantitation limit is estimated

1888172
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

coccaocacocQadcocaocagccaocgccacanca

18 8S 173
ug/Kg

3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400
3400

cadaccoccocodcCcococaocaoQocococaocogaoaccacaa

18 85 174
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

cococococcccocococococQccaaocaocagaac



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

18 GW 101A
ug/L

518 J
472 Ul
3 Ul

22.5 UI’

117
28 UJ
238000 J
59 UJ
155 UJ
5.1 U3
1020 J
1.8 UJ
211000 J
482 J
2.8 J
78 W
7440 J
12 Us

63 UJ
2000000 J
LS Ur

8.5 UJ
217

10 UI

- ’ j j
INORGANIC CHEMICALS DETECTED IN SOIL
SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
18 GW 101B 18 GW 102A 18 GW 102B 18 GW 103A
ug/L ug/L ug/L ug/L
392 UJ 3850 5373 5550 J
472 U 472 U 472 U 472 U1
3w 317 3 U 3 ul
225 UJ 1120 1120 22.5 UJ
0.81 J 1.1 B 06 U 12 J
28 UJ 28 U 28 U 28 U
245000 J 425000 388000 9030 J
59 Uj 104 UJ 104 UJ 204 J
155 UJ 155 Wy 155 UJ 155 UI
71 209 J 51 Ul 306 J
145 UJ 20200 144000 6810 J
1.8 UJ 106 J 9 U 1.8 UJ
217000 J 298000 541000 9020 -1
369 J 10000 9610 345 J
14 7 02 UJ 0.2 UJ 02 'UJ
78 UJ 78 UJ 78 UJ 78 UJ
7870 J 35100 34000 3040 J
12 U 12 U 24 W 24 UJ
63 UJ 63 U 63 U 63 UJ
1920000 J 4600000 J 4570000 J 205000 J
15w R 75 UI L5 UJ
8.5 UJ 85 Ul 143 W 222 7
16 J 187 J 121 U 26 J
i NA 10 Us NA 10 UJ
Qualifiers:
J - estimated value
NA - not analyzed
R - result is rejected and unusable Py

U - not detected

UJ - reported quantitation limit is estimated

B - value is greater than Instrument Detection Limit but less than
Contract Required Detection Limit

18 GW 103B
ug/L

39.2
47.2

225
0.8
2.8

7000
5.9

15.5
5.1

86.7
1.8

5620
230
0.2

7.8
2990
24

6.3
198000
L5

8.5

12.1
NA

uJ
uJ
uJ
uJ
uJ
uJ

uJ
uJ
ul

u)

uJ

uJ

us
uJ

uJ
u
uJ



SAMPLE ID
UNITS

Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Butanone,2-

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Dichloroethane, 1,1-
Dichloroethane,1,2-
Dichloroene,1,1-
Dichloroene, 1,2« (total)
Dichloroene,cis-1,2~
Dichloroene,trans-1,2-

VOLA

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS

18SS 174
ug/Kg

230

=N
cadcddgdcoccoccgocadam®acaaag

)

™

)

PUERTO RICO

1885175 18858176 1888 177

ug/Kg ug/Kg ug/Kg
5517 76 U 310 J
70 6 U 6 U
70 6 U 6 U
70 6 U 6 U
14 U 12 U 12U
14 U 12U R
8 U 6 U 6 U
U 6 U 6 U
70 6 U 6 U
14U 12 U 12 U
7U 6 U 6 U
14 U 12U 12U
70 6 U 6 U
70 6 U 6 U
70 6 U 6 U
7U0 6 U 6 U

NA NA NA
70 6 U 6 U
70 6 U 6 U

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

18 SS 178DUP
ug/Kg

32
6
6
6

12

o
cogcoccCccccoce-®mmcaaoaca

1885 179
ug/Kg

N
(ol ol ol o N o B ol = i = I =3 = B o i o B o o B o

e



VOLA

SAMPLE ID
UNITS

Dichloropropane,1,2-
Dichloropropene,cis-1,3-
Dichloropropene,trans-1,3-
Ethylbenzene
Hexanone,2-
Methyl-2-pentanone,4-
Methylene chloride
Styrene
Tetrachloroethane,1,1,2,2-
Tetrachloroene

Toluene
Trichloroethane,1,1,1-
Trichloroethane, 1,1,2-
Trichloroene

Vinyl acetate

Vinyl chloride
Xylenes(total)
Kylenes,m-,p-,

Xylenes,o-

-3 -3 -3

)

S

VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT

18 85 174

cacaadaQaacococccaccacaca

N o
c a

SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

188§ 175 1888176 1888177

ug/Kg ug/Kg ug/Kg
7 U 6 U 6 U
7U 6 U 6 U
7U 6 U 6 U
70U 6 U 6 U
14 UJ 12U 12 U
14 UJ 12U 12U
43U 12 U 13U
70 6U 6 U
7U 6 U 6 U
7U 6U 6U
7U 6 U 6 U
7U 6 U 6 U
7U 6 U 6 U
7U -6 U 6 U
14 U 12U 12U
14U 12 U 12U

NA NA NA
70 6U 6 U
7U 6 U 6 U

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

18 SS 178DUP
ug/Kg

ccaogocccococcaocccocacccaca

A o
c

1888179

—

coccaccocCcddaoaocaococaacaoac

i

A



SAMPLE ID
UNITS

Aldrin
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
BHC,alpha-

BHC beta-
BHC,delta-
BHC,gamma-
Chlordane,aipha-
Chlordane,gamma-
DDD,4,4-

DDE 4,4-

DDT 4,4-
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

PES

PESTICIDES/PCBs COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT

1888175
ug/Kg

2.6
50
100
50
50
50
50
50
2.6
2.6
2.6
26
2.6
2.6
5.1

ur
uJ
uJ
uJy
uJ
ur
uj
uJ
Uy
ur
ur
uJ
[¢4)
w
J

9.4 J

120

[V VIR T VA~ NP

L.

2.6
26
26
260

uy
uy
uJ
wy
uy
uy
uJ
uJ
ary
us
uJ

SITE 18 - NAVAL STATION ROOSEVELT ROADS

1888176
ug/Kg

0.24 UJ
4.7 UJ
9w
47 Ul
47 W
47 W
4.7 UJ
47 U
- 024 U
0.24 UJ
024 U
024 UJ
024 W
024 UJ
0.47 UJ
47 J
34 )
0.47 UJ
024 UJ
0.47 UJ
047 W
047 UJ
047 UJ
0.47 U
024 W
0.24 UJ
0.86 UJ
24 U

Qualifiere:
Q ]

E - concentration exceeds calibration range of GC/MS instrument

J - estimated value

PUERTO RICO
1888177 1855178
ug/Kg ug/Kg
0.24 UJ 023 UJ
47 UI 45 UI
9.6 UJ 92 UJ
47 UJ 45 UI
47 UJ 45 Ul
47 Ul 45 UJ
47 UJ 45 Uy
47 UJ 45 UJ
024 UJ 023 UJ
024 UJ 023 UJ
0.24 UJ 0.23 UJ
0.24 UJ 023 UJ
0.24 UJ 0.23 UJ
024 UJ 023 UJ
0.47 UJ 0.71 7
12 7 1.6 J
Ll ] 127
0.48 UJ 0.45 UJ
024 UJ 023 UJ
0.47 UJ 045 UJ
0.47 UJ 045 UJ
0.47 UJ 0.45 UJ
0.47 UJ 045 UJ
0.47 UJ 0.45 UJ
0.24 Ul 023 UJ
0.24 UJ 023 W
24 UJ 23 UJ
24 U} 23 UJ

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

1888179
ug/Kg

0.23
4.4
8.9
4.4
4.4
44
4.4
4.4

0.23

0.23

0.23

0.23
5.2

11
40
36
0.44
0.23
0.44
0.44
0.44
0.44
0.44
0.23
0.23
23
23

188S181C
ug/Kg

0.22
4.2
8.6
4.2
4.2
42
4.2
42

0.22

0.22

0.22

0.22

0.22

0.22

0.42
6.5
42

0.42

0.22

0.42

0.42

0.42

0.42

0.42

0.22

0.22
2.2

22

w
ur
ui
uJ
uJ
uJ
ur
u
uJ
uJ
uJ
uJ
uJ
w
uJ
J

J

uJ
uJ
ul
Ul
w
uJ
w
u
uJ
U
uJ



SAMPLE ID
UNITS

Acenaphne
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranne
Benzo(g h,i)perylene
Benzo(k)fluoranne
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)er
Bis(2-chloroisopropyl)er
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenyler,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-methylphenol,4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenyler,4-
Chlorophenol,2-

Chrysene

) ") ) ) ") T3 )
SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO
18 88 175 18 S8 176 1888177 1888 178 1885179 18 SW 108
ug/Kg ug/Kg ug/Kg ug/Kg ug/Ke uglL
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 310 J 23
1800 U 1600 U 1500 U 1600 U 350 J 23
1800 U 1600 U 1500 U 1600 U 660 J 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
"~ 1800 U - 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1100 J 600 J 350 1600 U 1500 U 2
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 450 J 23
Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument

J - estimated value
R - result is rejected and unusable
U - not detected

UJ - reported quantitation limit is estimated

cocccccocccococ+-waccaQaaacoccocacacaa



SAMPLE ID
UNITS

Di-n-butylphthalate
Di-n-octylphthalate
Dibenzo(a,h)anthracene
Dibenzofuran
Dichlorobenzene,1,2-
Dichlorobenzene, 1,3-
Dichlorobenzene,1,4-
Dichlorobenzidine,3,3-
Dichlorophenol,2,4-
Diethylphthalate
Dimethylphenol,2,4-
Dimethylphthalate
Dinitro-2-methylphenol,4,6-
Dinitrophenol,2,4-
Dinitrotoluene,2,4-
Dinitrotoluene,2,4-
Fluoranne

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

SE

)

SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT

18 S8 175
ug/Kg

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

cocaccaccaacococoaaaocaoccccccaccaaa

SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

1888 176 1888177
ug/Kg ug/Kg
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U

» 1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U
1600 U 1500 U

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument

J - estimated value
R - result is rejected and unusable
U - not detected

UJ - reported quantitation limit is estimated

1858178
ug/Kg

1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600
1600

cocaoaacaccoocadcdcocococgccocacaoacocaoccca

1888 179
ug/Kg

1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

240
1500
1500
1500
1500
1500

cooccaoav-caoocococococococcocaccocaccacg

18 SW 108
uglL

23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23
23

(ol =i <IN o B = B o « BN o i = I = i o i o B = o f¥ o B o J @ i = B o i « N o



SAMPLE ID
UNITS

Indeno(1,2,3-cd)pyrene
Isophorone
Methylnaphthalene,2-
Methylphenol,2-
Methylphenol,4-
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
Naphthalene
Nitroaniline,2-
Nitroaniline,3-
Nitroaniline,4-
Nitrobenzene
Nitrophenol,2-
Nitrophenol,4-
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
Trichlorobenzene,1,2,4-
Trichlorophenol,2,4,5-
Trichlorophenol,2,4,6-

A

SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

18 88 175 1888176 1885177 1885178 1888179 18SW 108
ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg ug/L
1800 U 1600 U 1500 U 1600 U 260 I 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 300 J 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23
1800 U 1600 U 1500 U 1600 U 1500 U 23

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

R - result is rejected and unusable

U - not detected .

UT - reported quantitation limit is estimated

ccccccococCcaoaQcococoocaococacaogaacocaoaa



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium

- Vanadium
Zinc
Cyanide

188S 172
mg/Kg

24100
10.9
0.69
573
0.47

11

14600
17.1
234

uJ

774 J
35000 J

78
18300
762
0.1
22
647
0.55
1.4
1580
0.34
89.2
87
0.11

S

gl
N’
e’
A4
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INORGANIC CHEMICALS DETECTED IN SOIL
SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

1888173 18 85174 18 88 175 1885176 1888177

mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg
19700 J 3760 J 3210 J 8560 J 20800 J
163 U s v 1BU 112 U 11U
1 us 23 ) 29 J 79.1 ) 164 J

109 338 B 16.4 B 349 B 89.2
0.47 B 015 U 017 U 0.14 U 0.53 B
097 U 068 U 077 U 067 U 1.1 B

10600 466000 475000 317000 60000
34 7 69 I 78 J 102 J 152 J

© 26,1 41 B 26 U 67 B 29.8
335 J 271 143 1 49.8 1 61.2 J
30800 J 7480 J 5670 J 12400 J 28800 J

17.1 10.8 1.5 1.6 47

19000 6120 4930 5720 13600
857 J 130 J 102 J 378 J 1260 J
0.16 U 012 U 0.15 U 0.1 U 01 U

26.9 46 U 52 U 44 U 16.3
270 U 397 U 341 U 493 U 457 U
0.83 UJ 0.58 UJ 0.66 UJ 0.57 UJ 0.56 UJ
22 U 15 U 17U 1.5 U 1.5 U
4940 J 3610 J 3040 J 2570 J 1520 J
0.52 UJ 037 UJ 0.41 UJ 036 UJ 035 UJ

95.3 206 J 161 J 452 98.7
87.8 J 285 J 103 J 21 J 777 ]
017 U 012 U 0.14 U 012 U 012 U

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated

B - value is greater than Instrument Detection Limit but less than
Contract Required Detection Limit
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VOLA VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

SAMPLE ID 18 SED 182 18SW 108

UNITS ug/Kg ug/L.

Acetone 730 18

Benzene 19U U
Bromodichloromethane 19 U 8]
Bromoform 19U U
Bromomethane 383 U 100U
Butanone,2- 390 J 10U
Carbon disulfide 19 U 5U
Carbon tetrachloride 19 U 5 U
Chlorobenzene 19 U 50
Chloroethane 33 U 10 U
Chloroform 19 U 50
Chloromethane 38U 10 U
Dibromochloromethane 19 U 5 U
Dichloroethane, 1,1~ 19 U 5 U
Dichloroethane, 1,2- 19 U s U
Dichloroene, 1,1+ 19 U 5 U
Dichloroene, 1,2- (total) NA 5 U
Dichloroene,cis-1,2- 19 U NA

Dichloroene,trans-1,2- 19 U NA

Qualifiers:

J - estimated value

NA - not analyzed
R - result is rejected and unusable

U - not detected
UJ - reported quantitation limit is estimated
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VOLA VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

SAMPLEID 18 SED 182 18 SW 108

UNITS ug/Kg ug/L

Dichloropropane,1,2- 19 U 5 U
Dichloropropene,cis-1,3- 19 U 5 U
Dichloropropene,trans-1,3- 19 U 5 U
Ethylbenzene 19 W 5 U
Hexanone,2- 38 WJ 10U
Methyl-2-pentanone,4- 38 U 10U
Methylene chloride 56 U 5U
Styrene 19 W 5 U
Tetrachloroethane,1,1,2,2- 19 UJ 5 U
Tetrachloroene 19 W 5 U
Toluene 68 J 5U
Trichloroethane,1,1,1- 19U S U
Trichloroethane,1,1,2- 19 U 5§ U
Trichloroene 19 U 50
Viny! acetate 38 U 10U
Vinyl chloride 38 U 10U
Xylenes(total) NA 5U
Xylenes,m-,p-, 19 UJ NA

Xylenes,o- 19 UJ NA

Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated
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PES PESTICIDES/PCBs COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

SAMPLE ID 18SS181D 18SS181E 18 SW 108 18SED182

UNITS ug/Kg ug/Kg ug/L ug/Kg

Aldrin 022 UJ 023 W 0.0066 U 15 uJ
Aroclor-1016 42 UJ 44 U 013 U 300 UJ
Aroclor-1221 86 UJ 9 026 U 600 UJ
Aroclor-1232 42 UJ 44 UJ 013 U 300 UJ
Aroclor-1242 42 UJ 44 W 013 U 300 UJ
Aroclor-1248 42 W 44 U 013 U 300 UJ
Aroclor-1254 ) 42 UJ 44 UJ 013 U 300 UJ
Aroclor-1260 42 UJ 44 U 013 U 300 UJ
BHC,alpha- 022 UJ 023 U . 0.0066 U 15 UJ
BHC,beta- 022 UJ 023 W 0.0066 U 15 UJ
BHC,delta- 022 UJ 023 U 0.0066 U 15 UJ
BHC,gamma- 022 UJ 023 W 0.0066 U 15 U
Chlordane,alpha- 022 UJ 023 UJ 0.017 160 J
Chlordane,gamma- 022 UJ 023 UJ 0.0066 U 180 J
DDD,4,4- 0.42 UJ 044 UJ 0.076 4700 EJ
DDE4,4- 17 7J 34 ) 0.092 550 J
DDT,4,4- 6 J 377 0.013 U 490 J
Dieldrin 042 UJ 0.45 UJ 0013 U 30 UJ
Endosulfan I 022 UJ 023 UJ 0.0066 U 230 J
Endosulfan II 042 UJ 0.44 UI 0.013 U 30 U
Endosulfan sulfate 042 UJ 0.44 UJ 0013 U 30 U
Endrin 042 U 044 UJ 0013 U 30 W
Endrin aldehyde 042 UJ 0.44 UJ 0013 U 30 W
Endrin ketone 042 UJ 0.44 UJ 0.013 U 30 WJ
Heptachlor 022 UJ 023 UI 0.0066 U 15 UJ
Heptachlor epoxide 022 UJ 023 UJ 0.0066 U 15 uJ
Methoxychlor 22 U 23 UJ 0.066 U 150 UJ
Toxaphene 2 U 23 UJ 0.66 U 1500 UJ

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Acenaphne
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranne
Benzo(gh,i)perylene
Benzo(k)fluoranne
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)er
Bis(2-chloroisopropyl)er
Bis(2-ethylhexyl)phthalate
Bromophenyl-phenyler,4-
Butylbenzylphthaalte
Carbazole
Chloro-3-meﬂ1ylphenol;4-
Chloroaniline,4-
Chloronaphthalene,2-
Chloropehnyl-phenyler,4-
Chlorophenol,2-
Chrysene

) ) 5 ) )

)

SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT

18 SED 182
ug/Kg

5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
5100
1100
5100
3100
5100
5100
5100
5100
5100
5100
5100

cdQooccocccao-gaoaocoaaoaoacaoaacaca

SITE 18 - NAVAL STATION ROOSEVELT ROADS
PUERTO RICO

.

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated
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SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID 18 SED 182

UNITS ug/Kg

Di-n-butylphthalate 5100 U
Di-n-octylphthalate 5100 U
Dibenzo(a,h)anthracene 5100 U
Dibenzofuran 5100 U
Dichlorobenzene,1,2- 5100 U
Dichlorobenzene, 1,3+ 5100 U
Dichlorobenzene,1,4- 5100 U
Dichlorobenzidine,3,3- 5100 U
Dichlorophenol,2,4- 5100 U
Diethylphthalate 5100 U
Dimethylphenol,2,4- 5100 U
Dimethylphthalate 5100 U
Dinitro-2-methylphenol,4,6- 5100 U
Dinitrophenol,2,4- 5100 U
Dinitrotoluene,2,4- 5100 U
Dinitrotoluene,2,4- 5100 U
Fluoranne 5100 U
Fluorene 5100 U
Hexachlorobenzene 5100 U
Hexachlorobutadiene 5100 U
Hexachlorocyclopentadiene 5100 U
Hexachloroethane 5100 U

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

R - result is rejected and unusable

U - not detected

UJ - reported quantitation limit is estimated
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SE SEMIVOLATILE COMPOUNDS DETECTED IN GROUNDWATER, SOIL, SURFACE WATER, AND SEDIMENT
SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO

SAMPLE ID 18 SED 182
UNITS ug/Kg
Indeno(1,2,3-cd)pyrene 5100 U
Isophorone 5100 U
Methylnaphthalene,2- 5100 U
Methylphenol,2- 5100 U
Methylphenol,4- 5100 U
N-nitrosodi-n-propylamine 5100 U
N-nitrosodiphenylamine 5100 U
Naphthalene 5100 U
Nitroaniline,2- 5100 U
Nitroaniline,3- 5100 U
Nitroaniline,4- 5100 U
Nitrobenzene 5100 U
Nitrophenol,2- 5100 U
Nitrophenol,4- 5100 U
Pentachlorophenol 5100 U
Phenanthrene 5100 U
Phenot 1300 J
Pyrene 5100 U
Trichlorobenzene,1,2,4- 5100 U
Trichlorophenol,2,4,5- 5100 U
U

Trichlorophenol,2,4,6- 5100

Qualifiers:

E - concentration exceeds calibration range of GC/MS instrument
J - estimated value

R - result is rejected and unusable

U - not detected v

UJ - reported quantitation limit is estimated



SAMPLE ID
UNITS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

1885178
mg/Kg

1810
11.3
30.2
59.6

0.4
1

9560
154
244
56.1

24000
6.9
11900
904
0.11
163
550
0.57
15

1610
0.36
79.9
76.7
0.12

") B ) 3 73

INORGANIC CHEMICALS DETECTED IN SOIL
SITE 18 - NAVAL STATION ROOSEVELT ROADS

PUERTO RICO
1888 179 18 SS 181C 1888 181D 18SS 181E
mg/Kg mg/Kg mgKg  mg/Kg
10900 J 4030 J 12300 J 16000 J
107 U 10.1 U 102 U 107 U
25 7 085 71 1.t 0.86 J
272 B 247 B 60.5 79.9
018 B 013 U 029 B 059 B
07 B 06 U 072 B 1.1
306000 341000 165000 94600
132 7 7117 118 J 156 J
59 B 25 B 16.8 18.6
335 189 I 399 J ) 351
15600 J 6360 J 22300 J 30000 J
15.6 20.9 57.8 16.1
6510 3750 5680 6750
206 J 145 J 605 J 562 J
011 U 01 U 011 U 011 U
9.1 4 U 6 B 9.2
741 U 276 U 307 U 473 U
0.55 UJ 052 UJ 052 U 0.54 UJ
14 U 14 U 14 U 14 U
2410 ¥ 1590 J 1480 J 1110 J
034 UJ 032 UJ 033 W 034 W
45 183 J 65.7 97.6
557 F 212 J 525 7 629 J
011 U NA NA NA
Qualifiers:

J - estimated value

NA - not analyzed

R - result is rejected and unusable

U - not detected .

UJ - reported quantitation limit is estimated

B - value is greater than Instrument Detection Limit but less than
Contract Required Detection Limit

\
erei

18 SED 182

mg/Kg

14100
36.2
23
95
0.46
23
62900
24.7
212
133
25300
83.8
9120
479
0.35
16.5
1130
1.8
4.8
1330
1.1
99.8
361
NA

J
U
uJ
B
U

o}

J

18SW 108

ug/L

429
47.2

ccac

35.2
06 U
28
42900
49 U
9.6 U
AR
682
18 U
6780
104
0.2
18.7
2720
24
6.3
23400
1.5 U
193 U
121 U
NA

C

acwac



	VOLUME I
	VOLUME II
	TABLE OF CONTENTS
	3.A Photo-Interpretation Report
	3.B Report of the Geophysical Investigation
	3.C Calculation of Hydraulic Conductivity
	3.D Confirmation Study Data
	3.E Chronologic Log of Field Activities
	3.F Mapping by Global Positioning System
	4.A Index of Data Stations and Sample Numbers
	4.B Reports of Chemical Analyses - Supplemental Investigation

	VOLUME III

