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Executive Summary

The purpose ol this investigation was to determine if data collected [rom all greens during
an carlier Navy study is representative of individual greens. Speeifically, il data collected from
individual greens have similar ranges and variability, then the data collected from the Navy's
initial investigation may be used to characterize the greens.  This was accomplished by
determining the range of concentration of arsenic, chlordane, dieldrin, and heptachlor cpoxide
across two of the greens.  In discussions, a shorthand method of discussing this assumption has
developed. This shorthand terminology states: “a green is a green.” What is meant by this
terminology is that, if, in this investigation, the range and variability of the four constituents are
similar across these two greens (#38 and #15), this will support the hypothesis that the range and
variahility are similar across all eighteen greens,

It was decided at the July BCT (Base Closure Team) meeting that the predicted range of
the contaminants would be from the UCL90 on the 10™ percentile to the LCL90 on the 90
percentile, Ted Simon of the USEPA Office of Technical Services (OTS) has calculated these
ranges and the number of samples required to have a 95% probability of exceeding that predicted
range. The number of samples required per green is 36.
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1.0 INTRODUCTION

During the weeks of October 7 and October 15, 2002, the USEPA Region 4, Science and
Ecosystem Support Division (SESD) conducted a Field Investigation (FI) at the Facility 239,
PSC-51 Golf Course Site (NAS Cecil Field Goll Course). The goll course is located in Duval
County, Florida (see Figure 1-1). This investigation was requested by Dawn Taylor and Debbie
Vaughn-Wright of the USEPA, Region 4, Wasle Management Division, Federal Facilities
Branch.

The purpose of this investigation was to determine whether the data collected across all greens by
the Navy should he considered representative of data collected at individual greens.

1.1  Background/Site Location

The golf course at Cecil Field was developed approximately 56 years ago. It is located at
13715 Lake Newman Street, Jacksonville, Florida, on the site of the former NAS Cecil Field.
The sod on the putting greens was replaced in 1991,

1.2 Previous Sampling Activities

During the Navy study, one to two soil samples were collected from each of the 18
putting greens. High levels of arsenic, dieldrin, chlordane, and heptachlor epoxide were found in
some of these samples, while other saumples had reported low or non-detectable concentrations.

1.3 Current Field Investigation

For this investigation, SESD collected samples from the green with the lowest reported
arsenic concentration (#15) and the highest reported concentration (#8). Soil samples were
collected [rom 36 locations on green #15 and 36 locations on green #8. Samples were analyzed
tor arscnic, chlordane, dieldrin, and heptachlor epoxide to determine the statistical distribution of
these contaminants on the golf course putting greens. Figure 1-2 shows the locations of the
ETeens.



2.0 SAMPLING/DATA QUALITY OBJECTIVES
21 Data Quality Objectives

The Data Quality Objectives (DQQ) process for Superfund was used to develop the
(QAPP, in accordance with the Guidance for the DQO Process (EPA QA/G-4, 2000). DQOs are
useful in identifying the study objectives and decisions to be made and the criteria by which the
data will be assessed. These data are then used for decision making.

DQOs need o be established prior to data collection and integrated with the project
planning process so that sufficient data of known quality are collected to support sound decision
making. DQ0Os are developed using an interactive approach to decision-making based on seven
steps detailed in the guidance. The seven steps are:

. Problem statement

. Identify the decisions

. Identify the inputs into the decision

* Define the boundaries of the study

- Develop decision rules

. Specily tolerable limits on decision errors
. Optirnize the design for obtaining data

The DQOs for this project were developed by Dr. Ted Simon, USEPA. Region 4.

2.1.1 Problem Statement

The problem here is determining whether the data collected trom greens across the entire
aolt course during the Navy’s initial investigation are representative of data that would he
collected from individual greens in terms of their ranges and variability. Because of the
uncertainty in future land use, the areal density of sampling may not be sufficient to characterize
smaller individual exposure units in the [uture residential scenario. Simply put, the problem is
whether the existing Navy data can be used to determine the EPC tor the 4 constituents in
question.

2.1.2 Identify the Decision

The decision is as tollows: if a constituent fails the “predicted range™ test, then the Brown
and Forsythe test will be applied to examine the range and variability of the data. If it is
concluded that the data on the individual greens are dissimilar with regard to their ranges and
variability, then additional activities or investigations may be conducted. Should additional work
be needed, the nature of these activities will be specificd further at that time.



2.1.3 Decision Inputs

There are lwo inputs to this decision. The first input is the Navy’s surface soil sampling
resulls. The second input is the set of results that will be obtained from this proposed sampling.

2.1.4 Study Boundaries

For the range of the individual chemicals, the geographic study boundarics will be green
#8, which had highest concentration ol arsenic in the Navy study, and green #15 which had the
lowest concentration of arscnic. The contaminants of interest are arsenic, chlordane, dieldrin,
and heptachlor cpoxide. Each of these contaminants had UCTL9% values exceeding the FDEP sl
clean-up target levels (SCTT.8), based on the Navy study.

2.1.5 Decision Rule

The null hypothesis was that the proposed samples would have the same range as the
Navy study. The alternative hypothesis was that the proposed sample would have a lower range
than the Navy study. To be more explicit, the null hypothesis was thal the data [rom a green
would fall outside the predicted range (i.e., al least one point is less than the minimum and at
least one point is greater than the maximum of the predicted range). The alternate hypothesis
was Lthat all data would lall within the predicted range or only one of the extremes of the
predicted range is exceeded. 1t the data for the four constituents from both greens have
concentrations outside both ends of the predicted range, then the greens data collected from the
imitial investigation can be used to determine the exposure point concentration [or the greens, If
the null hypothesis is not true, then the Brown & Forsythe test will be run for those constitucnts
that fail. If the Brown and Forsythe test indicates that variability of both sets of green data is
similar, then the data [tom the initial investigation can be used. If the variability between the
greens is not similar, additional evaluation or investigation may he necessary.

The decision rule functions to determine whether the existing Navy data may be used Lo
characterize exposure units smaller than the entire goll course, ¢.g. a future residential scenario,

2.1.6 FError Limits

The specification of the error limits requires (1) a choice about the percentiles of the
contaminants identified in the Navy study that represent the two ends of the range and (2) a
choice about the confidence limits on these percentiles. For the first, the 5™ percentile and the
95" pereentile of the Navy Data will be used to represent the range. There is a 90% range of
variahility in samples used to represent the true range. Second, the upper 90" confidence limit of
the 10" percentile of the proposed sample and the lower 90" confidence limit of the 90
percentile of the data from this investipation will be used as tolerable limits on this range. These
will be called the “inner” confidence limits percentiles. The concentration range between the
imner confidence limits 1s called the predicted range.

2=2



2.1.7 Optimize Sampling Design

The choice of the null hypothesis allows the use of a predicted range determined from
conlidence limits on percentiles from the Navy study data as representative of the proposed
sample. A nonparametric method to obtain the optimum number of samples was used to
determine whether the Navy data is representative of all greens and hence, any single green.

Predicted Range of Contaminant Concentrations on a Sinele Green

Estimated quantiles can be obtained by interpolation. Gilbert (1987) provides a method
[or nonparametric estimation of conflidence limits on quantiles:

LCL= p(n+1)- ZI_%.JH;J(I - p)

UCL= pln+1)+ ZI_%W

Where p = percentile or quantile of interest
N = sumple size
2, = Z-score commesponding to the level of conlidence

Using arsenic as an example, the lower confidence limit of the 90" percentile of the
arsenic concentrations on the greens 1s:

LCL = 090{22+ 1) - 1.96,/22%0.90(1 - 0.90) = 2148

Linear interpolation between the 21* and 22" ranked values indicates a value of 22.3
ppm is the lower 90 percent conflidence limit on the 90™ percentile.

For the upper confidence limit of the 10™ percentile of the arscnic concentrations on the
greens 1s:

UCL=01022+1)- I,QGJEE*Q.IO{I— 0.10) = 452

Linear interpolation between the 4th and 5th ranked values indicates a value of 3.5 ppm is
the upper 90 percent conlidence limit on the 10" percentile. Therefore, 3.5 ppm to 22.3 ppm is
the predicted range for arsenic. However, practical limitations in sample analysis limil data
reporting to only two significant digits. Therefore the predicted range that will be vsed for
arsenic is 3.5 ppm to 22 ppm.

Table 2-1 shows the LCL and UCL (as a rank), the interpolation (as a concentration), and
the predicted range (including any nccessary rounding) for all four contaminants.



Nonparamelne Method {or Power Calculation and Sample Number

A nonparametric bootstrap estimation method was used to obtain the probability that
another random sample from the same data set (fictively, a single green according to the null
hypothesis) would have a 95% probability of exceeding the predicted range of 3.5 to 22 ppm.

If every green has similar arsenic concentrations [or example (the null hypothesis), then
how many samples would be needed o be 95% conlident that the greens were indeed similar,
Nole this is @ measure ol the power of this statistical procedure. If the concentrations of arsenic
occurred in a normal or lognormal distribution, standard statistical methods could be used to
cstimatc power.

10000 bootstrap iterations of a range of sample sizes from n=26 through n=40 were
constructed using Excel and Crystal Ball soltware. A cell with a conditional statement assigned
a value ol 1 1o a lorecast if any of the predicted ranges were exceeded in any given bootstrap
iteration at a given sample size. If none of the ranges were exceeded, the cell was assigned the
value of zern. With many iterations, the mean of this forecast cell (with values of either one or
zern) would equal the probability of exceeding the range given that the samples were obtained
from identical populations. The probability of exceeding the predicted ranges will be greater
than 95% if 36 samples [rom a single green are laken.



3.0  METHODOLOGY

Surflace soil samples were collected during this field investigation. The purpose of the
sampling was to determine the range and variability of the four constituents in question at
individual greens.

31  Sampling Design

Seventy-lwo sampling locations were sclected as follows, The area of each green was
divided by the number of samples (36) to provide the area of each sample grid. The square root
of the area in turn provided the dimensions of the sample grid. Sample locations were at the
center of each of the 36 sample grids. The grid centers were then placed on the greens manually
using GPS (real-time, submeter accuracy) lo ensure thal each sample location [ell within the
boundary of the green. Sampling locations are shown on Figures 3-1 and 3-2.

3.2 Sample Collection and Handling Procedures

All samples were containerized, preserved, handled, and documented in accordance with
the EISOPQAM. A copy of the manual, in addition to the Field Health and Salety Plan, was
maintained by the field project leader for relerence during all phascs of the field sampling
aclivities,

Samples were collected using the same procedures as the Navy contractor: the cup-cutter
(6" diameter turf cutting auger used for boring cup holes) was used to remove approximately 4"
of turf. The turf was then set aside to plug the hole at the completion of sampling. The sample
was then collected from the open hole using a spoon (approximately 3" depth). The sample was
then thoroughly mixed and containerized.

3.3 Sample Analysis and Validation

Samples were analyzed by the SESD laboratory. Samples for arsenic analysis had a
Quantitation Limit less than 3.5 mg/kg. Samples [or chlorinated pesticide analysis had a
Quantitation Limit less than 22 ug/ke for dicldrin and heptachlor epoxide, and less than 450
uglke for chlordanc.

Using sampling and analytical procedures as outlined in the Environmental Investigations
Standard Operating Procedures and Qualily Assurance Manual (EISOPQAM, EPA 2001) and the
Analytical Support Branch Operations and Quality Control Manual (ASBOQUM, EPA 2001)
crrors introduced in the decision making process were minimized.



4.0  RESULTS
The analytical results are presented in Tables 4-1 through 4-4.

Tahle 4-5 presents a summary of the data in relation to the predicted ranges ol the QAPP.
As can be seen in that table, arsenic and dieldrin concentrations exceed their predicled ranges on
green #8. None of the other analyles exceeded their predicled range on green #3. No analyles
exceeded their predicted range on green #15.
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Table 2-1
Calculated Contaminant Ranges

Arsenic Chlordane | Dieldrin | H. Epoxide
(mg/kg) (ug/kg) (ug/kg) (ug/kg)

LCL90 on 90%ile as a rank 21.48 24.07 26.66 20.66
UCL90 on 10%ile as a rank 4.52 4.93 5.34 5.34
LCL90 on 90%ile as a concentration 223 59000 448.5 522
UCL90 on 10%ile as a concentration 3.5 430 224 22.2

Final predicted range (with rounding) 3.5-22 | 450 - 59000 22-450 | 22 - 520




Arsenic

Arsenic

Arsenic

Arspnic

Arsenic

MGEHG

MGIKG

MGG

MGKG

MGG

Dala Qualiliers

A-fvarage value, J-Estimated value.

&1

946

10/08/2002
11 Al

a09

955
100872002
12

B17

1058
10¢D8/2002
12

524

1124
10f0as2002
14

a3

1314

10/0E/2002
14 A

aoa
944
10/0B/2002
8.5

810

1030
10708/2002
7

B1B

1057
10/03/2002
6.1

825

1122
10/08/2002
20

a3a

1310
100872002
27

Arsanic Concentrations

Table 4-1

Green &
Cecil Field
Cclober 2002
803 a0 a0a
940 S35 1010
10/08/2002 100082002 10082002
10 14 16
a1 B12 a13
1033 1030 1023
10/0B2002 10702002 10/08/2002
9.3 AJ 12 6.8
BE15 820 O8205PL
1054 1050 1020
10/D8/2002 10/08/2002 10¥03/2002
9.1 3.3 L
825 327 2328
1120 1322 1320
1070872002 10/CB2002 10/0E/2002
10 10 14
833 834 83z
1340 1333 1333
105082002 10082002 1000852002
5.8 7.4 15

BOS

1005
1Voazn02
10

814

1021
10/08/ 2002
]

a1

1136
10/08/2002
&

B29

1318
10¥0asz00z2
B4

826

1336
10082002
G4

ao?

1007
10/08/2002
7.8

B15

1103
1082002
2

822

1135
10/08/2002
6.1

830

1315
10/08/2002
£.3

08265PL
1330
10¥02r2002
z0

808

1000
10/08/2002
449

16

1100
10708/2002
7.5

823

1125
10¥0&72002
28

0230SFL
13115
10/08/2002
5.3



M

N

M

noga

OLE

noogl
0061

gl
CO0ZE0AaL
GELL

CE8

=]

062

cl
0028001
ooLE

aieg

4

aLe

>

COLF

ooF

Sl
20028001
QoL

B0E

Mr

r

WP

M

gk

OFe

19

DoLE

(€213

oL
co0EE00l
SELL

ccl

ooLe

oL

=]
200&/80/0L
EOLL

Sie

86

0zl

L

aoel

ozl

£l
200z/e0/01
AD0L

£08

Hr gi
aoeEL
QlE
CO0FE
ookl
Zl
20080/l
=i
L28

ool
MOkl

00041

0oLl

kL

2002/B0M L

LEak

Fig

r ogl
QaLz

N DEL
DaoeE1
Doode
Fl
0028001
SCOk
Qo

=
0Fs
66
00FL
oLe
a'g
20028001
=]
Tds0280

r ey
052
N 25
00k
0eg
Ll
c00cB0D
E201
Eleg

92

age

26

a0se

OFe

L1
E00E/a0M L
oLal

09

=
ool
Ml LD
oot
66
Fl
c002/80/01
L8501
gle

rokk
QoL

N 00}
QoosL
009l
ZlL
200Z/80M L
CEQL
cLg

r ozl
Q0¥ L
MO0l
DO0EL
DorL
=13
c002/80:01
Sre
cOB

res MM LE
aLe oo
M 89 M 8%
gL 0095
oog oFs
24 Ll
SO0E80/01 200201
0501 a0l
028 =%
M eg r e
0ge ard
N 1S N &%
D0BE 0059
0sE neg
St Ll
cO0Z/e0MaL SO00E B0/
agal =]
3] Hig
r <o (=]
ogg aLL
0z =
oocL aoes
QL9 CEL
ol ¥l
20023001 Z00E/B0M L
5ES ota
FOg £09
cl0g 2000
Pl el
f uoaus)

SUDIBIUSIUDT SMINSad
cFagel

7]

M™

nce

g8

oogs

0LL

Ll
2002/B0/0L
8501

4.8

oie

ooee

e

ancoe
Q02E

El
200280/ 01
=]

Bg

ag

0o

ose

0098

aL9

St
200Z/B0ML
or6

108

%N
20N
EMEIN
oHON
BN

3

22N
S Rl
25N
2N
2MEN

o
o

SN
il
SN
5N
=N

Yo

apad3 Jojyomday

2 augplans-eweh
uupjag

L (2anpap yas]) suBmioius
¢ euepioya-eyde

s o

apod g Jooeiday

2! Aauepojyo-Ewuet
R

L (@amxy Yo L) auepIom D
Zr aueplouo-eude
SIMSCK %

apmods Joyseday

Z/ auepic|iyn-eunwelb
TNCEs |

by (EaniA Yasl) suEpo|gD
Zf BUEpIoYS-eydpE
aINsIoN o



5L

oLt

Qose

qJeg

Fl
Z00g/80/01
SlEl
JdS0ES0

Nr

r

ol

0008t
nose
DoDOs
0oogL

Gl
€00Z/E0/ML
QEgl
dS9ER0

06L

Dal

0os9

0oL

£l
200g/R0ML
SLEL

CES

MNr

r

ory

oocee
001s
00004gt
0000z

Gl
0028001
9zel

ace

0o

9

00LS

QLS

=1}
cC02A0:0L
giEl

628

M

b T e T e

L

Dose

OLF

oooLE
0ore

ot
200Z/80/L
SEEL

Sed

Fl

ove

00l

00FL

0sL

Sl
ZOOZ/B0AL
QgEL

=t

MNP

r

MNP

a MM 2L M 96
ool 0g9 oore
[n]:18 oLl r oozl
Q0oL 0oes Q0ooE
o0z arg9 00Fe
el ¥l L
0023001 a00se0n0 L S00E80/01
gEEL orel oLEL
rog [t ¢
0gg M L [ ==l
oose &g oDeL
06g ok " osl
Qanoes N06GH oooLL
005 028 0ozl
i £ Gl
c00Ea0: 01 c00ga0L 0020k
ciel 14 gl
LES f2reac) GEg
008 1200120
Rland (1aal
g uasin

SUQBUSDUO D) BOIMISEH
{panuiuon) Z-¢ 21geL

TBUEQICYD |EDULDE] JO Sa)0qESLW 1 SJUSISUC] g

‘SIUANINSUCD BUERICIYZ 235 ‘papadal 51 anes ou Usypy |

‘LalDalap |ou NG Ja) PRZAEUE SEN [BUSIE-
euBew Jo 2ouaseld jo adueping aaldunsald-p
"anfes paBus -1

n 50N appods Jouoeday
0oLy Lablaly| 2¢ suspayg-ewwsh
" oLe SHEN Lpalg
no0ee oar 1) (BN yas]) suBioiuD
00ge SHEn 2/ suEpoo-eydE
Tl % |UNEION %
2002/e00 L
FlEl
(3341
M C1HEHN apmadsy Jojyoeydsy
Doe SHON Z/  puepoys-eweb
r osl 2¥ON unpEIg
0092 EWEN L BNy Y3a)) suepolyD
0oL Nl 2 BUEpoI-eydE
ai o AIMSI0N S
Z00Z/B001
FELL
ks



e
20agaLal
LFEL

0E5L

62

200Z/a 101
02l

2251

L5
2002910l
=rAN

SISt

tr

200e/g L0l
2001

8051

re

L
20022101
B5E1

2851

(N
2002101
JECL

6251

&5

SO0/ L0L
BLEL
d151251

EE
200asLat
Fell
d15F1L51

g

20028 L/01
S0LL

2051

ol

2009 /0L
51

SESL

99
g00ZaL/0L
SCEL

BZ51

a'g

20088 L0
giel

Lest

g9e
ebogaL/oL
tell

Fisl

5€
20029101
8501

2051

e
20029101
Sl

cESl

s

c200E/a 1oL
LZEL

Al

3

20022 L0l
g0E1

L5

g4
200ga1/01
8L

FLSE

54
SO0ZiBLAal
0501

ECSL

1'g SE
2002/8L/0L  Z002/SLi0L
¥SEL 0SEl
veel cesl
1L g
Z002/9L/0L  200Z/9L/0)
LEEL OEEL
1251 9251
£5 >
2002/9LIOL 20020101
PLEL OLEL
0251 BLGI
5 gy
2002/2L/0L 20029101
FaLl 0zLL
EISI AL
g 0
Z002/8Li0L Z00z/gL/l
5501 2501
5051 Y051
2002 4800180
Pt 10a0
Gl usaIg

SUQIBNUSILOD JIUasy
E-t 2IOE]1

L4

00z L0l
ZFEl

LEST

g1

2008/9 1701
abEl

Fasl

9F
2009101
S0gL

£1G]

ol

200Z/8 101
SLL1

0151

B'E

e00EE L0l
S¥01

2051

anjes parewns3-p cenes sbelpay-y

t'e
200221701
MEL
dTS0ES!L

LR
c00EaL0L
EZEL

E251

FS

2002 1/aL
=r Y|

2151

2
20090
alrl

6051

ry ¢'g
SO0ZaLAaL
arol
LOS

slayenp gleg

DS Suesy

EHEN duasiy

OM/ON  MuBsly

OM/OW  SluBsly

DHOW JusEly



%e Moisture
alpha-Chlordane /2
Chlordane (Tech, Mixturs) 1
Dialdrin

gamma-Chlordans /2
Heptachlor Epoxide

¥ Moizlure
glpha-Chlordana /2
Chlordane {Tech. Mixture) 1
Digldrin

gamma-Chlordane /2
Heptachlor Epoxide

%6 Maoisturs

alpha-Chlordans /2
Chilerdane {Tach. Mixtura) A
Dieldrin

gemma-Chicrdane /2
Heptachlor Epoxide

%

UGG
UGEKG
UGG
UGEKG
UGEG

%

UG/KG
UGKG
LUGIKG
UGG
UGKG

%

UG/IKG
LG/KG
LG/KG
LUG/KG
LUG/KG

1501

1046
10M16/2002
20

28

440

28

1509
1110
1162002
13

1516

1128
104162002
14

68

CCCZC

CCC<C

1502

1045
1016/2002
19

9.7

300

15

1510

11145
1016/2002
15

210

2100

14 N

260

12 JN

1217

1305
10M16/2002
14

110

1100

10

U

u

u

u

Table 4-4
Feslicide Concentrations

Green 15
Cecil Field
Cectober 2002

1603 1504
1020 1052
101182002 101 6/2002
16 20
36 16
480 220

]
37 20

L
1211 1512
1118 1120
10/16/2002 10162002
20 15
h] 5.1
Go J ]

i
u 4.3

L
1518 1519
1308 1310
10 B2002 10/16/2002
20 9.8

U

U

U

U

U

[ i Sy

el il i e

1505

1055
1016/2002
11

1513

1124
10M18/2002
18

44

460

28

1520

1314
10M16/2002
16

2.1

35

1

CCCCC

e O e

1505

1058
10/16/2002
14

1514

1124
10/16/2002
14

1521

1316
10M16/2002
15

CCC o CCoa

i e el el

1507

1105
1016/2002
15

160

3.2

15145LP
1124

101 6/2002
14

15215LP
1216
10162002
14

Lo e i C~=Cc&~C

i el s

1508

1107
10/16/2002
17

54

1515

1125

o e2002
16

1522

1320
10162002
11

S50

CCC=C

CCC=C



25 Moisture
alpha-Chlordane /2
Chlordane {Tech. Mixure) A
Digldrin

gamma-Chlordane /2
Haptachlor Epaxide

% Maisture
alpha-Chlordane /2
Chilzrdane {Tech, Mixtura) M
Dieldrin

gamma-Chlardane /2
Heplachlar Epoxide

Data Qualifiers

J-Estimated valua.

e

UGKG
UGKG
UGG
UGG
UGHEG

LG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Tabla 4-4 [Continued)

Pasticide Concentraliaons

Green 15
Cecil Field
October 2002

1523 1624 1525 1526
1323 1346 1327 1330
10162002 101182002 10162002 10182002
13 12 12 13

2.4 1J 1.2 J 1.6 J

42 J I 25 L

I I L I

1.8 JM I 1 JM 1.4 JH

L I U U
15305LF 1531 1532 1533
1341 1342 1415 1350
10162002 1041652002 10M168/2002 1062002
8.a 11 13 6.8

] ara [} L

L 3600 h) ]

L a7 1) ]

1 aro 1 48 JN

I 47 J L

M-Presumplive evidence of presence of material.
U-Material was analyzed for bul not deteclad.

1.When no value is reporad, see chlordane constituents.

2.Conslituents or melabalites of lechnical chlordane,

1627

1331
1016/2002
9.5

27

350

35
2.4

1534

1354
1016/2002
11

3.3

e CCe

1528 1528
1335 1335
1016/2002 1041 6/2002
10 13
13
180
u
12
u
1535 1636
1357 1359
101672002 10162002
15 15
55 J 28
€1 J a20
2.6 Jn
41 4 33
L

i S A A -

1230

1341
10A6/2002
a.1

| S S -



ITMNIWHAY 1Y

Table 4-5
Summary Stalistics
Cecil Field
October 2002

Green 8 Samples(1} Minimum Maximum Range Low Range High Mean  Range Exceeded
Arsenic MG/KG 36 2 34 3.5 22 11 Yas
Chlordane UG/KG 36 1100 18000 450 59000 15000 No
Dieldrin UG/KG 36 6.7 5100 22 450 300 Yes
Alpha Chlordane UG/KG 36 93 20000 MNA NA 1800 MNA
Gamma Chlordane UGKG 35 96 2300 MA MNA 1800 NA
Heptachlor Epoxide UGKG 36 2 440 22 570 B2 MNo
Green 15 Samples(1) Minimum  Maximum Range Low Range High Mean  Range Exceeded
Arsenic MG/KG 38 1.1 10 35 22 5 Mo
Chlordane UG/KG 35 25 3600 450 59000 320 MNo
Dieldrin UG/KG 36 2.6 57 22 450 16 MNo
Alpha Chlordane UG/KG 36 1.2 370 MNA MNA 33 MNA
Gamma Chlordane UG/KG 36 1 arvo NA MNA 34 MNA
Heptachlor Epoxide UG/KG 38 2.4 42 22 570 15 Mo

1. These summaries do not include split sample data (sample numbers ending in SPL).
MA - Mo range was specified for these analytes.
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METALS SAMPLE ANALYSIS EPA - REGION IV SESD, ATHENS, GA

Production Date: 11/20/2002 11:48

Sampha 147 FY 2003  Project: D3-0053
SPECIFIED TESTS

Facility; NAS Cecil Field Jacksonville, FL
Program: SFE

Id/Station: 1506 /

Media; SURFACE SOIL (0" - 12%)

Froduced by: Wasko, Mike
Requestor:

FProject Leadar: FSLOAN
Beginning: 10/18/2002 10:58
Ending:

DATA REPCRTED ON DRY WEIGHT BASIS

RESULTS UNITS ANALYTE
35 MGHG ARSENIC

A-averzge value, NA-not analyzed. NaAl-intarforences. J-astimates valua, MN-presumptive evidence of presence of material.

f-actual value i5 known to be [ess than value given. L-actual value is known to be greater than va ue given. U-material was analyzed for cut not datectad. the numbar is tha minimnum geant tation it

R-qo indicates that data unuzable. compound may or mey not be present. resampling and reznalysis is necessary for verification

Page 1 of 1
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4

Science and Ecosystem Support Division
980 College Station Road
Athens, Georgia 30605-2720

MEMORANDUM

Date: 11/26/2002

Subject Results of PESTICIDES/PCE Sample Analysis
03-0032 MAS Cecil Field
Jacksonville, FL

Frorm: Revells, Laven }4;2’/2

To. Slpan, Fred

CC:. SESDI/EIB/ISAS

Thru  Cosgrove, Bil @
Chief Organic CnemisirrSection

Analytical Support Branch

Attached are the results of analysis of samples collected as part of the subject project. If you have any
guestions please contact me

Sample Disposal Policy:

According to our records this project is not part of a criminal investigation.

Because of our imited space for long term sample storage, we must perform disposals
on a rouling basis.

Therefore, please take note that within 90 days of the date of this memao.
the ariginal samples and all extracts associated with the samples will be disposed of
as required by all applicable and appropriate statutes

These samples may be held in custady for langer than S0 days only by contacting
our sample coordinator, Debbie Colguitt, by e-mail at Colguitt Debbie@epa. gov.

ATTACHMENT
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PESTICIDES/PCB SAMPLE ANALYSIS EFA - REGION IV SESD, ATHENS, GA

Production Date: 11/26/2002 14:53

Sample 51 F¥ 2003  Project: 030032 Froduced by; Revells | avon
Requestor:
SPECIFIED TESTS
. _— B Frojecl Leader FSLOAR
Facility: MAS Cecil Field Jacksorwille, FL

Eeginning: 10/08/2002 10:57

Frogram. SFE Ending:

dfStation. QB18 §

Media: SURFACE SOIL {07 - 12%) DATA REPORTED OM DRY WEIGHT BASIS

RESULTS UNITS AMNALYTE
46 J UGHKG HEFTACHLOR EFORIOE
6.7 N UGKG DIELORIM
1100 J UGHEG CHLORDAME [TECH. MIXTURE) 1

100 UGHRG GAMMA-CHLORDENE 72
o5 UGHEG ALFHA-CHLORDANE /2
14 o % MOIETURE

A-averzoe valug. NA-notanalyzed. MAl-rtedfererces J-estmated value  N-presumplive svidence of presence of mataral,
{-act:ml_-lral.y_- is known to ba less than value given. L-actual value is krown to be gresler than value given. U-material was analyzed far but not delected. the number = the minimum guantitatian Let
F-ge indicates thal data unusable. zompound may of may ol be present. resamoling and reznalysis s nscsssary for verificaticr.

C-confimnaa by gems: 1when no value s reporlsd, s22 chizrdane constituents 2 corstituents ar melabolites of fechnical chlordane Page 1 of 1
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PESTICIDES/PCB SAMPLE ANALYSIS

EPA - REGION IV SESD, ATHENS, GA

Production Date: 11/26/2002 14:53

Sampla 64 - 2003
SPECIFIED TESTS

Facility: MAS Cecil Field
Frogram: SFE

ldistation: Dgsag S

Media: SURFACE SOI1_ (0" - 12"

Project: 03-0032

ANALYTE

16 U UGIKG FEPTACHLOR EPOXIDE
100 LIGIKG [IELDRIN
500 UGIKG CHLORDANE (TECH, MIXTURE) 1
FE0 LUGKG GAMMA-CHLORDENE 42
Foo UGIKG ALPHA-CELORDANE 72
13 £ ¥ MOISTURE

Jacksonville, FL

A-average value, ka-nal analyzed. NA-intieferences. J-estimatad value. N-presumptive evidence of presence of matzsrizl.
K-actugl valug 15 krowr W be ess thar value given L-actual value s known to be greater than value given. -malaral was analyzed far but not 2etected. the numbear is the minimum suantitation ime,

R-gz indicates thal data urusable cormgpours may ar may not be present. resampling and reanalysis is necessary for verificgtion.
C-confimed by ccms: 1.when no value is reported, see chlordane corstitpents 2 canstiluents or matabaiies of technical chlordane

Froduced by REevells. Lavon
Reqguestor:

Froject Leader: F3LOAN
Beginning: 10/0B2002 1315
Ending:

DATA REPCRTED DN DRY WEIGHT BASIS

Page 1 of 1



PESTICIDES/PCB SAMPLE ANALYSIS EPA - REGION IV SESD, ATHENS, GA Production Date: 11/26/2002 14:53

Sample 65 FY 2003 Project 03-0032 Fraoduced by: Revells, Lavon
Reguestar
SPECIFIED TESTS 4 I

Fraject . cadar FSLOAN
Facility; MAS Cecil Field Jacksornwlle, FL Begirmng 10/08/2002 13.15
Program: SFE

Ending
|diStation: QB30SPL Y
Media: SURFACE SOIL (0" - 12

DATA REPORTED CHN DRY WEIGHT BASIS

RESULTS UNITS  ANALYTE

150 UGHKG HEFTACHLOR EPQXICE
10 MGG DIELORIM

BE00 (LN A CHLORDANE [TECH. MIXTLUEE M
TR0 (LN A GAMMA-CHLORDENE /2

GBC LGERG ALFHA-CHLORDAME 12

14 e % MOISTURE

A-average value. MA-nat analyzed, MAl nteferences. J-estimated value  N-presurmplive evidence of presence of material.
K-actual value is known 1o ba less than value given. L-aclua value is known to be greater than value given, U-material was arzlbyzec for but not detected, the number s the mimimum quantitatizn limit.
R-gz indicates that datz unusaile. compound may o° may nel be present. resamping ard seanalysis s necessary far varfization

C-confirned by gems: 1owhen noe value is reportsc, see chorcane canstivents 2. constituents or metaboltes of lechrical chlormzne Page 1 of 1
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