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REVIEW COMMENTS AND RESPONSES TO REVIEW COMMENTS

The following tables contain the technical review comments on the draft report for the
RCRA Facility Investigation of the Offsite Weapons Storage Area at Naval Air Station
(NAS) Fort Worth, Joint Reserve Base, Carswell Field. Comments received and
summarized in the tables include the following:

• AFCEE February 1998 Review Comments on the Draft RCRA Facility Investigation
of the Offsite Weapons Storage Area

• AFCEE (UNITEC) February 1998 Review Comments on the Draft RCRA Facility
Investigation of the Offsite Weapons Storage Area

• USEPA March 1998 Review Comments on the RCRA Faculty Investigation of the
Offsite Weapons Storage Area

The Environmental Company, Inc.'s (TEC's) responses to those comments are also
provided on the tables. Additional revisions include those related to sampling conduôted
after submittal of the draft report. These sampling efforts include:

• leach field sampling;
• surface water sampling; and
• final verification and extent of contamination sampling.

—
In order to facilitate review of this document, with one exception, revisions are identified
with bold text. The exception is Section 6 where significant revisions and new text has
been added.
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7. 

(cont.) 

5-2O
/5.2.3 

P
aragraph 4 of S

ection 5.2.3 in the D
raft A

F
I w

as rew
ritten 

T
he 

sentence concerning the endpoint species selected for evaluation 
w

as m
odified 

as follow
s: "E

ndpoint species selected are the 
short-tailed shrew

, cottontail rabbit, 
red-tailed haw

k, 
and 

coyote." 
R

eference to excluding insectivores in the evaluation 
w

as deleted. 

8. 
5-22/5.2.4,1 

F
irst 

P
aragraph: 

"W
hy 

is 
the short-tailed 

shrew
 

considered a surrogate species for the desert 
shrew

? 
A

re desert 
shrew

s iound at the site? 
A

ppendix Q
 lists the least shrew

 only. 

. 
. 

T
he fifth paragraph of S

ection 
5.2.4.1 

w
as m

odified to include the 
southern short-tailed shrew

 as an endpoint species because it 
is 

potentially present onsite. 
It can be considered a surrogate for 

the least shrew
. 

D
esert shrew

s are not found in the vicinity of 
the site. 

T
he southern short-tailed shrew

 w
as added to A

ppendix P
 of the 

F
inal R

F
I. 

9. 

. 

5-23/5.2.4.1 
Last paragraph: 

C
O

P
C

s could also be elim
inated 

based on their classification as "essential 
nutrients." 

N
o m

odification m
ade. 

A
lthough this is true, som

e chem
icals that 

are essential 
nutrionts at low

 
levels 

(for exam
ple, 

zinc) m
ay 

cause ecological effects at higher levels. 
T

herefore, this 
criterion w

as not used to elim
inate C

O
P

C
s for the ecological risk 

assessm
ent. 
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6. 
5-1 9/5.2.3 

T
he brief description of bioaccum

ulation and 

biom
agnification is good. 

B
ioconcentration should 

also be briefly discussed; defined by S
uter as 'T

he 
net accum

ulation of a chem
ical directly from

 

aqueous solution by an aquatic organism
." (S

uter, 
et al., 1993, 

E
cological R

isk A
ssessm

ent). 

C
oncur. 

S
uter's (1993) definition of bioconcentration 

is 

paraphrased in the F
inal R

F
I 

as follow
s: 

"B
ioconcentratiori occurs 

in aquatic organism
s as the result of net accum

ulation of 
contam

inants 
directly from

 
the 

w
ater (S

uter, 
I 993)." 

7. 
5-20/5.2.3 

lIthe short-tailed shrew
 and w

hite-footed m
ouse 

are to. be considered "endpoint species," then they 
should be listed in S

ection 5.2.2.2 as being found, 
or potentially found, at the site. 

T
he statem

ent 
that 

"insectivores...w
ere 

not 
included" in 

the 
screening assessm

ent is not entirely true, in that 
the short-tailed shrew

s are considered 
insectivores. 

F
irst sentence of 

page 5-24 
identifies the desert shrew

 as an insectivore, 

A
ppendix 0 of the D

raft 
R

F
I lists the w

hite-footed m
ouse and the 

least shrew
 as potentially occurring at the site. T

he southern 

short-tailed shrew
 m

ay also potentially occur at the site. 
A

ll 

three species have been added 
to the F

inal R
H

, S
ection 5.2.2.2 

and A
ppendix 

P
. 

T
he ecological risk assessm

ent has been 
rew

ritten to evaluate the short-tailed shrew
 as an insectivore. 

T
he shrew

 w
as assum

ed to consum
e 

earthw
orm

s, representing 
invertebrates living 

in contam
inated soil. 

E
arthw

orm
s w

ere 

assum
ed to have the sam

e contam
inant concentrations as soil, 

w
hich they consum

e directly. 

T
he hazard quotients for shrew

s in the D
raft 

R
F

I T
able 5-25 have 

been recalculated using the soil concentrations, rather than the 

plant concentrations, as the exposure concentration, and the text 
and conclusions changed w

here necessary (T
able 5-13 in F

inal 

R
F

I) 
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I. 
i/E

xecutive 

- um
m

ary 
. 

Last paragraph, sentence 2: 
It is recom

m
ended 

that the 
contractor 

better define the 
adjective 

"elevated" 
as 

it 

is used to describe constituent concentrations. F
or 

exam
ple, are the 

inorganic concentrations "elevated" 
w

ith respect to established background concentrations, 
previous sam

pling event values, or established 
regulatory agency values? 

S
ee response to G

eneral C
om

m
ont 1. 

. 

. 

2. 
H

/E
xecutive 

um
m

ary 
. 

. 
F

irst paragraph, sentence 2: 
It 

is 
recom

m
ended 

the 
•contractor provide additional text that 

explains 
w

hy 
sem

ivolatile constituents are not considered to be 
contam

inants of potential concern, 
. . 

. 

. 

. 

. 
A

s discussed in D
raft R

F
I S

ections 2.2.1.4 E
O

D
 R

ange and 
2.2.1.5 

B
unker F

loor D
rain O

utlets, the analytes for these 
areas w

ere lim
ited to those associated w

ith the specific 
activities perform

ed in these areas. 
N

c potential point 
sources of 

P
A

H
s w

ere identified in these areas. 
T

his 
reasoning also pertains to the transform

ers, although a 
statem

ent indicating this w
as not 

included 
in S

ection 2.2.1.8. 
T

he E
xecutive S

um
m

ary and the transform
er text w

ere 
m

odified in the F
inal R

F
I. 

3. 
1-14/1.3.1 

. 

. 
.. 

. 
S

ection entitled 
Low

-Level R
adiation A

rea W
ithin 

B
unker 8531," paragraph 

1, 
last sentence: 

A
 

. 

description of the general radiation surveys associated 
w

ith the buildings 
has been included, 

as w
ell as a 

statem
ent that there is 

no historical 
inform

ation 
associated w

ith the sources of the radiation. 
F

urther, 
descriptions associated w

ith the 
lim

ited rernediation 
activities tht have occurred have been included. 

' 
N

o action proposed. 
N

othing rem
ains in the building and the 

contam
ination w

as determ
ined to be surficial. 

T
herefore, it 

is reasonable to assum
e that the source is no longer present. 

T
he previous studies w

ere exhaustive in their attem
pts to 

characterize the contam
ination. 

A
dditional studies are not 

w
arranted. 

. 
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D
raft F

1F
I 

.it 

C
om

m
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:. :.: .::. ::;... : 

:..:.... 
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•. 

...:. 
R

esponse and/or A
otion T

aken 
.::. 

:... 
..: 

:.: 
.E

.i: 

1. 
N

/A
 

. 

T
hroughout the text of the report, 

the contractor uses a 
num

ber of adjectives to qualify the concentrations of 
constituents found in various environm

ental m
edia 

throughout the site. 
In som

e instances these qualifiers 
are subjective in nature and should be better defined, 
S

ee specific com
m

ent 1 for an exam
ple. 

T
he descriptive term

s used 
in the report w

ere used w
ith 

respect to background levels as indicated in the sentence 
directly preceding the one specified 

in the com
m

ent. 
M

ore 
specifically, 

in S
ection 3-2, 

the text states that the 
background levels w

ere developed 
for com

paring to site 
data. 

T
he use of such qualifying term

s w
ere review

ed to 
ensure consistency. 

2. 
N

/A
 

A
 copy of V

olum
e II 

of the report w
as not available at the 

tim
e this review

 w
as com

pleted. 
It is recom

m
ended 

that 
a copy be provided so that a m

ore thorough review
 can be 

com
pleted. 

V
olum

e II is provided w
ith the F

inal R
F

I. 

3. 
N

/A
 

. 

S
ections 3.3.5 through 3.3.9 do not include specific 

analytical results as part of the text as w
as included 

in 
S

ections 3.3.1 through 3.3.4. 
It is recom

m
ended that the 

contractor provide an explanation for the form
at change 

or change the text to ensure that the sam
e form

at is 
used 

throughout the section. 

T
he form

ats of S
ections 3.3.5 through 3.3.7 are 

consistent w
ith the previous sections in that only results 

greater than background levels 
and attributable to the site 

w
ere specifically discussed. 

N
o results associated w

ith 
these sections m

et this criteria. 
A

 statem
ent regarding 

this w
as included 

in each section of the D
raft R

F
I 

(e.g., see 
S

ection 3.3.5). 
D

etails of contam
inants exceeding 

background w
ere added to S

ections 3.3.8 and 3.3.9 of the 
F

inal R
F

I. 

P
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àe
/S

ea
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n:
: 

.: 
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 :. 
C

om
m

en
t 

. 

It 
is

 
re

co
m

m
en

de
d 

th
e 

co
nt

ra
ct

or
 a

dd
re

ss
 th

e 
so

ur
ce

 o
f 

th
e 

ra
di

at
io

n 
co

nt
am

in
at

io
n 

to
 r

ef
le

ct
 w

he
th

er
 o

r 
no

t 
ad

di
tio

na
l 

st
ud

io
s 

ar
o 

re
qu

ire
d 

to
 
en

su
re

 t
he

 s
ou

rc
e(

s)
 

ha
ve

 b
ee

n 
re

m
ov

ed
 a

nd
 n

o 
lo

ng
er

 p
os

e 
a 

th
re

at
 t

o 
th

e 
si

te
. 

-A
 

so
 

r,
j 

.1
18

T
h 

R
es

nn
se

 a
nd

/Q
r 

A
ct

io
n 

T
ak

en
 

. 

1-
14

/1
.3

.1
 

. 
. 

,, 
S

ec
tio

n 
en

tit
le

d 
S

W
M

U
 6

0,
 

T
he

 s
en

te
nc

e 
is

 in
co

m
pl

et
e.

 
It 

is
 

co
nt

ra
ct

or
 c

om
pl

et
e 

or
 d

el
et

e 
th

e 

pa
ra

gr
ap

h 
I, 

se
nt

en
ce

 
re

co
m

m
en

de
d 

th
e 

se
nt

en
ce

. 

3:
 . 

S
en

te
nc

e 
de

le
te

d 
in

 F
in

al
 R

F
I. 

.,.
 

1-
16

/1
.3

.2
.3

 
. 

. 
. 

P
ar

ag
ra

ph
 2

: 
T

o 
cl

ar
ity

 th
e 

pa
ra

gr
ap

h,
 it

 i
s 

re
co

m
m

en
de

d 
T

he
 p

ar
ag

ra
ph

 w
as

 
.. 

m
od

ifi
ed

. 
th

at
 t

he
 c

on
tr

ac
to

r 
co

ns
id

er
 r

eo
rg

an
iz

in
g 

th
e 

pa
ra

gr
ap

h 
te

xt
 i

nt
o 

bu
lle

ts
, 

w
ith

 e
ac

h 
bu

lle
t 

ite
m

 r
ep

re
se

nt
in

g 
a 

di
ffe

re
nt

 c
at

eg
or

y.
 

E
ac

h 
bu

ild
in

g 
or

 a
re

a 
co

ul
d 

th
en

 b
e 

lis
te

d 
as

 p
ar

t 
of

 e
ac

h 
ca

te
go

ry
. 

1-
17
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La

st
 p

ar
ag

ra
ph

, f
irs

t 
se

nt
en

ce
: 

It 
is

 u
nk

no
w

n 
w

he
n 

th
e 

N
o 

ac
tio

n 
pr

op
os

ed
. 

T
w

o 
le

ve
ls

 o
f 

do
cu

m
en

ta
tio

n 
ar

e 
tr

an
sf

or
m

er
s 

w
er

e 
re

tr
of

itt
ed

 o
r 

re
pl

ac
ed

 w
ith

 
av

ai
la

bl
e 

re
ga

rd
in

g 
th

e 
tr

an
sf

or
m

er
s,

 t
he

 l
ab

el
s 

on
 t

he
 

po
ly

ch
lo

rin
at

ed
 b

ip
he

no
l 

(P
06

)-
fr

ee
 m

at
er

ia
ls

. 
T

o 
en

su
re

 
tr

an
sf

or
m

er
s 

an
d 

th
e 

E
B

S
 r

ep
or

t. 
T

hi
s 

le
ve

l o
f 

th
at

 t
he

 t
ra

ns
fo

rm
er

s 
ar

e 
P

06
 f

re
e,

 i
t 

m
ay

 b
e 

pr
ud

en
t 

to
 

do
cu

m
en

ta
tio

n 
sh

ou
ld

 b
e 

su
ffi

ci
en

t. 
re

qu
ire

 f
ur

th
er

 t
es

tin
g 

of
 t

he
 o

il 
cu

rr
en

tly
 c

on
ta

in
ed

 in
 t

he
 

tr
an

sf
or

m
er

s.
 

2-
5/

2.
2.

1.
2 

. 
. 

S
ec

tio
n 

en
tit

le
d 

3:
 

In
se

rt
 

"f
t"

 

. 

F
ie

ld
 

af
te

r 
A

ct
iv

iti
es

, 
pa

ra
gr

ap
h 

2,
 s

en
te

nc
e 

"7
."

 

. 
In

se
rt

ed
 

in
 

. F
in

al
 R

F
I 

R
ep

or
t. 

. 

P
ag

e 
3 

of
 1

0 
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R
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 s
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ttn
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T
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8.
 

2-
12

/2
.2

.3
 

. 

F
irs

t 
pa

ra
gr

ap
h,

 l
as

t 
se

nt
en

ce
: 

S
uf

fic
ie

nt
 r

ai
n 

ev
en

ts
 

sh
ou

ld
 h

av
e 

oc
cu

rr
ed

 s
in

ce
 t

he
 s

ub
m

is
si

on
 o

f t
he

 d
ra

ft 

re
po

rt
 to

 h
av

e 
en

ab
le

d 
su

rf
ac

e 
w

at
er

 s
am

pl
e 

co
lle

ct
io

n 
an

d 
an

al
ys

is
. 

T
he

 c
on

tr
ac

to
r 

sh
ou

ld
 

co
m

pl
et

e 
th

is
 s

ec
tio

n 
an

d 
re

su
bm

it 
th

e 
re

po
rt

 fo
r 

a 
co

m
pl

et
e 

re
vi

ew
, 

or
 p

ro
vi

de
 a

 s
ch

ed
ul

e 
th

at
 e

st
im

at
es

 
w

he
n 

th
is

 s
ec

tio
n 

of
 t

he
 
re

po
rt

 w
ill

 
be

 c
om

pl
et

ed
. 

. 
S

ur
fa

ce
 w

at
er

 w
as

 c
ol

le
ct

ed
 i

n 
S

pr
in

g 
19

96
. 

A
 s

um
m

ar
y 

of
 f

ie
ld

 a
ct

iv
iti

es
 a

nd
 t

he
 a

na
ly

tic
al

 r
es

ul
ts

 a
re

 
in

co
rp

or
at

ed
 in

to
 t

he
 

F
in

al
 

R
F

I 
R

ep
or

t. 
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. 
. 

S
ec

tio
n 

en
tit

le
d 

F
ie

ld
 A

ct
iv

iti
es

, 
pa

ra
gr

ap
h 

3,
 

se
nt

en
ce

 9
: 

It 
is

 u
nc

le
ar

 w
he

th
er

 o
r 

no
t 

th
o 

gr
ou

nd
w

at
er

 s
am

pl
es

 w
er

e 
co

lle
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ed
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m
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te
ly

 
fo

llo
w

in
g 
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rg
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g 

us
in

g 
th

e 
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m
e 
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ui

pm
en

t. 
S

in
ce

 i
t 

is
 g

en
er

al
ly

 n
ot

 a
cc

ep
ta

bl
e 

to
 u

til
iz

e 
th

e 
sa

m
e 

eq
ui

pm
en

t t
o 

pu
rg

e 
an

d 
sa

m
pl

e,
 th

e 
co

nt
ra

ct
or

 s
ho

ul
d 

cl
ar

ify
 

th
e 

re
po

rt
 

te
xt

 
ac

co
rd

in
gl

y.
 

•.
 

N
o 

ac
tio

n 
pr

op
os

ed
. 

U
til

iz
in

g 
th

e 
sa

m
e 

eq
ui

pm
en

t t
o 

pu
rg

e 
an

d 
sa

m
pl

e 
un

de
r 

th
e 

"lo
w

 f
lo

w
" 

sa
m

pl
in

g 
te

ch
ni

qu
e 

is
 

ac
ce

pt
ab

le
 a

nd
 i

s 
cu

rr
en

tly
 E

P
A

s 
pr

ef
er

re
d 

m
et

ho
d 

of
 

gr
ou

nd
w

at
er

 s
am

pl
in

g.
 

T
he

 m
et

ho
ds

 e
m

pl
oy

ed
 a

re
 

ac
cu

ra
te

ly
 d

es
cr

ib
ed

 i
n 

th
e 

re
po

rt
. 

10
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. 
La

st
 p

ar
ag

ra
ph

, 
la

st
 s

en
te

nc
e:

 
T

he
 
m

at
er

ia
l 

re
fe

re
nc

ed
 a

s 
be

in
g 

co
nt

ai
ne

d 
in

 A
pp

en
di

x 
H

 
is

 a
ct

ua
lly

 
co

nt
ai

ne
d 

in
 A

pp
en

di
x 

0.
 

It 
is

 r
ec

om
m

en
de

d 
th

e 
co

nt
ra

ct
or

 c
ha

ng
e 

th
e 

te
xt

 a
cc

or
di

ng
ly

. 

R
ef

er
en

ce
 w

as
 c

ha
ng

ed
. 

II.
 

2-
1 

6/
2.

2.
5.

1 
S

ec
tio

n 
en

tit
le

d 
"S

ur
ve

y 
A

re
a,

" 
pa

ra
gr

ap
h 

1,
 

se
nt

en
ce

 2
: 

A
cc

or
di

ng
 to

 t
he

 t
ex

t, 
B

ui
ld

in
g 

85
52

 w
as

 
in

ac
ce

ss
ib

le
 a

nd
 w

as
 n

ot
 s

ur
ve

ye
d 

fo
r 

as
be

st
os

- 
co

nt
ai

ni
ng

 m
at

er
ia

l (
A

C
M

).
 

T
he

 c
on

tr
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to
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sh
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ei
th
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 r
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ch
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th
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C
M
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t. 

Ju
st

ifi
ca
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is
 p
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in
 t

he
 F
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I 
R

ep
or
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R
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alçen 

15. 
2-22/2.2.8.2 

I 
S

ection entitled T
rip B

lanks, 
paragraph 2: 

T
he text 

indicates that one trip blank contained m
ethylene 

chloride; 
how

ever, 
tho 

report text does not provide an 
explanation for its origin. 

S
ince m

ethylene chloride is 
a öom

rnon laboratory contam
inant, and trip blanks are 

prepared in the 
laboratory prior to subjecting the 

sam
ple to field conditions, it 

is possible that 
laboratory contam

ination is the source. 
It is 

recom
m

ended the contractor change the 
report text 

accordingly. 

. 
T

ext w
as added to the F

inal R
F

I R
eport. 

. 

16. . 

2-23/2.2.8.2 
. 

,, 
. 

. 
,, 

. 
S

ection entitled 
F

ield 
D

uplicates : 
It is 

recom
m

ended that the contractor include the field 
duplicate data, as w

eIF
 as a discussion of the relevance 

of the results, as part of the final version of the 
docum

ent. 

. 

A
 sentence w

as added to this section indicating that the 
field duplicate data are com

pared in the data validation and 
data review

 reports (V
olum

e II of the F
inal R

F
I R

eport). 
. 

. 

17. 
2-24/2.3.1 

. 
P

aragraph 3, sentence I: 
G

rain size analyses are 
included in A

ppendix J of the report, not 
A

ppendix 
L as 

stated in the text. 
It is recom

m
ended that the 

contractor change the text 
accordingly. 

.. 
T

ext w
as m

odified. . 

18. 
2-25/2.3.3 

. 
P

aragraph 2, sentence 1: 
It is recom

m
ended that the 

contractor include a sum
m

ary of the laboratory 
Q

N
Q

C
 sam

ples in A
ppendix L as part of the final 

version of the docum
ent. 

C
oncur. 

. 

P
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A
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12. 
2-16/2.2.5.2 

,, 
S

ection entitlod 
"S

urvey A
rea, 

paragraph 
1, 

sentence 3: 
A

ccording to the text, B
uilding 8552 w

as 
inaccessible and w

as not surveyed for lead-based 
paint (LB

P
). 

T
he contractor should either reschedule 

the LB
P

 survey associated w
ith this building or 

provide a justification for not including this 
inform

ation in 
the final report. 

Justification is provided in F
inal 

R
F

I R
eport. 

13. 
. 

2-19/2.2.6 
. 

. 
. 

. 
S

ection entitled 
Investigation-derived W

aste 
C

haracterization," paragraph 1, 
last sentence: 

It is 
recom

m
ended the contractor include the proposed 

w
aste classification associated w

ith any w
aste, as 

w
ell as the nam

e and location of the w
aste disposal 

facility. 
F

urther, copies of all 
m

anifests, bills of 
lading, or shipping docum

ents should be included as 

part of the final report. 

. 

N
o action proposed. 

It is recom
m

ended that the ID
W

 final 
action be addressed under separate cover. 

. 

14. 
2-22/2.2.8.2 

. 

S
ection entitled "E

quipm
ent 

B
lanks," 

first paragraph: 
A

lthough the text provides a 
list of constituents that 

appeared in the equipm
ent blank sam

ples, no 

explanation is provided for their origin, nor any 
corrective actions to prevent future occurrences. 

It 

is recom
m

ended the contractor provide these 
explanations as part of the text. 

P
ossible explanation is provided along w

ith any necessary 
corrective action in the F

inal 
R

F
I R

eport. 

P
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D
raft R

H
 

P
apsI$e'tft,n 

C
ornrnorff 

R
esptnse andfor A

cttor T
keri 

23. 
2-27/2.4.2 

. 
P

aragraph 3, sentences 3 and 4: 
A

 plausible 
explanation for the presence of 

bis (2-ethylhexyl) 
fihthalate is included as part of the text; how

ever, 
the 

contractor should consider adding text that 
explains 

that the analytical results are not im
pacted, or that 

the 
results are qualified accordingly. 

C
oncur. T

ext added. 

24. 
3-1/3.0 

P
aragraph 2, secticn note: 

S
ee S

pecific C
om

m
ent 8. 

S
ee response to S

pecific C
om

m
ent 8. 

25.. 
3-1/3.0 

P
aragraph 3, 

last sentence: 
S

ee G
eneral C

om
m

ent 
2. 

S
ee response to S

pecific C
om

m
ent 2. 

26. 
. 

3-2/3.1.1 
P

aragraph 2, last sentence: 
It 

is 
recom

m
ended 

that 
the contractor include possible explanations for the 

presence of toluene in the analytical sam
ples since 

toluene is not considered to be a laboratory 
contam

inant. 

E
xplanation included 

in F
inal R

F
I R

eport. 

• 

27. 
3-6/3.2 

P
aragraph 2, sentence 

1: 
T

he text indicates that for a 
num

ber of param
eters, the detection 

lim
it 

w
as 

greater 
than background concentration values. 

S
ince the 

analytical results equal non-detect, it 
is unknow

n 
w

hether the concentrations are actually above 
established background concentrations, and should 
therefore be included as part of the statistical study. 
It 

is recom
m

ended that 
the contractor include an 

explanation for 
the discrepancy. 

- 

N
o proposed action. 

T
he m

ethod used provides the low
est 

practical detection lim
it attainable. 

T
his lim

itation is 
taken into account in T

N
R

C
C

S
 R

R
S

N
2 procedures. 

T
hese 

procedures w
ere follow

ed in this report. 
. 

P
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R
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&
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19. 
2-25/2.3.4 

P
aragraph 2, last sentence: 

T
he referenced 

laboratory audit is not included as part of A
ppendix 

M
, 

nor as part of any appendix, as stated in the text. 
It 

is recom
m

ended that the contractor provide a copy as 
part of the final version of the docum

ent. 

R
eport is provided in the F

inal 
R

F
I R

eport. 

20. 
2-25/2.3.5 

P
aragraph I: 

A
lthough the text describes the 

laboratory problem
s encountered w

ith w
ipe 

sam
ples 

collected from
 various buildings, the text does not 

include an explanation of how
 the problem

s w
ere 

corrected. 
It 

is recom
m

ended that the contractor 
include an explanation of any corrective actions taken 
as part of the text. 

T
ext describing the corrective action 

w
as included in the 

F
inal A

F
I R

eport 

21. 
2-26/2.4.1 

Last paragraph, section note: 
S

ee G
eneral C

om
m

ent 2. 
S

ee response to G
eneral C

om
m

ent 
2. 

22. 
2-27/2.4.2 

. 
P

aragraph 2, 
last sentence: 

S
ince m

ethylene chloride 
is a com

m
on laboratory contam

inant, the explanation 
provided appears plausible; how

ever, the contractor 
should consider adding text that explains that the 
analytical results are 

not im
pacted, or that the results 

are qualified accordingly. 

C
oncur. 

T
ext added. 

. 

. 

P
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D
raft A

F
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P
agelS

ection 
C

om
m

ent 
R

esponse andlor A
ction T

aken 

34. 

. 

5-4/5.1 
2 

P
aragraph 1, sentence 

1: 
T

he hum
an exposure 

pathw
ay 

evaluation is not com
plete. 

S
ee S

pecific 
C

om
m

ent 8. 

S
ee response to S

pecific C
om

m
ent 8 

35. 
5-4/5.1.2 

P
aragraph 3, sentence I: 

S
ee S

pecific C
om

m
ent 32. 

. 

T
ext is m

odified. 
T

he section referred 
tom

 
the final 

report is S
ection 1.2.4.4 D

em
ographics 

36. 
5-21/5.2.4.1 

P
iragraph 

3, 
last sentence: 

S
ee S

pecific C
om

m
entS

. 
S

ee response to S
pecific C

om
m

ent 8. 

P
age 1O
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rnt1 R
P

I 
P

age/S
ecthon 

C
om

m
ent 

R
espG

nS
 a.ndlor A

ction T
aken 

28. 
3-713.2.1 

. 
. 

. 
S

ection entitled 
4lnorganics 

paragraph I: 
T

he 
contractor provides com

parisons betw
een m

axim
um

 

reported 
values and background concentrations; 

how
ever, 

it 
is 

recom
m

ended that the contractor 
provide a conclusion for the com

parison betw
een the 

individual constituents. 
F

or exam
ple, 

w
hat 

is 
the 

relevance of cadm
ium

 and antim
ony values to the 

nickel values? 

. 

. 
. 

. 
N

o proposed action. 
A

 com
parative analysis is provided in 

paragraph 2 and F
igure 3-2 of the 

D
raft R

F
I 

R
eport 

(paragraph 3 and F
igure 3-I 

of the F
inal R

H
 R

eport). 

29. 
3-11/3.2.5 

. 

. 
. 

. 
,, 

. 
S

ection entitled "E
xplosives 

It is 
recom

m
ended 

that the contractor clarify the relevance of the data 
reported by including conclusions draw

n from
 the data 

provided in the text. 

.. 
A

dditional text w
as included 

in the F
inal R

F
I 

R
eport. 

30. 
3-I 8/3.3.5 

P
aragraph 3, sentence 4: 

T
oluene is reported as 

having been present in tw
o upgradient m

onitor w
ells. 

It is recom
m

ended that the contractor consider 
including potential sources as part of the report text. 

T
oluene is not 

believed to be attributable to the site. 
A

dditional text supporting this assum
ption w

as provided in 
the final R

F
I text. 

tjpgradient sources w
ere not 

considered. 

31. 
3-20/3.4 

. 
.. 

P
aragraph I, section note: 

S
ee S

pecific C
om

m
ent 

8. 
.. 

S
ee response to S

pecific C
om

m
ent 8. 

32. 
4-9/4.3.1 

. 
. 

P
aragraph 2, last sentence: 

S
ection 

1.2.3.4 is not 
contained in the report text as referenced. 

It 
is 

recom
m

ended that the contractor change the 
report 

accordingly. 

. 
.. 

T
ext is m

odified. 
T

he section referred to in the final 
report 

is 
S

ection 1.2.4.4 D
em

ographics. 
. 

33. 
5-1/5.1.1 

. 
.. 

. 
P

aragraph 1, sentence 4: 
T

he identification of 
chem

icals df potential concern is not com
plete. S

ee 
S

pecific C
om

m
ent 8. 

.. 
S

ee response to S
pecific C

om
m

ent 8. 

.-t. 

P
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D
raft A

F
t 

P
 

C
om

m
ent 

. 
. .:; 

. 
. 

B
 esponse aS

/or A
ction T

aken 

.*.:: 
.: 

: 
. c.; 

:'. 

3. 
1-20/1.4.3 

T
he com

m
ent at the end of this paragraph, concerning 

future use of this area indicates that som
o type of deed 

restriction m
ay be needed to restrict future land uses. 

Is this supported by the analytical data? 
S

ince this area 

is currently being used as a grazing pasture for a local 
. 

rancher this needs to be clarified and if necessary 
. 

access to the site should be restricted. 

R
estriction m

entioned in this section is related to a physical hazard 
of undetonated ordnance, not a chem

ical 
hazard. 

E
O

D
 personnel 

verified that no hazard exists at the range and no restrictions are 

necessary (U
S

A
F

, 
1993b). 

.. 
T

he statem
ent w

as m
odified in the F

inal A
F

I to: "T
he clearance 

. 
. 

report indicated that 
no restrictions due to physical hazards (i.e., 

undetonated ordnance) should be placed 
on future use of the land." 

4. 
2-1 /2.1 

: • 

D
id 

any 
of the buildings have floor drains? 

A
re there 

oil/w
ater separators on-site? 

S
ince there 

is no 
m

ention of a sew
er system

, how
 

w
ere w

aste handled at 

the 
facilities? 

. 

' 

O
nly B

ldg. 8503 and 8505 had floor drains, w
hich discharged to 

the 

outside. 
T

hese discharge points w
ere characterized during the R

F
I 

field investigation (S
am

ple locations D
W

3-001 
and D

W
I -009). 

T
here are 

no historical records that indicate oil/w
ater separators 

w
ere present at the O

ffsite W
S

A
. 

B
ldg 8503 is the only building 

onsite served by sew
er and w

ater. 
P

hotographs taken by A
ir 

F
orce personnel show

 that a sew
er leachfield is located south of 

the m
ain secured area. 

T
E

C
 collected sam

ples from
 the leachfield 

in M
ay 1998 to characterize the 

soil 
in this location. 

T
he M

ay 
1998 analytical results for these sam

ples and 
results from

 the 
verification sam

pling indicated no significant contam
ination or 

environm
ental im

pact. 

5. 
6-1/6.0 

A
lthough elevated levels of som

e m
etals exceed R

isk 

R
eduction S

tandard 2 Levels, the concentrations are not 

such that a final decision on cleanup can be m
ade. 

I 

understand from
 the presentation you m

ade at the 

F
ebruary B

R
A

C
 C

leanup T
eam

 
m

eeting that additional 

S
ynthetic P

recipitation Leaching P
rocedure (S

P
LP

) 

S
P

LP
 w

ere perform
ed on several sam

ples. 
T

he results w
ere 

incorporated into the hum
an health risk evaluation and used to 

develop cleanup levels form
etals (S

ection 5.1.3). 
A

lso, the 

ecological risk assessm
ent w

as revised 
to consider additional 

trophic levels 
and organism

s w
ith w

ider hom
e ranges, per the 

guidance in S
ection 3.3 (Level C

 S
creening A

ssessm
ent: R

educing 

P
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C

om
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I. 
1-8/I .2.4.1 

Lake W
orth s used as a source of drinking w

ater for the 
C

ity of F
ort W

orth. 
S

entence added to indicate that Lake W
orth is used as a drinking 

w
ater source. 

2. 
1-14/I .3.2.2 

. 

T
he discussion on S

W
M

U
 60, the form

er low
 level 

R
adioactive W

aste B
urial 

S
ite, 

indicates that 
plutonium

- 
contam

inated sw
ipe sam

ples, rubber gloves, 
paper 

bags, and uranium
 oxide m

ay have been disposed of at 
this site. 

D
uring a review

 of the F
inal T

echnical R
eport 

. 
for this site the only w

aste described w
as lum

inous 
•• 

dials. 
T

his current R
F

I 
also identif ted low

 level 
. 

radiation detected in one of the bunkers. 
S

hould sam
ples 

• 
at the low

 level radioactive w
aste burial site 

have 
been 

. 
analyzed for the sam

e radio nuclides as the bunker? 

T
he bunker analyses com

pleted by the U
S

A
F

 A
rm

strong Laboratory 
(A

F
M

C
) included 

field screening using a hand held m
eter and 

laboratory analyses of sw
ipe sam

ples for alpha, beta and gam
m

a 
radiation. 

) 
. 

A
s part of the w

aste characterization perform
ed during the 1996 

. 

study of S
W

M
U

 60 (Low
 

Level R
adioactive W

aste B
unal S

ite), soil 
. 

sam
ples w

ere screened 
in the field for gam

m
a radiation and 

. 
analyzed in a laboratory for 

radium
-226. 

A
dditional radiological 

. 
health and safety (H

&
S

) screening w
as perform

ed 
. 

A
ccording to M

etcalf 
&

 E
ddy personnel, the l-l&

S
 m

onitoring 
included alpha and beta soil radiation 

T
he soil at the S

W
M

U
 60 w

as 
therefore screened for the sam

e radionuclides as the bunker. 

P
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PREFACE

A Resource Conservation and Recovery Act (ACRA) Facility Investigation (RFI) of the
Offsite Weapons Storage Area (WSA) at Naval Air Statior (NAS) Fort Worth, Joint
Reserve Base, Carswell Field, Texas (identified as Project No. 96-8117), was
conducted to determine whether hazardous constituents have been released into the
environment.

This Final RFI Report was prepared by The Environmental Company, Inc. (TEC) under
contract No. F41624-95-D-8002, Delivery Order 0009. This technical report has
been prepared for Project No. 96-8117.

This report provides a summary of existing information, describes the methods used,
and provides a summary of the results, including a risk evaluation and conclusions of the
investigation.

This report was written under the direction of Mr. Bob Duffner, P.E., TEC Project
Manager.

The Contracting Officer's Representative for this project is Mr. Charles Pringle, Air
Force Center for Environmental Excellence (AFCEE), Environmental Restoration Branch
(ERB), Brooks Air Force Base (AFB), Texas.
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NOTICE

This report has been prepared for the United States Air Force (USAF) by The
Environmental Company, Inc. (TEC) for the purpose of aiding in the implementation of a
final remedial action plan under the Air Force Installation Restoration Program (IRP).

Although the area of study is being investigated in accordance with IRP guidance, the area
has not been identified as an IRP site. WAS Fort Worth (formerly Caswell Air Force
Base) is undergoing property disposal/reuse pursuant to the Defense Base Closure and
Realignment Act of 1990 and Round II of the Base Closure Commission deliberations. The
area of study is being considered for property disposal or reuse and the Air Force Base
Conversion Agency (AFBCA) desires to investigate the area to confirm or deny the
presence of contamination.

As the report relates to actual or possible releases of potentially hazardous substances,
its release prior to a USAF final decision on remedial action may be in the public's
interest. The limited objectives of this report and the ongoing nature of the IRP, along
with the evolving knowledge of site conditions and chemical effects on the environment
and health, must be considered when evaluating this report because subsequent facts may
become known that may make this report premature or inaccurate.

Acceptance of this report in performance of the contract under which it is prepared does
not mean that the Air Force adopts the conclusions, recommendations, or other views
expressed herein, which are those of the contractor only and do not necessarily reflect
the official position of the USAF.

Copies of this report may be purchased from:

a Government agencies and their contractors registered with the Defense Technical
Information Center (DTIC) should direct requests for copies of this report to:

Defense Technical Information Center
Cameron Station
Alexandria, VA 22304-6145

b. Non-Government agencies may purchase copies of this document from:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161
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EXECUTIVE SUMMARY

Environmental media investigations (soil, sediment, and groundwater) and the facility
surveys (asbestos, lead-based paint, and surface contamination) were completed as part
of the Offsite Weapons Storage Area (WSA) study. One of the areas included in the
environmental media investigation was the Waste Accumulation Area. This area and its
associated surroundings. have been identified as Solid Waste Management Unit No. 59
(SWMU 59) by the Texas Natural Resource Conservation Commission (TNRCC). This
study constitutes the Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RFI) for SWMU 59. Incorporated in this RFI is the investigation of other
areas at the Offsite WSA and the facility surveys that were completed in support of
ongoing Air Force property reuse and disposal efforts.

Nine separate potential source areas were investigated during the RFI. These source
areas included:

• outdoor materiel storage and maintenance areas (A-i, A-2);
• unpaved perimeter of the Waste Accumulation Area and Bldg. 8503 (A-3)

(SWMU 59);
• disturbed surface area southwest of the Control Fence (A-5);

• EOD Range;
• bunker floor drain outlets;
• removed UST locations;
• vehicle fueling area (A-4);
• areas beneath transformers; and

.• leach field.

In addition to these potential source areas, samples were collected to directly
characterize two potential contaminant migration pathways. To accomplish this task,
samples were collected from the following media:

• drainageways;
• seeps;and
• Paluxy Aquifer groundwater.

A total of 464 soil, sediment, surface water, groundwater, and quality -
control samples were initially collected to characterize these areas. Of
the samples, 30 were collected to establish site-specific background
conditions. An additional 200 soil samples. were collected after the
initial characterization effort to verify anomalous detects and delineate
the extent of contamination identified in selected areas.

As part of the initial data assessment under the TNRCC Risk Reduction Standards, site
sample results were compared to inorganic background levels as determined using the
Tolerance Interval method (EPA, 1989c, 1992a). Nearly all of the inorganic analytes
exceeded the background UTL95 in at least one sample. With the exception of the
removed underground storage tank (UST) locations, vehicle fueling area, and
transformer locations, all areas investigated contained inorganics detected above
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EXECUTIVE SUMMARY (CONTINUED)

background. In a number of cases, what appeared to be high concentrations may be
natural variability in background conditions that were not represented in the
background level determination.

Background was assumed to be undetected for organic compounds.
Frequently detected organics not associated with field sampling or
laboratory contamination were limited to polycyclic aromatic
hydrocarbon (PAH) compounds, which were detected in several areas
including A-i, A-3, A-4; removed liST areas; drainageways OW-i, OW-
3, and DW-4; and the leach field. With the exception of DW-3 and the
removed UST locations, however, where the PAHs are associated with
known sources, the surficial and ubiquitous low-lever nature of the PAH
detects suggests that these compounds are from anthropogenic sources
rather than an unauthorized discharge as defined by TNRCC Industrial
Solid Waste and Municipal Hazardous Waste (TAC Chapter 335)
regulations. Analytical results show that PAIl concentrations decrease• to
nondetect as samples are collected progressively further from the
roadways and pavement. The results also demonstrate that PAHs are
limited to surface soil located within approximately 15 feet of roadways
and parking areas. Samples collected 30 feet from the edge of the
pavement had no detectable levels of PAHs. Samples with the highest
reported PAH concentrations are adjacent to areas assumed to have been
used for parking and as loading/unloading zones. Based on these results,
it is assumed that PAIls detected at A-i, A-3, and the drainageways except
DW-3 are associated with nonpoint source discharges from vehicles that
ae subsequently entrained in roadway runoff.

Although sample results indicated the presence of contamination within source areas,
contaminants do not appear to have migrated vertically, with the exception of volatiles.
Inorganic and semivolatile compounds are most prevalent in surface samples and
typically decrease to either background levels or to below detection limits after 2.5 feet
below ground surface (bgs). Only low-level volatiles at Area A-3 and semivolatiles at
former UST locations were repeatedly found at deeper subsurface samples (directly
above bedrock between 2.5 and 10.0 feet bgs). Drainageway sample results support the
conclusion that contamination is not migrating. When inorganic and semivolatile
contamination was present, it was confined to the adjacent source area or to upgradiertt
samples within the drainageway.

Groundwater samples collected from the Paluxy Aquifer also support the conclusion that
neither off site nor vertical contaminant migration is occurring. !norganic analytes
detected above background all were less than one order of magnitude greater than
background. No organic compounds were detected in groundwater. Because the
investigation did not indicate that inorganic contaminants have migrated deeper than 2.5
feet bgs and because a 26- to 30-foot aquitard underlies the site, it is assumed that the
analytes detected in groundwater samples are not site-related.

The Risk Evaluation included assessments of both risk to human health and ecologtcal 4J
receptors via development of clean-up levels (CULs). Both efforts involved a
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conservative screening process that eliminated several anàlytes detected above
background from further consideration. TNRCC human health Risk Reduction Standards
No. 2 (RRSN2) and Petroleum Storage Tank Division (PSTD) target concentrations were
developed as CULs for the remaining contaminants of potential concern (COPCs) and
compared to exposure point concentrations (EPCs).

The COPCs with EPCs exceeding RRSN2 and PSTD human health CULs include metals
(iron, mercury, cadmium, and copper) and carcinogenic PAHs in soil and sediment.
These exceedances occur in Area A-3, three of the 11 bunker drains, three of the five
UST5, and one of the nine drainageways. In many cases, the exceedances were limited to
single sample locations, where data outliers or anomalous detects were reported. The
majority of area-wide EPCs were below human health CUL5. Area-wide EPC5 that
exceeded CULs were limited to those corresponding to carcinogenic PAHs detected in the
surface and subsurface soil of Drainageway DW-3. The exceedances of the inorganic
COPC CUL5 and carcinogenic PAN CULs in other areas occur at single-sample locations.

The COPCs identified for the Ecological Evaluation were limited to inorganic compounds
in soil and sediment. Although the evaluation presented soil concentrations protective of
ecological receptors (Tier 2 Level C values [T2Ls]) that were above EPCs, many of
these concentrations are either below the background levels established for the site or
are associated with COPC5 that are being addressed because of potential human health
concerns. The T2.0Ls above background are limited to those for plants and invertebrates
potentially exposed to cadmium, copper, lead, mercury, nickel, and zinc at the bunker
drains and drainageway locations.

The total acreage of the impacted drainageways and bunker drains is approximately 0.4
acres, which is 3 percent of the total source area acreage (approximately 11 acres) and
0.2 percent of the total Offsite WSA acreage (247 acres). Because exceedances of
ecological T20L5 are confined to this nominal acreage and the potentially impacted species
are not known to be ecologically critical to the region, the presence of the inorganic
COPC5 in these areas is expected to have minimal impact on the local ecosystem.

Compounds detected in drainageway and seep surface water, groundwater, and seep
sediment were either below background levels or CULs. Therefore, the Risk Assessment
identified no human health or ecological COPCs needing further action in these media.

An assessment of asbestos materials was completed as part of the facility surveys.
Ninety-nine suspect asbestos-containing material (ACM) samples were collected in 23
buildings; 32 samples from eight of the 23 buildings tested positive. One homogeneous
area at a ninth building was assumed to be asbestos. None of the ceiling tiles at the
Offsite WSA tested positive for asbestos. Additionally, no asbestos was found in any of the
Offsite WSA storage bunkers. Pipe insulation varied from building to building.

-Generally, the performed thermal system insulation (TSI) and the aircell TSI were
found to be positive; the fitting TSI was negative. Nine-inch by nine-inch floor tiles all
tested positive; the 12-inch by 12-inch floor tiles varied. Asbestos-containing roofing
materials also varied. On the smaller buildings, the roofing felt contains asbestos. On
the larger buildings, only the sealant around vents contain asbestos.

III
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The lead-based paint (LBP) survey was conducted at 24 Offsite WSA facilities. Ninety-
five paint samples were collected. Forty-two samples from 19 of the 24 facilities
surveyed tested positive for LBP. The majority of metal exterior building components
such as

Handrails, doors, door frames, and window frames are coated with LBP. Most interior
steel support beams also are coated with LBP. It was rare to find paint on other interior
components that is LBP, with the exception of the floor molding in Bldg. 8507. Some
interior wall paint in Bldg. 8514 was found to be positive. The tan exterior wall paint,
which is typical of most pffsite WSA buildings, was only found to be positive on Bldgs.
8500 and 8505. Finally, yellow safety paint that was used on ramps and stairs was also
determined to be LBP.

A facility surface contamination survey was conducted at 13 Offsite WSA buildings as
part of this RFI, to deterniine the extent of contamination from dust and particles
associated with ordnance on the surfaces of various Offsite WSA buildings.
Contamination was found on the walls and floors in 12 of the 13 buildings. Bldg. 5512
(SWMU 59) was the only building in which no surface residue contamination was
detected. Both the walls and the floors were determined to have inorganic contaminants
above background levels in eight of the 12 buildings. The remaining four buildings only
have contamination present on their floors. Generally, the floors seemed to have higher
levels of contamination and more types of analytes detected on them. Contamination on
the floors appeared to be a result of the previous room/building use and the fact that
inorganic materials settle better onto a floors than on walls and ceilings.

Based on the sampling results and subsequent evaluation discussed above,
appropriate actions have been identified for each of the areas (or
locations) which when implemented will allow for closure. These actions
are identified in Table ES-i on the following page.

Documentation of closure requirements, including removal actions, and
demonstration of RRSNI or RRSN2 attainment will be provided in a site
closure report. The closure report will be completed following,
completion of all closure activities at the Offsite WSA.

iv
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Table ES-i. Summary of Areas of Concern, Basis for Closure,
and Actions Required

Area/Location Basis for Actions Required
Closure Prior to Closure

Area A-i RRSN1 No Action Required
Area A-2 RRSN1 No Action Required
Area A-3 (SWMU 59 and RRSN2 Soil Removal/Deed
Bldg. 8503) and Certification
Drainageway OW-i
Area A-4 No Action No Action Required

per PSTD
Requirements

Area A-5 RRSN1 No Action Required
EOD Range RRSN1 No Action Required
Bunker Drains RRSN2 Soil Removal/Deed

Certification
Electrical Transformer RRSN1 No Action Required
Areas
Leach Field RRSN2 Dismantle

Downgradient
Wa li/Deed

Certification
Removed UST at Bldg. 8500 RRSN2 Soil Removal/Deed

Certification
Removed UST at Bldg. 8503 RRSNI No Action Required
Removed UST at Bldg. 8505 No Action No Action Required

per PSTD
Requirements

Removed UST at Bldg. 8507 RRSN2 Soil Removal/Deed
Certification

Removed UST at Bldg. 8514 PSTD Closure No Action Required
Requirements

Drainageway DW-3 RRSN2 Soil Removal/Deed
Certification

Drainageways DW-2, DW-4, RRSN1 No Action Required
DW-5, DW-6, DW-7, DW-
8, and DW-9
Seep Locations RRSNi No Action Required
Groundwater RRSN1 No Action Required

V
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1 .0 INTRODUCTION

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI)
report was prepared by The Environmental Company, Inc. (TEC) under U.S. Air Force
Center for Environmental Excellence (AFCEE) Contract No. F41624-95-D-8002,
Delivery Order 0009, project number 96-8117. This RFI report summarizes the
results of an investigative elton at the Offsite Weapons Storage Area (WSA) at Naval Air
Station (NAS) Fort Worth, Joint Reserve Base, Carswell Field, Texas.

All efforts were completed in accordance with guidelines provided in the Headquarters
AFCEE Handbook for the Installation Restoration Program (IRP) Remedial Investigations
and Feasibility Studies (Rl/FS), dated September 1993 (hereafter referred to as the
Handbook). In addition, all work for this project incorporated those requirements and
guidelines provided in the U.S. Environmental Protection Agency (USEPA) Interim Final
RCRA Facility Investigation Guidance dated May 1989 and applicable provisions in the
Texas Administrative Code (TAC) 30, Chapter 335, Subchapters A, R, and S.

This investigation was conducted in part to fulfill a directive issued by the Texas Natural
Resources Conservation Commission (TNRCC). A letter from the TNRCC to the Air Force
Base Conversion Agency (AFBCA) dated February 16, 1995, summarized Solid Waste
Management Units (SWMU5) requiring RFls. One of the SWMUs identified was No. 59,
the Offsite WSA Waste Accumulation Area located adjacent to Bldg. 8503.

In addition to determining potential environmental impacts associatedwith SWMU 59.
the investigative activities described in this RFI report were conducted to support the
future disposal/reuse of Offsite WSA property. NAS Fort Worth (formerly Carswell Air
Force Base [AFB)) is undergoing property disposal/reuse pursuant to the Defense Base
Closure and Realignment Act of 1990 and Round II of the Base Closure Commission
deliberations. An assessment has therefore been made of the entire Offsite WSA, to
determine if potential contaminants have entered the environment or if they pose a risk
to human health or the environment, in fulfillment of the Community Environmental
Response Facilitation Act (CERFA) requirements.

1 . 1 DESCRIPTION OF THE AIR FORCE INSTALLATION RESTORATION
PROGRAM

The objectives of the U.S. Air Force (USAF) IRF are to assess past hazardous waste
disposal and spill sites at USAF installations and to develop remedial actions consistent
with the National Contingency Plan (NCP) for those sites that pose a threat to human
health and welfare or to the environment.

RCRA, enacted in 1976, governs the disposal of hazardous wastes. RCRA Sections 6001
and 6003 require Federal agencies to comply with local and state environmental
regulations and to provide information to the USEPA concerning past disposal practices
at Federal sites.

Executive Order 12580, adopted in 1987, gave various Federal agencies, including the• Department of Defense (DoD), the responsibility to act as lead agencies for conducting
investigations and implementing remediation efforts when the Federal agencies are the
sole or cocontributor to contamination on or off their properties.
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To ensure compliance with Executive Order 12580: the DoD developed the IRP under the
Defense Environmental Restoration Program to identify potentially contaminated sites,
Investigate these sites, and evaluate and select remedial actions for contaminated sites.
The DoD issued Defense Environmental Quality Program Policy Memorandum (DEQPPM)
80-6 dated June 1980, regarding the IRP program. The DoD formally revised and
expanded IRP directives, and amplified all previous directives and memoranda
concerning the lAP, through DEQPPM 81-5, dated 11 December 1981. The
memorandum was implemented by a USAF message dated 21 January 1982.

PAP requirements have been developed to ensure DoD compliance with Federal laws such
as RCRA, the Comprehensive Environmental Response, Compensation, and Liability Act
(CEACLA), and the Superfund Amendments and Reauthorization Act (SARA). In
November 1986, in response to SARA and other USEPA interim guidance, the USAF
modified the IRP to provide for an Rl/FS program. The IRP was modified so that RI! FS
studies could be conducted as parallel activities instead of serial activities. The 1RP now
encompasses applicable or relevant and appropriate requirements (ARAR)
determinations, identification and screening of remedial technologies, and the
development of remedial alternatives. A project conducted under the lAP may include
field activities and studies prior to a detailed final analysis of remedial alternatives.

1 .2 INSTALLATION DESCRIPTION

A description of the Offsite WSA is provided below. This section includes a description of
the site location, a history of NAS Fort Worth and the Offsite WSA, the environmental
setting of the region, and the local environmental setting.

1 .2.1 Installation Location
The Offsite WSA was an off-base facility supporting Carswell AS, which has since been
realigned as NAS Fort Worth. NAS Fort Worth is located in north-central Texas in
Tarrant County, approximately 8 miles west of Fort Worth, Texas (see Figure 1-1).

NAS Fort Worth property totals 2,555 acres and consists of a main station and two
noncontiguous land parcels. The area surrounding NAS Fort Worth is predominantly
suburban, and includes the residential areas of Fort Worth, Westworth Village, and
White Settlement.

The Qffsite WSA Is located on a 247-acre oft-site parcel under the ownership and
control of the AFBCA. This parcel is surrounded by an additional 264 acres of easeme'hts
controlled by the AFBCA. The Offsite WSA is located at approximately 32 degrees north
latitude and 97 degrees west longitude, in north-central Texas. It lies approximately 4
miles west of NAS Fort Worth, Just north of White Settlement Road (see Figure 1-2).
The 70-acre Qftsite WSA facility was built in 1956 and is enclosed within a security
fence. An aerial photograph ofthe site taken in 1984 is provided in Figure 1-3, and a
detailed map of the site facilities is provided in Figure 1-4. Both of these figures show
the fenced area of the WSA surrounded by the outer ring of Air Force property. The
Offsite WSA is primarily bordered by rural land, with some ranches and farms located
nearby. A residential development is located south of White Settlement Road.

Facilities at the Offsite WSA include 2 munitions inspection shops, 16 ordnance storage
buildings (including 11 bunkers), 1 entry control building, a less-than-90-day
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hazardous waste storage area (SWMU 59), and an emergency power plant. During its
operational period, the Offsite WSA also maintained an Explosive Ordnance Disposal•
(EOD) Range, a small radioactive waste burial site (SWMU 60), a water storage tank,
and two nonpotable water wells. The radioactive waste burial site has been closed and
remediated since the Offsite WSA operations were terminated, and the EOD Range has
been physically cleared of explosives and metals. Table 1-1 lists the buildings
constructed at the Offslte WSA and their primary uses. The locations of Offsite WSA
buildings are shown on Figure 1-4. A discussion of these historic investigative and
remedial activities is provided in Sections 1.3 and 1.4, respectively.

1.2.2 Installation History
1 .2.2.1 NAS Fort Worth History
Prior to 1941, the area that is now NAS Fort Worth consisted of woods and pasture In an
area called White Settlement. NAS Fort Worth started as an earthen runway constructed
to service an aircraft manufacturing facility. When established in 1942, the
Installation was referred to as the Tarrant Field Airdome and was under the jurisdiction
of the Gulf Coast Army Air Field Training Command. The installation's mission was to
provide transition training for B-24 bomber pIlots.

The Strategic Air Command (SAC) assumed control of Tarrant Field Airdome in 1946 and
the Installation served as the HO for the Eighth Air Force and as a heavy bomber base.
The installation was renamed Carswell AFB in 1948 In honor of Major Horace S.
Carswell, a native of Fort Worth. HO 19th Air Division was located at Carswell AFB in
1951 and the installation became a home base for B-52s and KC-135s in 1956. The
Air Combat Command (ACC) assumed control of Carswell AFB in 1992 concurrent with
the dissolution of the SAC.

Carswell AFB was selected for closure and associated property disposal/reuse during
Round II of Base Closure Commission deliberations pursuant to the Defense Base Closure
and Realignment Act (DBCRA) of 1990. The planning process for closure and property
disposal/reuse at Carswell AFB was initiated In 1992 and Carswell AFB officially closed
on 30 September 1993. The U.S. Navy assumed control of the majority of the former
Carswell AFB on 1 October 1994 and renamed the installation NAS Fort Worth, Joint
Reserve Base, Carswell Field. Those portions of the former base, including the Offsite
WSA, which were not assumed by the Navy remained USAF property under the control of
the AFBCA.

1.2.2.2 Offsite WSA HIstory
The Offsite WSA was built in 1956 and was officially closed with the rest of Carswell
AFB on 30 September 1993. Activities that took place at the site included the storage
and maintenance of munitions, disposal of ordnance and, to a limited degree, the storage
of low-level radioactive waste. A discussion of previous environmental investigations
conducted at the WSA facilities is provided in Section 1.3.

Maintenance was conducted within buildings and in the open outdoors. The majority of
the indoor maintenance of the ordnance took place inside Bldg. 8503. In support of these
activities, paint booths were installed in Bldg. 8503. Air Force personnel reported that
painting and sanding of practice bombs also occurred outdoors (Long, 1996). The
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majority of outdoor maintenance reportedly took place around the perimeter of Bldg.
6503; north of Bldgs. 8554, 8556, 8558, 8560 and 8852; and between Bldgs. 8503
and 8531 (Figure 1-4).

Ordnance and spent engine cartridge disposal was conducted at an EOD Range, which was
constructed in 1971. This disposal area consisted of 3 acres of land located directly west
of the main complex (see Figure 1-4). As discussed in Section 1 3, the EOD Range is no
longer used and was cleared of explosives in February of 1993.

The Low-level Radioactive Waste Burial Site (LLRWBS), identified as SWMU 60 by the
TNRCC, was located 400 feet west of Bldg. 8503 (see Figure 1-4). The LLRWBS was
used between 1957 and 1969. The burial site consisted of three dry wells constructed
from 12-inch diameter cast iron pipes encased in 2.25 inches of grout. These pipes
were vertically embedded 18 feet into the ground. The pipes were permanently capped
in 1969 and were finally removed in November of 1996. A more detaUed discussion of
the remediation work at this SWMU is presented in Section 1.4.

1.2.3 Regional Environmental Setting
1.2.3.1 Physical Geography
The region surrounding NAS Fort Worth is situated in the Grand Prairie Section of the
Central Lowlands Physiographic Province (Frenneman, 1931). The area is
characterized by gently sloping broad terraces that incline to the east and are separated
by west-facing escarpments. The surface is typically grass covered with isolated stands
of timber on some of the uplands.

Surface drainage in the region follows a dendritic pattern, interrupted by numerous
large man-made lakes and farm ponds. The major surface water features in this region
are the large lakes created along forks of the Trinity River (see Figure 1-1). Lake
Worth, which forms the northern border of NAS Fort Worth, was produced by damming
the West Fork Trinity River, and Benbrook Reservoir by damming the Clear Fork
Trinity River. Additional large lakes and reservoirs are scattered throughout the
Dallas/Fort Worth metropolitan area. The same pattern of water impoundment is

- present on a local scale, as many streams in the region have been dammed to produce
farm ponds. Figure 1-5 shows the dendritic drainage pattern and the prevalence of farm
ponds In the local area surrounding the WSA.

The entire Fort Worth area is within the Trinity River drainage system. Streams
around NAS Fort Worth and the WSA drain directly into Lake Worth or into the West
Fork Trinity River. Due to the relativelydry climate, most of the smaller drainages in
the area contain intermittent streams. Water flows in these drainages during rainy
seasons and briefly after heavy rainfall,

1 .2.3.2 Geology and Hydrogeology

Regional Geology
The geology of west-central Tarrant County consists of Early Cretaceous marine
sedimentary rocks, with thin, unconsolidated Quaternary alluvial deposits along major
stream and river valleys. During much of the Paleozoic era, this region was beneath a
shallow sea. Late in the Paleozolc era, however, the area was uplifted, resulting in

1-4



t433:

extensive erosion. During the early Cretaceous Period, marine sediments were deposited
on top of this erosional surface as the sea once again flooded the region. These marine
sediments now form a wedge thickening to the southeast: As the sea withdrew during the
late Cretaceous Period through the Tertiary Period, streams eroded the land surface.
During the Quaternary period, streams have deposited successive stages of alluvial
material, with older terrace deposits being cut by present-day streams.

The Cretaceous marine units form a portion of the stable Texas shelf. Bedding is
essentially horizontal, with regional dips of approximately 35 to 40 feet per mile to the
east-southeast. No major fracture zones or faults have been mapped in the proximity of
NAS Fort Worth. The nearest major structural featUres are the Mexia-Talco fault
system approximately 80 miles to the east, the leading edge.of the Ouachita thrust
system approximately 30 miles to the east, and the south end of the axis of the Fort
Worth basin approximately 5 miles east of the WSA.

Figure 1-6 presents a generalized stratigraphic section for the region around NAS Fort
Worth and the Offsite WSA. Brief descriptions of each unit are given below. Thicknesses
given for the various units have been measured In the area of NAS Fort Worth and the
Offsite WSA, as the Cretaceous marine units generally thicken to the southeast.

The Quaternary material in this region comprises two major types of deposits. Fill
deposits consIst of clay, silt, sand, gravel, and organic material. They are usually
generated during farming or construction activities, In some parts of the NAS Fort
Worth area, fill material constitutes 85 to 100 percent of the immediate subsurface.
Alluvial deposits, the second category of Quaternary material, consist of sand, silt, clay,
and gravel. These deposits not only fill present-day stream and river valleys, but also
underlie ancient floodplains and river channels. The alluvial deposits are of varying
thicknesses and lateral extents. Much of the area surrounding NAS Fort Worth is
underlain by Quaternary deposits, primarily alluvium deposited by the West Fork
Trinity River. Elsewhere, particularly at the WSA, Quaternary deposits are thin to
absent, and a thin layer of organic soil caps near-surface bedrock. The thickness of 30
feet for the Quaternary units shown on Figure 1-6 represents an average.

The Goodland Limestone formation is the youngest Cretaceous unit exposed in the NAS
Fort Worth area. It consists of chalky white, fossiliferous, dense, thinly to massively
bedded limestone Interbedded with gray to yellow-brown stiff clay and marl (Hargis +
Associates, 1989). Extensive jointing Is common in weathered portions of the
formation; however, cores reveal that Joints are rare in the unweathered Goodland -

Limestone (Jacobs, 1997a). The thickness of this formation is variable due to erosion,
as It was exposed for a long period before any overlying alluvium was deposited. In
Tarrant County, the formation thickness ranges from 0 to 130 feet. In the NAS Fort
WorthiWSA region, the Goodland Limestone has an average thickness of 30 feet and
reaches a maximum of 47 feet near Plant 4 on the western side of the base.

The underlying Walnut Formation consists of iron-stained shell-agglomerate limestone
interbedded with brown sandy clay, thinly bedded fossiliferous clay, and fissiie shale
(Leggat, 1957). The limestone is usually fractured and contains considerable jointing
and flaking. In eastern Texas, the Walnut Formation averages 300 feet In thickness. In
the NAS Fort Worth area, the formation thickness is fairly constant between 25 and 35
feet; however, erosional channels have been delineated ln.the subsurface, where the
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thickness of the Walnut Formation has been reduced to less than 3 feet. A disconformity
separates the base of the Walnut Formation from the top of the Paluxy Formation below.

The Paluxy Formation consists predominantly of sandstones separated by thin,
discontinuous shale and claystone layers, as well as lesser amounts of lignite. The
sandstones consist of fine- to coarse-grained, well sorted, poorly consolidated, cross-
bedded white quartz sand. Much of the sandstones are poorly cemented and friable,
although some are slightly indurated due to a calcite cement. The lower portion of the
Paluxy Formation is generally coarser grained than the upper portion. The Paluxy
Formation ranges in thickness from 140 feet to 190 feet in Tarrant County (Leggat,
1957).

Cretaceous units older than the Paluxy do not crop out in the NAS Fort Worth/WSA area;
however, they are important hydrogeologically. Beneath the Paluxy Formation is the
Glen Rose Formation, which consists of fine-grained limestone, shale, marl, sandstone,
and minor anhydrite. In the NAS Fort Worth area, this formation varies from 250 to
450 feet thick. The relatively impermeable limestones in the Glen Rose Formation act
as an aquitard, separating the Paluxy Formation aquifer from aquifers below.
Underlying the Glen Rose Formation is the Twin Mountains Formation, which contains a
major aquifer in this area of Texas. This formation grades upward from a basal chert
and quartz pebble conglomerate to a fine- to coarse-grained sandstone interbedded with
shale and clay. It is approximately 250 feet thick in the vicinity of Lake Worth.

Regional Hydrogeology
The principal hydrogeologic units underlying the region surrounding WAS Fort Worth
include the terrace alluvial aquifer within the Quaternary deposits, the Walnut
Formation aquitard, and the Paluxy Aquifer. Of additional importance are the Glen Rose
Formation aquitard and the Two Mountains Aquifer.

The uppermost aquifer in the area occurs in the near-surface unconsolidated materials.
These materials include fill, alluvium, and the more highly weathered upper portions of
the Goodland Limestone. The unconfined, discontinuous zones of groundwater within
these deposits is collectively known as the terrace alluvial aquifer (Rivers eta!, 1996).
This aquifer is only partially saturated and is not used as a source of drinking water.
Recharge of the aquifer is from precipitation and leaking water supply lines, sewer
lines, and storm drains. Discharge seeps into small streams as well as the West Fork
Trinity River. Flow directions are generally controlled by the bedrock topography of ..the
Goodland Umestone. The unweathered portions of the Goodland Limestone serve as an
aquitard, preventing discharge from the upper aquifer into the Paluxy aquifer below,

The Walnut Formation is typically dry and is not a source of groundwater in the area.
Previous investigations have reported groundwater at the interface between weathered
and unweathered rock of the Walnut Formation, and small amounts of groundwater may
also occur along bedding planes and fractures (Hargis + Associates, 1985). For the
most part, though, the limestones and shales of this formation act as an aquitard,
hydraulically separating the overlying terrace alluvial aquifer from the Paluxy Aquifer.
Soil borings at NAS Fort Worth, however, have penetrated zones where the Goodland
Limestone has been completely eroded and the Walnut Formation is only 3 feet thick
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(A.T. Kearney, 1989). In areas of similar extensive erosion, water may flow freely
between the upper terrace alluvial aquifer and the deeper Paluxy Aquifer.

The Paluxy Aquifer is hosted by fine- to medium-grained sandstones within the Paluxy
Formation. Well yields and water quality from this aquifer are good, and the aquifer has
therefore been an important source of potable water for the Fort Worth area, including
the community of White Settlement. Groundwater from the Paluxy Aquifer is used for
agricultural and livestock purposes by many of the farms and ranches surrounding the
WSA. Extensive development of this aquifer has led to a significant decline in water
levels, leading to development of deeper aquifers (Nordstrom, 1982). Recharge to the
Paluxy Aquifer occurs where the formation crops out west of NAS Fort Worth. In
addition, the formation crops out in the bed of Lake Worth and receives significant
recharge from the lake. Small amounts of recharge may also be derived from the terrace
alluvial aquifer. Regional groundwater flow within the Paluxy Aquifer is eastward,
except in the area directly beneath NAS Fort Worth. Groundwater flow in this area is to
the southeast, due to a potentiometric high at Lake Worth and a potentiometric low in the
White Settlement area.

The Glen Rose Formation occurs beneath the Paluxy Formation and generally acts as an
aquitard. Sands in the Glen Rose Formation yield small amounts of water to wells in Fort
Worth and western Tarrant County. In general, though, the relatively impermeable
limestone in the formation restricts water movement between the overlying Paluxy
Aquifer and the underlying Twin Mountains aquifer.

The Twin Mountains Formation contains one of the major aquifers in Tarrant County.
The water is hosted in the fine- to coarse-grained sands above the formation's basal
conglomerate. The formation yields large quantities of water for municipal and
industrial uses. Intensive use of the aquifer has resulted in declining water levels, with
a 250-foot drop in the potentiometric surface of the aquifth between 1955 and 1976
(A.T. Kearney, 1989). Recharge to the aquifer occurs west of NAS Fort Worth, where
the formation crops out, and groundwater flow is eastward.

1.2.4 Local Environmental Setting

1.2.4.1 PhysIcal Geography
The Offsite WSA land area is characterized by broad, gently to moderately sloping
terraces of sedimentary rock mantled by a variable thickness of light brown to black
loamy soil. The WSA Is situated on a ridge between Live Qak Creek and one of its

-

tributaries to the north. Topography within the fenced area of the Offsite WSA consists
of a gently sloping surface with elevations ranging from approximately 770 feet above
mean sea level (msl) along the western boundary fence to approximately 730 feet above
msl near the east fence (see Figure 1-4). The plateau's gentle slopes end abruptly at
the drainages, which feed into Live Oak Creek and its tributaries to the south, east, and
north of the WSA. Gradients become much steeper in these drainages, with up to 30 feet
of vertical drop per hundred feet of horizontal distance (see Figure 1-5).

The primary surface water features in the vicinity of the Offsite WSA are Live Oak
Creek, located approximately 400 feet south of the Offsite WSA boundary, and an
unnamed ephemeral tributary to Live Oak Creek, located immediately north of the fenced
WSA property (see Figure 1-5). A series of drainageways and ditches transmit surface
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water directly off the site. The WSA drainagewayé flow into the major drainages to the
south, east, and north. All surface water associated with the site is therefore eventually
discharged into Live Oak Creek or its northern tributary.

Live Oak Creek flows northeast from the Offsite WSA and enters Lake Worth
approximately 3 miles east of the site. Lake Worth and Live Oak Creek are primarily
used for recreational purposes and fishing. Lake Worth is used as a source of
drinking water for the City of Fort Worth.

1.2.4.2 Geology and Hydrogeology

Soils
The Soil Survey of Tarrant County (Ressel, 1981) shows eight distinct soil units in and
around the WSA. All of these soils are moderately alkaline, reflecting the limestone
bedrock of the region, arid most are shallow. Drilling at the WSA during the RFI
confirmed that the soil layer is thin at the WSA, with depth to bedrock exceeding 6 feet
only in scattered locations. Alluvial materials are found only along stream channels of
Live Oak Creek and its northern tributary. General descriptions of the soils in the WSA
area are given below. Figure 1-7 is a soil map for the WSA area.

• Aledo gravelly clay loam, 1 to 8 percent slopes (soil survey map designation
• 1)—This shallow to very shallow soil occurs on ridgetops underlain by fractured

limestone. The surface layer of the soil is brown gravelly clay loam. The subsoil
Is brown, very gravelly clay loam that is approximately 60 percent limestone
fragments. Beneath the subsoil Is fractured limestone. Aledo gravelly clay loam
soils were common at the EOD Range of the WSA.

• Aledo-Urban land complex, 1 to 8 percent slopes (soil survey map designation
4)—This soil is 50 to 65 percent Aledo soil, as described above, 15 to 40
percent Urban land, and less than 20 percent closely similar soils. Urban land is
the classification assigned to areas where 85 to 100 percent of the ground
surface has been altered by construction activities. The soil types have been so
obscured that they cannot be classified. Aledo-Urban land complex soils were
common at Areas A-i and A-2 and In bunker drain boreholes.

• Bolar clay loam, 3 to 5 percent slopes (soil survey map designation 15)—This
moderately deep soil occurs on convex ridges and upland slopes. The calcium
carbonate content of this soil is high. The surface layer of the soil is dark
grayish-brown clay loam. The subsoil is brownish clay loam with common -
limestone fragments. Beneath the subsoil is fractured limestone interbedded
with light yellowish-brown calcareous clay. Bolth clay loam soils are mapped In
the area to the south of the EOD Range and were not encountered during the RFI
field work.

• Solar-Urban land complex, 1 to 5 percent slopes (soil survey map designation
16)—This soil is 30 to 70 percent Solar soil, 15 to 50 percent Urban land, and
less than 20 percent other soils. Both the Bolar clay loam soils and the Urban
land designation have been described above. Bolar-Urban land complex soils
were common at Area A-3.

• Brackett clay loam, 3 to 8 percent slopes (soil survey map designation 0
17)—This shallow soil occurs on convex ridges and side slopes. The
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concentration of calcium carbonate is high in this soil. The surface layer is light
brownish-gray clay loam. The subsoil is light gray clay loam. Beneath the
subsoil is interbedded pale yellow calcareous silty clay and soft weathered chalk.
Bracken clay loam soils were found at Area A-5.

Maloterre, Aledo, and Brackett soils. 3 to 20 percent slopes (soil survey map
designation 46)—These very shallow to shallow soils occur on slopes along
drainageways. They consist of approximately 35 percent Maloterre soil, 30
percent Aledo soil, 20 percent Brackett soil, and 15 percent other soils and rock
outcrops. The Aledo and Brackett soils are described above. The surface layer of
the Maloterre soil is brown gravelly clay loam with roughly 20 percent
limestone and shell fragments. Beneath this thin layer is indurated limestone.
This soil association was common outside the fenced WSA area, in the drainage of
Live Oak Creek and its tributaries.

Purves clay, 0 to 3 percent slopes (soil survey map designation 61)—This
shallow soil occurs on nearly level to gently sloping ridgetops and plateaus. The
surface layer is dark grayish-brown clay. The subsoil is brown clay. Beneath
the subsoil is fractured limestone interbedded with calcareous clay. Purves clay
soils are mapped to the northwest of the WSA and were encountered in several
background boreholes.

Sanger clay, 3 to 5 percent slopes (soil survey map designation 66)—This deep
soil occurs In valley fill areas and oh sideslopes of ridges below limestone
outcrops. Calcium chloride concentrations are high. Generally, this soil consists
of almost 4 feet of calcareous clay, ranging in color from very dark to light
grayish-brown. Beneath this grayish-brown clay is yellowish to brownish
shaly clay. The lower portion of the soil has common masses of calcium
carbonate and limestone fragments. The Sanger clay soil was common on the
northern slopes of the EOD Range.

• Sanger-Urban land complex, 1 to 5 percent slopes (soil survey map designation
67)—This complex is 45 to 70 percent Sanger soil, 15 to 35 percent Urban
land, and less than 25 percent similar soils. Both the Sanger soil type and the
Urban land designation are described above. Sanger-Urban land complex soils
were found at Area A-4 and in some boreholes beneath transformers.

Bedrock Geology
The stratigraphy of the area surrounding the Offsite WSA consists of, from youngest to
oldest, the Goodland Limestone, the Walnut Formation, the Paluxy Formation, and the
Glen Rose Formation (see Figures 1-6 and 1-8).

Cretaceous bedrock is exposed both in and near the WSA. Goodland Limestone crops out
west of the Offsite WSA property boundary and is the uppermost unit in the background
wells Installed by Jacobs Engineering (see Figures 1-4 and 1-8). Erosion and the drop
in elevation from the area of the background wells to the WSA has eliminated the
Goodland Limestone from the surface at the Offsite WSA. Weathered Walnut Formation
crops out over most of the area inside the fenced Offsite WSA (Barnes, 1972). This
formation was found to be 25 to 30 feet thick in the two background wells. Outcrops of
this formation within the offsite WSA consist of weathered fossiliferous limestone.
Underlying the Walnut Formation is the Paluxy Formation. This formation is not
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exposed within the fenced Offsite WSA facility, buf only in the steeper drainages along
Live Oak Creek and its northern tributary, as well as in a quarry south of the Offsite
WSA. The more resistant Walnut Formation limestone acts as a cap on the poorly
cemented sandstones of the Paluxy, allowing weathering and erosion to produce steeper
slopes in the Paluxy Formation. This formation was found to be 170 to 190 feet thick in
the Offsite WSA background wells, which were drilled to the Paluxy/Glen Rose
Formation contact (Jacobs, 1997b). In the Offsite WSA area, the Paluxy Formation
consists of fine- to coarse-grained sandy materia! with varying degrees of cementation
and varying amounts of shale. The Glen Rose Formation does not crop out in the area
surrounding the WSA, but is an important hydrologic unit.

• Local Hydrogeology

The important hydrogeologic units beneath the Offsite WSA are:

• surficial overburden;
• . Walnut Formation aquitard;

• Paluxy Aquifer; and

• Glen Rose Formation aquitard.

Previous investigations have identified shallow groundwater at a depth of 5 feet below
ground surface (bgs) (Radian, 1989). Thi water is contained within the surficial
overburden at the site. Results of drilling done during the RFI Indicate that this water
occurs sporadically across the site and consists of saturated soil in areas where surface
waters have migrated downward and are moving along the bedrock/soil interface. It is
assumed that this shallow groundwater, like the surface water at the WSAI follows the
topography and radiates out from the site to the south, east, and north. This shallow
groundwater would then discharge to the numerous ravines around the site perimeter
that feed tributaries of Live Oak Creek.

Although the Walnut Formation can contain groundwater in shallow weathered zones, it
generally functions as a aquitard. Observations made during the WSA Background Study
(Jacobs, 1997b) Indicated that water was found in weathered zones of the formation
only after heavy rains via surface infiltration. Previous studies of competent Walnut
Formation produced a hydraulic conductivity value of 7.0 x 10.10 cm/sec (Jacobs,
1997a). This information indicates that downward flow of groundwater through the
Walnut Formation is limIted.

The Paluxy Aquifer is the principal source of groundwater in the vicinity of the Offsite
WSA. The Paluxy is believed to exist under unconfined or semiconfined conditions,
depending on depth of encounter and the local stratigraphic sequence. Most of the water
wells in the area are completed In the lower, coarser-grained and more permeable
section of the Paluxy Aquifer. Geotechnical results from samples collected in background

.weII WJEPX925 confirm that the lower portions of the Paluxy Formation are more
porous and have a higher conductivity (Jacobs, 1997b). A sample collected from 161 to
162 feet bgs in the well showed an effective porosity of 1.6 percent and an average
hydraulic conductivity of 9.1 x iO cm/sec. In contrast, samples collectedfrom 195 to
196 and 249 to 250 feet bgs had effective porosities of 28.66 and 28.91 percent and
average hydraulic conductivities of 2.29 x io and 3.47 x io-3 cm/sec, respectively. It
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should also be noted that even the upper portions of the Paluxy Formation have
significantly higher hydraulic conductivities than the overlying Walnut Formation.

Most recharge to the Paluxy Aquifer occurs where the formation crops out west and
north of the Offsite WSA and in the lake bed of Lake Worth. The amount of recharge via
outcrops along Live Oak Creek is unknown. 2

There are two wells located on the Offsite WSA property, both screened in the Paluxy
Aquifer (see Figure 1-4). The main water supply well, XU3212-902, and the back-up
well, XU3212-901, were installed using cable tool drilling methods (Johnson, 1997).
Both ho!es were drilled to 300 feet bgs, then allowed to collapse to 186.6 and 184 feet
bgs, respectively. Steel casing was placed to the final total depth and perforated to
produce the well screen. These wells reportedly delivered nonpotable water to the site
for toilet flushing and other noncontact uses. As there was no potable water source at the
site, bottled water was provided instead.

Previous studies in the region have determined that groundwater flow direction in the
Paluxy Aquifer is to the east (AT. Kearney, 1989). Measurements made during the WSA
background study (Jacobs, 1997b) and during this RFI confirm a strong eastward
component of flow In the Paluxy Aquifer. Due to the configuration of the wells at the
site, however, the exact direction of groundwater flow could not be determined.
Assuming an easterly direction, a hydraulic gradient of 1.85 to 1.96 feet per 100 feet
was calculated from measurements made during the RFI.

The Glen Rose Formation lies beneath the Paluxy Formation and is composed of fine-
grained limestone, shale, marl, and sandstone beds. This formation does not crop out at
the WSA, but was encountered in the Jacobs Engineering background wells (see Figure
1-8). Although sands in the Glen Rose Formation yield small amounts of water to wells
in Fort Worth and western Tarrant County, the formation generally serves as an
aquitard, separating the groundwater in the Paluxy Aquifer from groundwater in the
deeper Twin Mountains Aquifer.

1.2.4.3' ClImate

The climate at the Offsite WSA is typified by humid, hot summers and cool, relatively
dry winters. The average annual precipitation is 31.5 inches, with the majority of
precipitation falling between the months of April and October. The average annual
relative humidity is 63 percent. The average annual air temperature is 66 degrees
Fahrenheit (°F). July is the warmest month, with an average monthly air temperature
of 86°F, and January is the coldest month, with an average monthly air temperature of
45°F. Temperatures can change rapIdly in the region, often 20°F to 30°F in a matter of
hours (Ressel, 1981).

Prevailing winds are southerly from March to November and northerly from December
.to February. The average wind speed is 8 knots. Thunderstorms with wind speeds in
excess of 65 knots, as well as hail storms, are common in the region. Climate conditions
in the summer make tornado formations possible (Ressel, 1981).
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1.2.4.4 Demographics
The Offsite WSA is located in Tarrant County in north-central Texas, adjacent to the
most western side of the City of Fort Worth city limits. The areas to the south and east of
the site are within city limits, while the areas north and west are considered county,
Fort Worth extraterritorial jurisdiction (City of Fort Worth, 1991) (see Figure 1-2).
The closest established city other than Fort Worth is White Settlement, located
approximately 3 miles east of the site.

Current population and demographic information for the area in the vicinity of the site
and surrounding areas is based on the 1990 U.S. Census. The site lies within census
tract 484391142.02, which in 1990 had an estimated population of 5,402 persons.
The majority of the population was 6 to 65 years of age (U.S. Census Bureau, 1990).
Figure 1-9 depicts the census tracts that lie in the vicinity of the site and surrounding
area. For purposes of the human health assessment, the 1990 population characteristic•
of the area within a 2-mile radius was reviewed (see Figure 1-9). This entire area lies
within portions of three census tracts, representing a total of 11,771 persons.

Trends suggest that the population in the area surrounding the site is expected to -

increase over the next several years. Census block group data for the area encompassing
neighborhoods to the southeast of the site and immediately south of White Settlement
Road indicate a 78 percent increase in the number of residents between 1990 (1,314
persons) and 1997 (2,343 persons) (City of Fort Worth, 1997). White Settlement's
population increased 14.5 percent between 1980 and 1990 (TNRIS, 1997). The
north-central region of Texas, where the site is located, is currently the most populous
part of the state, with 24 percent of the state's population. From 1980 to 1990, the
population in the region grew 31 percent. By 2050, the population is projected to
increase 119 percent (TWDB, 1997).

1.2.4.5 Ecology
The Ofisite WSA is located on the border between the Western Cross Timbes and Grand
Prairie vegetation zones of north-central Texas (Bailey, 1980). The late seral forest
and woodland plant communities that originally dominated these vegetation zones were
the Post Oak-Blackjack Oak Series (Quercus stellata-Quercus marilandica) and the
Pecan-Southern Hackberry Series (Carva illinoinensis-Celtis iaevigata), respectively.
The post Oak-Blackjack Oak Series consists of open deciduous woodlands with components
of tallgrass grasslands in the understory. The Pecan-Southern Hackberry Series Is a
deciduous woodland or forest that occupies floodplain. In drier floodplains along smaller
streams such as Live Oak Creek, the Plateau Live Oak-Netleaf Nackberry Series
(Quercus fusiformis-Celtis reticulata) may also be present (Bailey, 1980).

1 .3 SITE INVENTORY

The Offsite WSA contains a number of sites and/or locations of environmental concern
-that were historically Investigated and/or have been investigated within this RFI. These
sites and/or locations include:

• the less-than-90-day Waste Accumulation Area (SWMU 59);
• outdoor maintenance and material storage areas;

• an explosive ordnance deposition range;
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• former underground storage tank (UST) aeas;
• a former waste dump;
• low-level radiation areas within Bunker 8531;
• a former low-level radioactive waste burial site (SWMU 60); and
• miscellaneous buildings and site structural features.

Each of these sites and/or locations are described below. Following these descriptions.
previous investigative activities and past removal activities are summarized in Sections
1.3.2 and 1.4, respectively.

1.3.1 Site Descriptions

Less-than-90-day Waste Accumulation Area (SWMU 59)
The less-than-90-day Waste Accumulation Area (SWMU 59) donsists of a 4 foot by 5
foot metal enclosure. The 8 foot high enclosure has a metal roof that overhangs openings
along the upper side walls. (see Appendix A, Photographs SA-a and SA-b). Entry to the
enclosure is provided by a lockable gate-type door. The enclosure is located along the
western edge of the concrete pad that surrounds Bldg. 8503 and is elevated
approximately 6 inches above the pad on a concrete floor (see Figure 1-4) There is no
lip or berm around the edge of the floor.

Environmental media potentially impacted by an SWMU is typically considered a part of
the unit. Since the accumulation area Is positioned directly along the edge of the concrete
pad, soils along the pad and ma drainage ditch directly west of the accumulation area
may be considered part of SWMU 59 if contaminated as a result of associated activities.
(see Figure 1-4).

Based on reported activities at the site, waste types stored in the accumulation area are
assumed to included metal-related materials, solvents, and paints (Long, 1996). The
accumulation area enclosure is currently locked and empty, and is no longer used.
Investigations associated with the SWMU are discussed below in Section 1.3.2.

Outdoor Maintenance and Material Storage Areas

Addition maintenance and material storage activities reportedly occurred outdoors.
Maintenance activities, including the painting and sanding of ordnanôe casings and
practice bombs, took place around the perimeter of Bldg. 8503; north of Bldgs. 8554,
8556, 8558, 8560 and 8852; and between Bldgs. 8503 and 8531 (see Figure 1-4)
(Long, 1996). There have been no past investigations of these areas.

Explosive Ordnance Deposition Range
Ordnance and spent engine cartridge disposal was conducted at the EOD Range. The EOD
Range was constructed in 1971. It consists of 3 acres of land located directly west of the
fenced Offsite WSA main complex (see Figure 1-4). As discussed below, the EOD Range
Is no longer used and was cleared of explosives in February 1993.
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Former Underground Storage Tanks Areas -

Five liSTs were also installed and later removed at the Offsite WSA. These reportedly
contained fuel oil and diesel and were used for power generation, heating, and vehicle
fueling (A.T. Kearney, 1989). Tank sizes and reported contents are listed in Table 1-2.
The table also lists those buildings associated with each UST. The building locations are
shown on Figure 1-4. Diagrams for the USTs are provided in Appendix B. Investigative
reports or documentation of the liST removal activities are not currently available and
are therefore not discussed below.

Former Waste Dump

The former waste dump was located in an arroyo formed by a 10-foot-high limestone
ledge across an intermittently flowing tributary to Live Oak Creek. The former waste
dump was within the Air Force property boundary, approximately 250 feet north of the
fenced Offsite WSA (see Figure 1-4). The debris found in the dump site included
nonhazardous material such as wooden pallets, used bomb crates, scrap metal,
newspapers, loose sand, and other materials (M&E, 1993). This former dump site has
been Investigated and remediated as described below.

Low-level Radiation Area Within Bunker 8531
A general radiation survey of all buildings was conducted in 1995 (USAF, 1996a).
During the survey, three small, localized areas of low-level radioactive contamination
were detected in Offsite WSA Bunker 8531. The areas covered approximately 8 square
feet. There is no historical information associated with the source of the low-level
radiation detected. Descriptions of the radiation surveys are provided below.

Former Low-level Radioactive Waste Burial Site (SWMU 60)
The LLRWBS was located 400 feet west of Bldg. 8503 within the Offsite WSA fenced area
(see Figure 1-4). The LLRWBS, which was used between 1957 and 1969. was
identified as SWMU 60 by the TNRCC. The burial site consisted of three dry wells
constructed from 12-inch-diameter cast iron pipes encased in 2.25 inches of grout.
These pipes are vertically embedded 18 feet Into the ground. The pipes were
permanently capped In 1969. As discussed below, these pipes were removed along with
surrounding soil in November 1996.

Miscellaneous Building and Site Structural Features
In addition to those specific sites and locations described above, various building and site
structural features have associated environmental concerns. These include:

• electrical transformers that historically may have contained insulating fluids
with polychlorinated biphenyls (PCBs);

• building materials potentially containing asbestos;
• building surfaces potentially covered with lead-based paint; and
• building surfaces potentially covered with contaminated residue.
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Past Investigative activities have included surveyé of electrical transformers and
potential asbestos-containing materials (ACM). These activities are described below.
Previous investigative activities have not included assessments of building surfaces.

1.3.2 Previous Investigative Activities and Documentation
A number of environmental investigations and studies have been condu6ted to identify
sources of possible contamination and to assess the extent and magnitude of contamination
and its potential impacts on human health and the environment. A chronological
summary of investigative activities performed at the Offsite WSA is presented in Table
1-3. These studies are discussed in more detail below.

1 .3.2.1 Rl/FS for Carswell AFB
An RI/FS Stage II investigation was conducted at NIAS Fort Worth, including the Oftsite
WSA (Radian. 1989). The RIIFS noted reports of the disposal of small quantities of
waste cleaners and solvents west of Bldg. 8503 in the shallow ditch adjacent to the less-
than-90-day Waste Accumulation Area (see Figure 1-4). The report estimated the
disposal rate to be 5 to 10 gallons per year. Eight hand-augered holes were drilled in
the ditch. Holes were augered to bedrock refusal at depths ranging from 1 foot to 4 feet
bgs. Groundwater was not encountered in the hand-augered borings. A total of 12 soil
samples were collected from the hand-augered borings and were submitted for
laboratory analysis of volatile organic compounds (VOCs) and semivolatile organic
compounds (SVOCs).

Low levels of trichloroethylene (TCE) (nondetectable (ND) to 0.0619 milligrams per
kilogram (mg/kg) were reported In soil samples collected from the ditch west of Bldg.
8503. Toluene was detected in several soil samples at concentrations ranging from
0.0028 mg/kg to 0.049 mg/kg.

A baseline risk screening was also performed to determine potential carcinogenic risks
associated with the Carswell AFB IRP sites. The Offsite WSA was reported to present a
low risk to human health. In a ranking of I to 7, with 1 indicating the greatest need for
remedial action, the Offsite WSA was ranked 4. Category 4 is defined to include areas
whore storage, release, disposal, and/or migration of hazardous substances or petroleum
products has occurred, and all remedial actions necessary to protect human health and
the environment have been taken.

According to Air Force lAP requirements, each site is further categorized based on -

overall status within the program. Category 1 defines sites where no further action is
required, Category 2 defines sites where additional effort is needed to determine health
risks of contaminants and remedial alternatives, and Category 3 defines sites where a
feasibility study process has been completed. The Offsite WSA was placed as a Category
2. It was recommended that additional work be performed, including detailed evaluation
and selection of remedial alternatives to address TCE contamination In soil.

1.3.2.2 RCRA Facility Assessment PR/VSI

In 1989, A.T. Kearney conducted a Preliminary Review (PR) and Visual Site Inspection
(VSI) for the Carswell AFB to evaluate SWMUs and other areas of concern for releases to
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soil and groundwater (AT. Kearney, 1989). The FWRA Facility Assessment (RFA) made
a broad assessment of release pathways at all SWMUS located at Carswell.

The assessment identified the Offsite WSA Waste Accumulation Area (SWMU 59), located
directly west of the southern end of Bldg. 8503 along the edge of the concrete pad as
described above (see Figure 1-4). The RFA also stated that paint thinners and TCE had
been discharged into a ditch west of Bldg. 8503, Based on the results of the previous
Rl/FS investigation (Radian 1989), the past and ongoing' potential for release of TCE to
soil and groundwater was considered high. The RFA recommended initiating an RFI for
this unit due to the presence of TCE in the soil, It should be noted that the AFA
incorrectly identified the ditch area as SWMU 65, separate from the Waste Accumulation
Area. The ditch is associated with the accumulation area activities and therefore should
be considered a part of SWMU 59.

The RFA also recognized the former LLRWBS (SWMU 60), as described above. The RFA
indicated that the wells may have contained plutonium-contaminated swipe samples,
rubber gloves, paper bags, and uranium oxide. However, during the Interim
removal action in 1996, only luminous dials were Identified (see Section
1.4.2). No documented history of radioactive releases for this site was cited. Past
groundwater sampling data indicated, however, that the nonpotable water supply well
contained total radium (8.5 picocuries per liter [pCi/L]) in excess of Federal drinking
water standards (5 pCi/L). The RFA was not able to determine if the detected radium
was representative of background conditions or in some way associated with the burial
site.

1.3.2.3 Basewide Environmental Baseline Survey for Carswell AFB

An Environment& Baseline Survey (EBS) of Carswell AFB was conducted by the Air
Force in 1993 (USAF, 1993a). The EBS reviewed facility environmental features such
as the potential for contamination, storage tanks, oil/water separators, pesticides,
biohazardous wastes, ordnance, asbestos-containing building material (ACBM), lead-
based paInt, and PCB-containing materials,

Based on these characteristics, the EBS placed the areas of the Offsite WSA property into
one of seven categories. Only Categories 2, 3, 6, and 7 were used for thIs
sIte.

• Category 2: areas where only storage of hazardous substances or
petroleum products has occurred, but no release, disposal, or
migration from adjacent areas has occurred.

• Category 3: areas where storage, release, disposal, and/or
mIgration of hazardous substances or petroleum products has
occurred, but at concentrations that do not require removal or
remedial action.

• Category 6: areas where storage, release, disposal, and/or
migration of hazardous substances or petroleum products has
occurred, but required response actions have not yet been
Implemented.

• Category 7: areas that are unevaluated or that require additional
evaluation.
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The following list summarizes how the property was categorized:

• Category 2: The majority of the Offsite WSA.
• Category 3: Part of the southwest portion of the fenced area that

Includes Bidgs. 8504, 8505, 8506, and 8507 (based on the
presence of USTs and ACMs and thea potential for lead-based paint).

• Category 6:
- Bidgs. 8500 and 8502 (based on the presence of USTs and ACM5

and the potential for lead-based paint).
- Bldg. 8503 (based on the presence of hazardous materials and

wastes, the presence of USTs and ACBMs, and the potential for
lead-based paint).

- The Waste Accumulation Area (SWMU 59, Bldg. 8512) (based on
the presence of hazardous wastes).

• Category 7: The EOD Range.

The asbestos survey identified ACMs in six buildings at the Offsite WSA (Bldgs. 8500,
8502, 8503, 8505, 8506, and 8514). ACMs identified during the survey included
sheet rock, pipe fittings, floor tiles, asphalt and gravel, piping, pipe insulation, and roof
materials. Sampling was limited during the survey, so the results are not considered
comprehensive.

The EBS reported that all transformers with 50 parts per million (ppm) or more PCB5
were replaced or retrofitted at an unknown date with PCB-free materials. All
transformers at the Offsite WSA are currently labeled as being P06-free.

1.3.2.4 Explosive Ordnance Disposal Range Investigations
An initial survey of the 3-acre range was conducted by Air Force personnel from Ogden
Aerial Logistics Center, Hill AFB, Utah, to determine if unexploded ordnance was present
and to estimate the project-associated remediation costs (USAF, 1993b). Air Force
personnel swept the area within a radius of 900 feet from the demolition point with an
ordnance locator. Small arms, actuators, and starter cartridges were observed in two
EOD burial pits. The survey team was unable to determine the size of the pits.
Additional survey of the area was recommended.

1.3.2.5 SoIl and Debris Characterization -

Metcalf & Eddy (M&E) was retained to remove debris located in a waste dump associated
with the Offsite WSA (M&E, 1993). The investigation of the site took place in two
phases:

• an initial characterization of the debris (July 20, 1993); and
• debris removal and confirmatory sampling (September 30, 1993).

In the initial characterization performed by M&E, three soil samples and four associated
quality control (QC) samples were taken. To quantify potential contaminants associated
with the dump debris, soil samples were taken upgradient of the dump, downgradient of
the dump, and within the dump. The samples were analyzed for VOCs, SVOCs, benzene,
toluene, ethylbenzene, xylene (BTEX), total petroleum hydrocarbons (TPH),
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radionuclides (including gross alpha and gross beta particles), and metals. .The report
indicated that most of the analytical results were below the method detection limits and
were below regulatory levels. Based upon these results, the debris was characterized as
nonhazardous waste. Details of the debris removal effort are presented below in Section
1.4.

1 .3.2.6 Offslte WSA Radiological Site Assessment

Weapons Storage Area Site Assessment (USAF, 1995)
As part of an area wide survey of the Offsite WSA, the Armstrong Laboratory's Health
Physics Branch (AL/OEBZ) identified three localized areas of low-level radioactive
contamination in Bunker 8531. (he areas dover approximately 8 square feet. Three
swipe samples were taken from the contaminated areas. Swipe sample results indicated
a small amount of localized contamination (see Table 1-4). The report indicated that the
levels were potentially above the Uranium-235/Uranium-238 and Plutonium-239
public use release limits as published by the United States Nuclear Regulatory
Commission (USNRC) Regulatory Guide 1.86. The AL/OEBZ recommended that additional
swipe samples be collected to determine which alpha-emitting isotope is present and to
Identify applicable release limit criteria.

Consultative Letter: Radiological Evaluation of Suspected Hot Spots In
Bunker 8531 (USAF, 1996a)
As a follow-up to the initial AL/OEBZ survey of Bunker 8531, an additional survey and
sampling was conducted at the area of concern. The additional sampling activities
performed were:

• removable alpha and beta radiation characterized by swipe sampling from five
hot spots;

. fixed alpha and beta radiation assessed using a radiation detector;

• fixed gamma-ray exposure rate measured from the surface of the hot spots; and
• background alpha, beta, and gamma radiation levels measured inside and outside

the bunker.

Results of the hot spot sampling are summarized in Table 1-5. The radiological
evaluation concluded that the entire elevated area is below release criteria In accordance
with (JSNRC Regulatory Guide 1.86 and should be considered releasable for public Us9.

Consultative Letter: Final Status Decommissioning Survey of WSA (USA F,
1996a)
The final letter documented the decommissioning survey efforts. In addition to those
efforts and results described above, the final letter summarized the results of the
overall effort. This effort included fixed alpha/beta/gamma contamination surveys of all
bunker using mobile floor monitors. Swipe samples were taken from predetermined
floor and wau locations. Walls were checked for alpha/beta/gamma fixed contamination
using hand-held monitors at the same locations where swipe samples were taken.

Levels of alpha, beta, and gamma radiation were below the respective reporting limits of
2 pCi/swipe, 2 pCi/swipe, and 50 pCi/swipe in all samples. These levels are less than
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the USNRC standards for removable alpha/beta/gamma contamination. X-ray
measurements did not significantly differ from ambient background levels. Based on
these results as well as those described above, the final status report stated that the
Offsite WSA meets the release criteria in accordance with USNRC Regulatory Guide 1.86
and was therefore considered releasable for public use.

1.3.2.7 Background Study
A background study was completed at the Otfsite WSA in 1997 (Jacobs, 1997b). The
goal of the study was to establish background concentrations of radium and TPH in
surface soils, subsurface soils, and groundwater, and to determine if concentrations
previously detected on site were representative of these background concentrations.

A total of 21 surface soil, 21 subsurface soil, and 15 groundwater samples were
collected to characterize these media for background concentrations. Two upgradient
monitoring wells were installed in the Paluxy Aquifer during this study. In addition, two
groundwater samples were collected from each of the on-site water supply wells.

Upper tolerance limits (UTLs) of background concentrations were determined for each
parameter. The maximum detected value for TPH, radium-226, radium-228, and total
radium from the two samples collected from the on-site water supply wells were
compared to the background UTLs. The results of this effort concluded that the on-site
values were consistent with background concentrations and do not indicate site-related
contamination.

1.4 REMEDIAL ACTIONS

A number of remedial actions have been completed at the Offsite WSA. These include:

• soil and debris removal at the waste dump;

• removal of the dry well and other soil associated with the LLRWBS;
• clearance of the EOD Range; and
• removal of USTs.

1.4.1 Waste Dump SoIl and Debris Removal

Following the waste dump soil and debris characterization described above, a removal
action was initiated. Characterization of the debris indicated that it was a nonhazardous
waste material. The debris was removed from the site and was transported to a Iocal,
nonhazardous landfill. Confirmation samples were taken from the removal area. These
samples indicated that all parameters were below method detection limits or below
regulatory levels with the exception of a trace concentration of TCE. The parameters
tested included VOCs, SVOCs, BTEX, TPHs, gross alpha, gross beta, and metals. Based on
the analytical results, the waste dump was considered remediated (M&E, 1993).

1 .4.2 Low-level Radioactive Waste Burial Site (SWMU 60) InterIm
Remedial Action

The LLRWBS, which consisted of three burial tubes and soil adjacent to the tubes, was
excavated in May 1996 (M&E, 1996). There was no reported evidence of any release of
hazardous materials to the environment. Four soil borings were advanced at SWMU 60
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to evaluate background concentrations of selected adionuclides. Each boring was 0advanced to a depth of 18 feet. Soil samples were continuously collected and field-
screened for gamma radiation. Four samples were selected from each borehole and were
submitted for laboratory analysis of selected radionuclides. The samples were collected
from intervals of 0 tol feet, 5 to 6 feet, 11 to 12 feet, and 17 to 18 feet bgs (M&E,
1996). Additional alpha and beta screening was performed as part of the
health and safety screening.

According to the lab results performed on the soil samples, radium-226 was detected
between 0.47 pCi/g and 1.27 pCi/g. The UTL of radium-226 was determined from
background sampling to be 0.89 pCi/g. The clean-up criteria was defined to be three
times the IJTL (2.67 pCi/g). Therefore, the excavated soil was returned to the
excavation as backfill (M&E, 1996).

1 .4.3 Clearance of the EOD Range

The EOD Range clearance was conducted between 16 August 1995 and 15 September
1995. The EOD Range was swept using metal detectors to an approximate depth of 10
feet bgs during the clearance. All metallic Items were excavated and removed. Based on
the survey, the EOD Range was determined to be cleared of all detected explosive
ordnance. The clearance report indicated that no restrictions due to physical
hazards (e.g., undetonated ordnance) should be placed on future use of the
land. The report indicated, however, that EOD personnel should be contacted If the land
is to be used for a purpose other than livestock grazing or for other activities which
would result In disturbing the ground below a depth of 1 foot. (USAF, 1996b).

1.4.4 Underground Storage Tank Removal
Five USTs were located on the Offsite WSA. The tanks reportedly contained diesel and
fuel oil as summarized in Table 1-2. Facility diagrams of the tanks are provided in
Appendix B. Although the tanks have been removed, there is no documentation of the
effort (Long, 1996). The RFI field investigation efforts described in Section 3.0 of this
report verify the reported removal effort.

0
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Table 1-1. Offsite WSA Facilities (continued)

Year Square
Facility No. Use Constructed Footage

Mundløns Storage 19b0 19S 2 147

8537 Munitions Storage Igloo 1956 2,147

8539 MuniUofls Stt tgbo 1956 2 147

8541 Munitions Storage Igloo 1956 2,147

S52 Munit$nB $torge t&oc 1956

8554 Munitions Storage Igloo 1956 2,146

855& Munthw'is Stttage l9Ioc 1956 2 1 4S

8558 Munitions Storage Igloo 1956 2,146

8560 Munittons Storage Igloo 1956 2 148

* Approximate square footage extrapolated from Jacobs Engineering Site Survey
Drawing, 1996.
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Table 1-2. Summary Of Former Underground Storage Tanks

Tank Tank
Building Number Contents Tank Size Dimensions Function

8514 Diesel 1,000 gallons 10 feet by 6 feet Vehicle Fueling

85G7 Fuel 01 t0O0 gallons 10&feet by 4 feet Heating

8505 Diesel 5,000 gallons 18 feet by 8 feet Power

5500 Fut Oil ThU galtons 8 tCt by 4 test Heathg

8503 Fuel Oil 2,000 gallons 12 feet by 6 feet Heating
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Unit Name

— — — —
— — — —

Description

Quatemary Materials Fill, Alluvial deposits

500

Goodland Limestone
Walnut FormatJon

Hydrocleology

Aquifer

Fossiliferous limestone

Shell-agglomerate
limestone.....S..........S..........S...........................S....S.....•5•S•......S....S.....•5•S•......'S...

400

E
L

E
V
A
T

0
N

Aquitard
Aquitard

Paluxy Formation Poorly cemented sandstone
with interbeds of shale

and claystone

300

Major aquifer

N

200F
E
E
T

4
I I I

I I I

I I I I

I I I

I I I

I I

I I
I I

I I I

100

Glen Rose Formation Fine-grained limestone
with shale, marl, and
sandstone

Aquitard

Sea
Level

-100

S........ S SS.....S....S.....S....S.....S....5555.5S......S...n Twin Mountains
Formation

Sandstone with
interbedded shales

Major aquifer
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2.0 PROJECT ACTIVITIES

This section provides a synopsis of the objectives, activities, and methods used in the
investigation and surveying efforts conducted at the Offsite WSA RFI. The overall goal for the
project is described, as. are investigation specific objectives for each of the potential source
areas examined in the field. Also provided is an overall summary of the project field activities,
laboratory analytical program, and data evaluation activities and methods. Results of the
investigations and surveys are described in Section 3.0.

2.1 PROJECT OBJECTIVES

The overall goal of this project is to characterize environmental conditions at the Offsite WSA in
support of SWMU 59 closure and the disposal/reuse of the Offsite WSA property. Specific
objectives needed to achieve this goal include:

• determination of the nature and extent of any potential equipment, structures and soil
contamination associated with the Offsite WSA Waste Accumulation Area located adjacent
to Bldg. 8503 (SWMU 59);

• assessment of the nature and extent of potential surface soil, subsurface soil, sediment,
surface water, and groundwater contamination resulting from other activities and/or
sources at the Offsite WSA;

• characterization of potential surface and subsurface soil contamination related to
potential leaks from previously removed USTs and past UST fueling operations;

• identification and characterization of potential contaminants and/or hazardous
constituents associated with buildings and structures;

• characterization of potential threats to human health and ecological receptors posed by
any contamination identified; and

• development of data supporting the identification of corrective measures needed tO
control, minimize, or eliminate any contamination and/or hazardous constituents
identified during the project.

The following section describes the field activity tasks completed in order to achieve these
objectives. In doing so, the project objectives are restated in terms of area specific
investigation needs.

2 .2 FIELD ACTIVITIES

The RFI field tasks were completed in several consecutive stages. The preparatory stage included
an initial land survey and utilities location. Environmental media field investigations began
after mobilization of field equipment and personnel, and the establishment of a temporary on-
site field office. Surveys of all buildings and structures (facilities) were conducted
concurrently with the environmental media sampling. The environmental investigations,
including those addressing surface and subsurface soils, drainageway and seep sediments,
surface water, and groundwater sampling, are discussed in Sections 2.2.1, 2.2.2, 2.2.3, and
2.2.4 respectively. The facility surveys are discussed in Section 2.2.5.

To support the final RFI objectives, a supplemental field characterization was
performed in fourth quarter of 1998 and in January 1999, following the main
field investigation. The effort consisted of the following:

2-1
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• verifying reported results by resampling at previous locations and
depths;

• further determining the extent of contamination as needed; and
• determining association of polycyclic aromatic hydrocarbons (PAH5) with

roadway run-off.

These tasks are described for each area in Sections 2.2.1 and 2.2.2. The scope
of work for the final focused field characterization effort is documented in the
Final Characterization and Removal Action Work Plan (TEC, 1998a).

Other field tasks were completed in support of the overall IRFI. These tasks are discussed in
Section 2.2.6 below. The chronology of the field activities is summarized in Section 2.2.7. A
field data quality assessment was also performed, the results of which are given below in
Section 2.2.6.

2.2.1 Surface and Subsurface Soil Investigations

The surface and subsurface soil sampling efforts focused on characterizing the areas of concern
as identified in Section 1.3 of this report and background conditions. Areas associated with
potential soil contamination are identified in Figure 2-1 and include:

• outdoor materiel storage and maintenance areas (A-i A-2);
• unpaved perimeter of the Waste Accumulation Area and Bldg. 8503 (A-3);
• disturbed surface area southwest of the Control Fence (A-5);
• EOD Range;
• bunker floor drain outlets;
• . removed UST locations;
• vehicle fueling area (A-4);
• areas beneath transformers; and
• leach field.

Surface and subsurface soil sample locations, including the supplemental verification
and extent of contamination sample locations, are shown in Figure 2-2. Background
soil sample locations are shown in Figure 2-3. Surveyed sample location coordinates and
elevations are listed in Appendix C. Table 2-1 provides a summary of the sample locations and
the number of samples collected during the BFI. Table 2-2 is a summary of the analyses-
performed on these samples.

Surface and subsurface soil sampling was typically conducted in the same manner in all areas
sampled. Minor modifications were incorporated in some areas due to field conditions or types
of contaminants suspected. Figure 2-4 demonstrates the general scenarios for soil sample
collection.

Surface samples were collected between 0 and 0.5 feet bgs. Field personnel used stainless steel
shovels, bowls, and spoons to collect the surface soil. No hand augers were used during the
sampling. All equipment was decontaminated according to procedures listed in the Field
Sampling Plan (FSP) (TEC, 1996a).
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Subsurface soil samples were collected using direct-Øush techniques. Standard 2-foot-long
split spoons were emplaced in the ground using the hydraulic unit of a Simco 2400 Earth Probe
mounted on a flatbed truck (see Photographs SA-a and SA-b in Appendix A). Each split spoon
was fitted with four 6-inch brass liners before emplacement. Subsurface samples were
collected and logged continuously in the boreholes. In addition to geologic logging1 all samples
were screened for volatile organic vapors. Screening was completed by measuring the vapors
from exposed soil between two. brass liners using a photo-ionization detector (PID).

A maximum of two subsurface soil samples from each borehole was dollected for chemical
characterization. The first subsurface soil sample for chemical characterization was collected
directly below the surface sample, in the interval of 0.5 to 2.5 feet bgs. In cases where the
borehole could be extended below 2.5 feet, a second sample was collected directly above the
bedrock surface (see Figure 2-4). In some areas, the borehole intersected the discontinuous
water zone, and the second subsurface sample was collected directly above the water table.

Samples for VOC and BTEX analyses were prepared by sealing both ends of a completely filled
brass liner with Teflon tape and plastic end caps (see Photograph SA-c in Appendix A). Soil
from all other liners was composited in stainless steel bowls for inorganic, SVOC, explosive
compound, and/or pesticidelPCB analyses, as needed (see Photograph SA-d in Appendix A). In
some boreholes, the amount of soil recovered did not provide sufficient sample material.
Additional material was generated by drilling a second borehole approximately 6 inches from
the first. l-ieadspace screening and lithologic descriptions were completed on all samples, as
specified in the FSP. Borehole logs for all holes drilled at the Offsite WSA during this RFI are
included in Appendix D of this report.

Chemical analyses for soil varied for each investigation area. VOC, SVOC, inorganic,
pesticidesfPCB, explosive compound, PAH, BTEX, and TPH analyses were selected to be
performed on area samples based on area specific reported activities and material usage.
Specific parameters associated with these different analytical groups are listed in Appendix E.
Area specific rationale is discussed below in Sections 2.2.1.1 through 2.2.1.9.

In addition to source characteristics, chemical analyses for individual soil samples were also
selected based on contaminant mobility and persistence characteristicè. With the exception of
the USTs, all potential sources at the Offsite WSA were above ground. Contaminants introduced
from these areas would, to some extent, absorb to the soil or migrate vertically toward bedrock.

Inorganics, pesticides/PCBs, explosive compounds, and SVOCs are generally les mobile than
VOCs and absorb to soil. If present, these compounds would be found in the upper soil hoAzons.
As shown in Figure 2-4, inorganic, pesticides/PCB, explosive compound, and SVOC analyses
were performed on the surface and first subsurface sample. Portions of the samples from the
second subsurface sample (directly above bedrock) were extracted and archived by the
laboratory until results from the upper soil horizons were available. Only if these less mobile
contaminants were present in the surface or the first subsurface sample were they analyzed in
the second subsurface soil sample.

VOCs, in contrast, could be removed from surface soils over time due to a combination of
downward migration and surficial volatilization. Surface soil samples were therefore not
analyzed for VOCs. At all locations, both subsurface soil samples were analyzed for VOCs.

2-3



498 108

The following sections provide detailed descriptions ofthe analyses performed on sarTples
collected within each investigation area. Section 3.0 of this report presents a discussion of the
analytical results for all samples collected during the RFI.

2.2.1.1 Outdoor Materiel Storage and Maintenance Areas (A-I, A-2)

Investigation Area
Investigations were conducted in those areas where materials storage and maintenance activities
were either reported or suspected. The area between Bldg. 8503 and Munitions Storage
Bunkers 8531, 8533, and 8535 (Area A-i) was reportedly used to temporarily store
munition components and practice bombs. Maintenance activities such as sanding, painting, and
general cleaning also have been performed in this area. A second area (A-2) potentially used
for similar activities was located directly north of the road serving Munitions Storage Bunkers
8554, 8556, 8558, 8560, and 8552 (see Figure 2-i). Photographs Al-a, Al-b, and A2-a
(see Appendix A) show different views of these two areas.

Task Objective
As these areas are unpaved, waste materials generated could have been deposited directly to the
ground surface. The objective of this task was to identify whether contaminants were present in
the surface and subsurface soils and to determine the extent of any potential contamination.

Field Activities
In order to meet this objective, surface and subsurface soil samples were collected from each
area. Area A-i encompasses approximately 156,200 square feet. Samples from 34 locations
(Al-Ui through A1-34) in Area A-i were collected on an established grid pattern (see Figure
2-2). The grid lines were aligned parallel to the adjacent service roads, as it was assumed that
the majority of activity had occurred next to the roads. The first grid lines adjacent to the roads
were therefore placed approximately 5 feet from the edge of the pavement. The second set of
grid lines was located 20 feet to the south and to the east of the first lines. All other grid lines
were spaced 100 feet apart as shown in Figure 2-2. Six of the 34 locations (Al-29 through
Al-34) were placed across the service roads to the west and northwest due to the presence of
disturbed soil noted during the field reconnaissance effort.

Area A-2 encompasses approximately 31,000 square feet. The area is bounded by the service
road to the south and the fence to the north. Service road extensions located directly across from
each bunker divide the area. Assuming that activity in this area took place close to the roadside,
eight sample locations (A2-001 through A2-008) were biased towards the edge of the northern
service road and the road extensions as shown in Figure 2-2.

Surface and subsurface soil samples for Areas A-i and A-2 were collected at each borehole
location, as shown in Figure 2-2. Procedures outlined in Section 2.2.1 were used for sample
collection. All 42 boreholes in these two areas terminated against bedrock at shallow depths.

The sanding, painting, and general cleaning activities performed in this area may have generated
wastes with associated inorganic compounds, VOCs, and SVOCs. Analyses for these types of
contaminants were therefore performed. The potential for explosive compound or
pesticide/PCB contamination resulting from the activities performed in these areas was not
expected. In order to completely characterize the investigation areas, however, samples from
10 percent of the locations were analyzed for explosive compounds and pesticideslPC6s. These
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locations were evenly distributed across the investigation area. Analyses were performed on
individual samples from each location as discussed in Section 2.2.1 and as shown in Figure 2-4.

Following the above initial characterization, 10 supplemental sample locations
were established in the vicinity of Al-OlS (tour locations) and A1-028 (four
locations) to verify previous anomalous detects and further define horizontal
extent of the contamination. Two locations were established 20 feet north and
south of A1-019 and two locations were placed 10 feet east of A1-019. Four
sample locations were established 10 feet to the north, south, east, and west of
A1-028 to delineate extent of contamination. Two locations were co-located at
the original sample locations.

Verification and extent of contamination sample locations are shown in Figure
2-2. Samples collected in the vicinity of A1-019 were analyzed for
semivolatiles. Samples collected in the vicinity of A1-028 were analyzed for
metals.

2.2.1.2 Waste Accumulation Area and Bldg. 8503 (A-3)

Investigation Area
Bldg. 8503 was the primary maintenance and inspection facility at the Offsite WSA.
Photographs A3-a, A3-b, and A3-c (see Appendix A) show the building and the surrounding
area. Bldg. 8503 contains two open maintenance bays located on the north and south ends of the
building, with each bay having two doors, one each on the east and west sides (Photograph A3-
b). The southern bay contains two paint booths. Each bay also contains an overhead crane
system that would allow for work on heavy equipment. The entire building is surrounded by a
concrete surface. During the site reconnaissance, gaps were noted throughout the area between
sections of the concrete pad. Grass has grown in these gaps, making them easily noticeable on
the site photographs. The Waste Accumulation Area (SWMU 59) is located directly west of the
southern end of Bldg. 8503, along the edge of the concrete surface (see Photograph A3-b in
Appendix A).

The entire surface surrounding the Waste Accumulation Area and Bldg. 8503 is impervious, and
stormwater flows away from the buildings to the north, south, and west onto the adjacent grassy
areas. Sloping terrain in the area generally directs run-off from the north to the south.
Drainageway 1, a ditch approximately 10 feet from the west side of the concrete pad, collects
run-off and directs it south toward Bldg. 8500, where it discharges to Live Oaks Creek or
infiltrates into the ground (see Figure 2-2). Methods used in Drainageway 1 characteriZation
efforts are discussed separately in Section 2.2.2.

Task ObjectIve
The task objective was tO determine whether contamination had been released from the Waste
Accumulation Area and/or Bldg. 8503 to the surrounding surface and subsurface soils. In
addition, the investigation attempted to determine whether contamination was present in the
subsurface soils directly below the Waste Accumulation Area concrete pad. Sample results from
this task were evaluated in conjunction with those from the drainageway investigation to
determine if contamination had migrated away from the immediate area via Drainageway 1.
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Field Activities +

The Waste Accumulation Area containment features were evaluated. Particular attention was
given to the gaps in the concrete.pad near the building. These gaps are 0.5-inch-wide
separations between the individual concrete blocks that comprise the pad surrounding Bldg.
8503. Soils beneath two gaps were investigated during this RFI by drilling through the
concrete and collecting subsurface soil samples for lithologic and chemical characterization.
The first gap was located approximately 1 foot south of the southern edge of the Waste
Accumulation Area building. The second gap was located approximately 15 feet north of the
northern edge of the building. Along each of these gaps, two holes were drilled through the
concrete at intervals of 10 feet (see Figure 2-2). Concrete thickness ranged from 1 to 1.2 feet
in the four boreholes.

In each of the four boreholes (A3-18 through A3-21) drilled along the gaps, two subsurface
soil samples were collected beneath the concrete pad. The first subsurface soil sample for
chemical characterization was collected in the 2-foot interval directly below the pad. The
second sample for chemical characterization was collected directly above the bedrock surface,
approximately 5 to 7 feet bgs in all four boreholes. All subsurface soil samples collected
beneath the concrete pad were analyzed for inorganics, VOC5, SVOCs, pesticideslPCBs, and
explosive compounds.

Both surface and subsurface soil samples were collected from the unpaved area surrounding the
concrete pad. The A-3 area and Drainageway 1 together encompass approximately 47,900
square feet. Around the perimeter of Bldg. 8503, three series of surface and subsurface soil
samples were collected (Figure 2-2). The first series (A3-001 through A3-014) was located
along the entire perimeter within 5 feet of the edge of the pad. The sample locations were spaced
approximately 50 feet apart, except in the zone adjacent to the Waste Accumulation Area, where
sample locations (A3-008, A3-009, and A3-010) were spaced approximately 10 feet apart.
Surface and subsurface soil samples were collected from these locations to target potential
contaminants transported across the pad with surface water runoff. A second series was
positioned between Drainageway 1 and the first series of samples. The three locations in the
second series sample locations (A3-015, A3-016, and A3-017) were spaced approximately
50 feet apart. The third series (A3-024 and A3-025) was located approximately 30 feet
beyond of the edge of the pavement, west of Drainageway 1. Samples from these locations were
positioned to identify the extent of any contamination related to the Waste Accumulation Area and
Bldg. 8503.

Surface and subsurface soil samples were collected at each location as shown on Figure 2:2.
Procedures outlined in Section 2.2.1 were followed for sample collection. Of the 23 boreholes
drilled in this area, 21 terminated against bedrock, and two were terminated after the shallow,
discontinuous water zone was reached at a depth of approximately 9 feet.

A previous investigation in the area indicated that VOC and inorganic contamination was present
in the soils. There have been no historic analyses for pesticides/PCB5 or explosive compounds
in this area (Radian, 1989). Samples collected at Area A-3 were analyzed for VOCs,
inorganics, and SVOC5, as described in Section 2.2.1. In order to provide complete
characterization at those locations where previous contamination was reported, the surface and
upper subsurface samples from the three locations directly adjacent to the Waste Accumulation
Area building were also analyzed for pesticides/PCBs and explosive compounds. In addition, 10
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percnt of the total number of remaining samples collected at A-3 were analyzed for
pesticides/PCBs and explos!ve compounds.

Following the initial characterization described above, a total of 22
supplemental sample locations were established in Area A-3 to verify reported
PAH concentrations in the original samples (see Section 3.0) and to further
define extent of the contamination. Sample locations were established at 15 and
30 feet from the edge of the pavement to determine the extent of PAH
contamination. Sample locations were also established to verify previously
reported anomalous antimony and mercury detects in Area A-3. Sample
locations are shown in Figure 2-2.

2.2.1.3 Disturbed Surface Area (A-5)

Investigation Area
During TEC's October 1996 site reconnaissance, a disturbed surface area was noted at the
southeast corner of the property, outside of the inner security fence. It appeared that earth-
moving equipment had been used to excavate fill material. Photographs A5-a and AS-b (see
Appendix A) provide a general view of Area A-5.

Task Objective
The objective of this task was to determine whether activities at this disturbed surface area
were associated with waste products and whether these activities had resulted in contamination
of surface and subsurface soils.

Field Activities
As there were no discrete anomalies at this site, four sample locations (A5-001 through AS-
004) were established between 50 and 75 feet apart in the center of the area as indicated in
Figure 2-2. The area of disturbed surface at A-S encompasses approximately 47,400 square
feet. Surface and subsurface samples were collected at each location. Procedures outlined in
Section 2.2.1 were used for sample collection. Refusal against bedrock occurred in all four
boreholes in Area A-5 at depths ranging from 1.5 to 4.5 feet bgs.

It is unknown what materials or contaminants might have been associated with this area. All
locations were therefore characterized for potential contaminants associated with waste
generating activities, which included inorganics, VOC5, SVOCs, pesticides/PCB5, and explosive
compounds, as described in Section 2.2.1.

2.2.1.4 EODRange

Investigation Area
The EOD range was located directly west of the fenced Offsite WSA area and consisted of
approximately 40,000 square feet (see Figure 2-1). A protective bunker was built at the
crest of a plateau for EOD personnel use during disposal activities (see Photograph EOD-a in
Appendix A). To the west of the bunker is a 2-foot high berm forming a circle of approximately
300 feet in diameter. Based on EOD clearance reports (USAF, 1995) this berm is assumed to
define the primary disposal range. However, the clearance report did identify a number of
disposal pits east of the berm. Photographs EOD-b, EOD-c, and EOD-d (see Appendix A) show
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views of the EOD Range from the top of the bunker. Warning signs mark the perimeter of the
former range.

Task Objective
The objective of the task was to determine if residual explosive-related materials were present
in the surface and subsurface soils.

Field Activities
A total of 11 sample locations were established across the EOD Range, as shown in Figure 2-2.
The area enclosed by the berm around the EOD Range encompasses approximately 77,500 square
feet. Sample locations EOD-001 through EOD-008 were assigned based on results of the
ordnance-clearing operations conducted at the EOD Range in August and September 1996. The
area outlined by the sample locations encompassed approximately 132,300 square feet. Field
personnel positioned sample locations EOD-001 through EOD-009 where metallic debris had
been recovered during the clearance. Location EOD-009 was positioned near the bunker. Two
locations (EOD-01O and EOD-O11) were randomly positioned near the center of the EOD Range.
Surface and subsurface soil samples were collected at each location. Procedures outlined in
Section 2.2.1 were used for sample collection.

Activity in the area was reportedly limited to ordnance disposal. Therefore, samples were
analyzed for potentially related contaminants, specifically explosive compounds and inorganics.
The surface and upper subsurface (0.5 to 2.5 feet) soil samples were analyzed for inorganics.
and explosive compounds. The deeper subsurface soil samples were archived. Where
contamination was detected in the upper samples, the archived sample from that location was
analyzed for the contaminants of concern.

Based on the initial characterization results, nine supplemental sample
locations were established in the EOD Range to verify anomalous detects
reported in the original samples (see Section 3.0) and to further define extent
of the contamination. Two locations were established at the original sample
locations, EOD-009 and EOD-006, to verify previously reported detects of
thalliuin and dinitrotoluene, respectively. Three locations were positioned 10
feet to the south, east, and west of EOD-009 to determine the extent of thallium
contamination. Four locations were positioned 10 feet to the north, south, and
east ot EOD-006 to delineate the dinitrotoluene contamination. Sample
locations are shown in Figure 2-2.

2.2.1 .5 Bunker Floor Drain Outlets

Investigation Area
The Offsite WSA contains 11 abandoned munitions storage bunkers. The interior floor of each of
these bunkers is sloped to drainage troughs located along the side walls. Each drainage trough
discharges to the exterior ground surface through drains located at the base of the front wall as
indkated in Figure 2-1. Photographs BD-a and BD-b (see Appendix A) are representative of
the bunker drains examined during the RFI. No signs of flow or stressed vegetation at the drains
were noted during the TEC site reconnaissance. An area of approximately 4 square feet is
considered the maximum zone where potential contamination from these outlet drains may have
occurred.
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Task Objective
-

The objective of this task was to determine whether spills inside the bunkers might have
occurred and migrated through the drains to the exterior, thereby contaminating the surface and
subsurface soils.

Field Activities
Each of the 11 bunkers contains two wall drains. As there were no signs of flow or stressed
vegetation around the drains, any potential spills would most likely have infiltrated within the
immediate vicinity of the drain. Therefore, sample locations BD-OO1 through BD-022 were
established immediately outside of the wall drain (see Figure 2-2). All surface samples and
most subsurface samples were collected from these locations immediately beneath the wall
drains. In some caseà, however, it was necessary to move the borehole location out from the
bunker approximately one foot to avoid buried utilities and allow the drilling equipment room to
operate. Procedures outlined in Section 2.2.1 were used for sample collection.

The bunkers provided storage for munitions. Munitions-related materials are the only
potential source of contamination in the bunkers. The surface and upper subsurface soil
samples were therefore analyzed for inorganics and explosive compounds. The deeper
subsurface soil samples were archived. Where contamination was detected in the upper
samples, the archived sample from that location was analyzed for the contaminants of concern.

Based on the initial characterization results, six supplemental sample locations
were established at the bunker drains in October 1998 to verify anomalous
detects of mercury and cadmium reported in the original samples (see Section
3.0). These locations were positioned at and in the vicinity of BD-002 and BD-
005. Four more sample locations at each of the 11 bunkers (a total of 44
sample locations) were established in January 1999 to delineate the extent of
cadmium, copper, lead, and zinc around the drains.

The latter effort was undertaken based on conversations with the TNRCC, which
indicated that the presence of lead-based paint in drainage outlets could be
considered an unauthorized discharge as defined by TAC Chapter 335 regulations
(BCT, 1998). Sample locations are shown in Figure 2-2.

2.2.1.6 Removed UST Locations

Investigation Area
The Offsite WSA contained five USTs. These tanks provided fuel in support of emergency power
generation, heating, and vehicle fueling. Each tank was associated with a building operation (see
Figure 2-1). A description of each tank, including building number, contents, size,
dimensions, and function, is shown in Table 2-3. These features were determined from facility
use descriptions and diagrams developed as part of the tank removal effort. Photographs UST-a
through UST-d (see Appendix A) show current site conditions at the locations of four of the
former UST5. Diagrams showing the location of each UST and its associated piping are provided
in Appendix B.
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Task Objective
The objective for this task was, to determine whether potential tank and piping leaks had
contaminated ubsurface soils and to indicate whether groundwater contamination had resulted.

Field Activities
Borehole subsurface samples were collected near each former UST in order to identify leaks
associated with both the tanks and piping. Ten soil borings (USTOO1 through UST-OlO) were
installed at the USTs on the basis of the tank location and the presence of pipe joints. A
summary of the borehole locations associated with each former USTiocation is provided in Table
2-3.

Samples at UST sites were collected to define the vertical extent of contamination as shown in
Figure 2-4. Sampling at the removed UST locations varied from sampling conducted elsewhere
at the Offsite WSA in that surface soil samples were not collected. As all potential contaminant
sources were below the ground surface at these locations, soil samples from 0 to 0.5 feet were
deemed unnecessary. Subsurface samples for volatile organic headspace screening and lithologic
descriptions were collected continuously through each entire borehole. Collection of up to three
analytical subsurface samples from each borehole was planned. However, due to the shallow
depth to bedrock at these sites, no more than two samples could be collected from any borehole.
At all locations samples were collected directly above bedrock, as there were indications that
contamination may have migrated to the fill material/bedrock interface in some locations.
Additional samples were collected from the borehole interval with the highest headspace reading.

Samples were analyzed for compounds indicative of contamination from gasoline, diesel, and fuel
oils. Analyses included BTEX, TPHs, and PANs, in accordance with TNRCC Petroleum Storage
Tank (PSI) guidance.

2.2.1.7 Vehicle Fueling Area (A-4)

investigation Area
A vehicle fueling area was located approximately 300 feet southwest of Bldg. 8514 on an
unpaved circular drive. Remnants of the fuel pump(s) are present on site in the form of a 2-
foot by 4-foot concrete pad. The pad is located at the southern extent of the circular drive. The
pump station was served by a 1,000-gallon UST located approximately 12.5 feet south of the
drive. Potential contamination related to this former LiST was investigated in conjunction with
other former LiST sites as described in Section 2.2.1.6. Photograph A4-a (see Appendix A)
shows the condition of this area of concern as of August 1997. -

Task Objective
As the fueling area is unpaved, spills might have resulted in soil contamination. The objective
of this task was to determine if spills in the area contaminated the surface and subsurface soils.

Field Activities
Four sample locations (A4-O01 through A4-004) were established directly north of the
abandoned fuel pump. The sampling area encompassed roughly 65 square feet. The locations
were positioned in the area where vehicle fueling would have occurred. Locations were spaced S
to 10 feet apart based on observations made in the field.
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Surface and subsurface soil samples were collected at each location shown in Figure 2-2;
Procedures outlined in Section 2.2.1 were used for sample collection. All four boreholes at A-4
were drilled to a depth of 1.5 feet bgs, where they terminated against limestone bedrock. Only
one subsurface sample was collected for chemical characterization at each location.

Samples collected from the vehicle fueling area were analyzed for those compounds indicative of
contamination from gasoline, diesel, and fuel oils. Surface and subsurface soil sample analyses
consisted of BTEX, TPE-ls, and PANs, in accordance with TNRCC PST guidance.

2.2.1.8 ElectrIcal Transformers

Investigation Area
A number of transformers are located on the Offsite WSA (see Figure 2-2). Generally, they are
mounted 20 to 30 feet above the ground on telephone poles in groups of two and three (see
Photographs Al-a, Al-b, and TRF-c, Appendix A). Multiple transformers are also located in
the power generating substation northwest of Bldg. 8505 (see Photograph TRF-a in Appendix
A). Several large transformers, now removed, had been placed on top of a concrete slab in the
middle of the fenced substation area. Additional large transformers are still located on racks at
the western side of the substation (see Photograph TRF-b in Appendix A). On the north side of
Bldg. 8503, a rack of three large transformers is located on a platform roughly 15 feet above
the ground and 10 feet north of the edge of the concrete pavement surrounding the building (see
Photograph A3-a in Appendix A).

Any leaks associated with the pole-mounted transformers would probably have affected an area
of no more that 16 square feet of ground surface surrounding the telephone pole. Possible leaks
within the power-generating substation may have impacted an area of approximately 1,300
square feet in and around the substation. For the transformers north of Bldg. 8503, possible
leaks may have affected an area of approximately 300 square feet directly beneath and
surrounding the transformer platform.

All transformers at the site have been inspected, and all transformers with PCBs have been
replaced (USAF, 1993a). Currently, all transformers at the site bear a sticker certifying that
they are PCB-free.

Task Objective
Although all transformers at the Offsite WSA are currently certified as PCB-free, it is possible
that PCB-containing transformers at the site might have leaked at some time in the past. Jhe
objective of this task was to determine if any transformers had leaked, thereby contaminating
the nearby soil with PCBs.

Field Activities
Sixteen transformer sample locations were selected based on the configuration of the
transformers and the localized topography. Samples associated with transformers mounted on
téléphone poles were collected from 12 locations (TRF-004, TRF-006 through TRF-016),
each positioned directly beneath the middle of the bank of transformers and, if possible, on the
downhill side of the telephone pole. At the power-generating substation, sample location TRF-
001 was positioned on the downhill side of the concrete pad. A second substation sample location
(TRF-002) was positioned beneath the rack of transformers on the western side. At the
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transformer platform north of Bldg. 8503, sample lotation TRF-005 was established directly
beneath the middle of the platform.

Surface and subsurface soil samples were collected at each location, with the exception of the
two sample locations within the power-generating substation (TRF-0O1 and TRF-002). Due to
logistical and safety problems associated with drilling inside the fenced area, only surface
samples were collected for these substation transformer sites. In addition, the subsurface
samples at the transformer platform north of Bldg. 8503 were collected approximately 5 feet
south of the surface sample in order to allow the drill rig sufficient operating room. As at all
other soil sampling locations at the Offsite WSA, procedures outlined in Section 2.2.1 were used
for sample collection.

The surface and upper subsurface (0.5 to 2.5 feet) soil samples were analyzed for
pesticides/PCBs. The deeper subsurface soil samples were archived. Where contamination was
detected in the upper samples, the archived samples from that location were analyzed for
pesticides/PCBs. Semivolatiles were not analyzed because transformers were not
identified as potential sources of these compounds.

2.2.1.9 Leach Field

Investigation Area
A leach field was discovered in early 1998, after the preparation of the Draft
RFI Report (TEC, 1998b). The leach field is located outside of the secured
(fenced) portion of the offsite WSA, 140 feet south and 177 feet east of the
security gate (Figure 2-1). The leach field is approximately 21 feet by 21
feet and connects to the sewer system, which drains from Bldg. 8503 and 8514.
Manholes leading from these buildings identify the location of the sewer lines.
At the time of the investigation, the leach field was exposed at the surface.
Drainage rock and drain tiles were visible within a shallow concrete
containment wall.

Task Objective
The objective of this task is to determine if potential contaminants were
present within and outside of the leach field containment area.

Field Activities
Soil samples were collected from three locations, one within the leach fiela and
two outside of the leach field (Figure 2-2). A backhoe was used to clear the
leach field of drainage tile and rock. During excavation, the leach field was
found to have been constructed directly above bedrock. Both the drainage rock
and the containment wall continued to bedrock; approximately 3 feet bgs. As a
result, the sampling scope described in the supplemental field sampling
memorandum (TEC, 1998c) was modified during the sample collection effort.

The original scope specified that the leach field characterization effort would
consist of collecting two subsurface soil samples in the leach field. Because of
the proximity of the bedrock to the leach field and the limited sediment/soil at
the leach field gravel and bedrock interface, however, one sample, which
consisted mainly of crushed rock, was collected from approximately 3 feet bgs
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J(at the interface of the drainage tile and the bedrock) in the center of the leach
field (LCH-OO1) (Figure 2-2).

Outcroppings of bedrock were visible at the ground surface both south and east
of the leach field. In order to verify the depth of bedrock outside of the leach
field; a test pit was excavated directly west of the leach field. Outside of the
leach field, bedrock was encountered between 2.5 and 3 feet bgs. Subsurface
èoil samples were then collected at the soil/bedrock interface from two
locations (LCH-002 and LCH-003) south of the leach field (Figure 2-2).
These samples were collected with a decontaminated 2-inch dIameter, 9-inch-
tall soil auger. To collect enough soil for all analyses, sample material was
collected from approximately 1 foot bgs to refusal (approximately 2.5 feet
bgs).

Surface soil samples were also collected from LCH-002 and LCH-003 to
characterize the potential for fluid overflow from the leach field. Surface soil
samples were collected using a decontaminated shovel and stainless steel spoons
and bowls. All samples were analyzed for inorganics, SVOCs, VOCs,
pesticides/PCB5, and explosives.

Following this initial characterization effort, two supplemental verification
and extent of contamination sample locations were established in the vicinity of
the original sample location LCH-002. Samples collected from these locations
were analyzed for metals and semivolatiles. Sample locations are shown in
Figure 2-2.

2.2.1 .1 0 Background Surface and Subsurface Soil

Background conditions in surface and subsurface soil samples were established during .the RFI.
The locations were selected so as to represent the physical and geologic conditions encountered at
the Offsite WSA soil sample locations. A total of eight surface and subsurface soil background
locations (BK-OO1 through BK-008) were sampled. A surface sample was collected at each of
the eight locations. Subsurface samples were collected at six of these locations based on site
location and depth to bedrock. All background locations were west to northwest of the site,
beyond the property boundary. These locations are shown on Figure 2-3. Photographs of four
of these background sites are also provided in Appendix A (see Photographs BK-a through BK-
e). All background soil samples were analyzed for inorganics, SVOC5, pesticides/PCBs, and
explosive compounds. All background subsurface soil samples were also analyzed for VOC.

Samples collected from the background locations have been provided for comparative analysis of
sample results generated from soil and sediment samples collected from all areas of concern at
the Offsite WSA, including the drainages on the site. An analysis of the background data is
provided in Section 3.1 of this report.

2.?.2 Drainageway and Seep Sediment Sampling

Investigation Area
Surface water run-off provides one of the two contaminant transport pathways identified in the
conceptual site model (see Section 4.2.2). A number of drainageways transport surface water
off-site (see Figure 2-5). Of these, six drainageways (DW-1 through DW-5 and DW-7) drain
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buildings and surrounding areas located within the inrter fence. Drainageway DW-6 includes
the heads of two .drainageways serving the north side of the Offsite WSA. Drainageways DW-8
and DW-9 are located to thewest of the site and drain the EOD area. Appendix A cOntains 16
photographs taken in the drainages in and around the Offsite WSA.

In addition to these direct surface water routes, shallow groundwater
discharges from the site as seeps in ravines to the south and east (see Figure
2-5). Seeps 1 and 2 occur along the perimeter road and drain the southern half
of the WSA fenced area, including Area A-4. Seep 3 consists of a ponded area to
the east of the WSA and north of Area A-S. Seep 4 occurs at the head of
Drainageway 8 and drains the EOD Range. No seeps were observed during the
RFI field sampling efforts in drainages to the north of the fenced WSA area.

Task Objective
The objective of this task was to determine whether potential contaminants had been transported
off-site via the surface water pathway.

Field Activities
In order to determine if contaminants had been mobilized off-site, sediment samples were
collected from 29 locations within the nine drainageways on and around the Offsite WSA and
from four seeps (see Figure 2-5). Drainageway sediment samples were
collected during the August/September 1997 field sampling effort. Seeps
around the perimeter of the site could not be identified during this effort due to
a prolonged heat wave. Therefore, a two-person team of TEC personnel returned
to the site in mid-February 1998 to collect sediment samples from four seeps
located beyond the WSA fenced area while the seeps were discharging water.

Sediment provides an indication of immediate contamination as well as an indication Of past
surface water contamination. Sediment samples were collected from each drainageway and
identified seep. Locations were established in order to identify contamination immediately
downgradient from potential sources such as buildings and outdoor materiel storage and
maiAtenance areas; and differentiate between multiple source areas.

Two samples were collected downgradient from potential point source discharges. Sample DWI-
009 was located directly beyond a pipe draining Bldg. 8503 (see Photograph DW-1-b).
Sample DW3-0O1 was located at the outfall pipe draining the interior of Bldg. 8505, the power
generation building (see Photograph DW-3-c).

-

Drainage pathways DW-1 through DW-7 might have been impacted by multiple sources.
Sediment samples from drainageways OW-i through OW-7 were analyzed for target
contaminants that included inorganics, VOC5, SVOC5, pesticides/PCB5, and explosive compounds.
EOD drainageways (DW-8 and DW-9) were analyzed for inorganics and explosive compounds.

Surface and subsurface soil samples were also collected at site locations in Drainageway DW-1.
A maximum of two subsurface samples was collected in each borehole in Drainageway DW-1,
using procedures outlined in Section 2.2.1. All subsurface samples from the Orainageway DW-
1 boreholes were analyzed for inorganics, VOCs, SVOCs, pesticides/PCB5, and explosive
compounds.

2-14



498 119

One sediment sample was collected from each seep where surface water was
collected (Section 2.2.3) (SP-OO1, SP-002, SP-003, and SP-004). One
duplicate sample was collected from SP-OO1. Because the seeps may have been
impacted by multiple sources, sediment samples from all seep locations were
analyzed for inorganics, VOC5, explosive-related compounds, SVOCs, and
pesticides/PCBs.

It was necessary to return to the WSA in mid-May 1998 to collect additional
seep sediment and surface water samples due to laboratory errors in processing
the February 1998 samples for explosive residues. During February 1998,
surface water and sediment samples were collected from four different seeps at
the WSA. In May 1998, sediment was re-collected at each of the four seeps.
Surface water collection is discussed further in Section 2.2.3. All seep
sediment samples collected during May 1998 were analyzed for explosive
residues. Samples were collected using the same procedures outlined for the
February 1998 sampling. Approximately 8 ounces of sediment were collected
from each seep. Sample handling, preparation, and shipping were performed in
accordance with procedures specified in the FSP. All samples were labeled,
then placed in an iced cooler to be maintained at 4°C.

Forty-seven supplemental verification and extent of contamination samples
were collected from locations established in DW-1 (six locations), DW-3 (35
locations), and DW-4 (six locations) to further characterize PAH
contamination in these drainageways. These locations are shown in Figure 2-2.

Drainageway Background

During the drainageway sampling in August 1997, three drainageway background locations
(BK-Oil, BK-012, and BK-Ol3) were established for comparison to the site related samples
WSA (see Figure 2-5). One sediment sample was collected from each background location. Each
at these samples was also analyzed for inorganics, VOC5, SVOCs, pesticides/FOBs, and explosive
compounds. No additional background samples were collected during the February
field effort for comparing the seep sediment results because sediment
background conditions had been adequately established during the initial field
investigation in August 1997.

2.2.3 Surface Water Sampling

Investigation Area
As discussed in Section 2.2.2, surface water run-off provides one of the two
contaminant transport pathways identified in the conceptual site model (see
Section 4.2.2). See Section 2.2.2 for a more detailed description of the
drainageways and seeps at the Offsite WSA.

Task Objective

The objective of this task was to determine whether potential contaminants had
been transported off-site via the surface water pathway.
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Field Activities
During the initial RFI, surface water was not present at the site due to a
prolonged heat wave. A two-person team of TEC personnel returned to the site
in February 1998 to collect surface water samples. Surface water samples
were collected from seven Offsite WSA locations and four background locations.
Offsite WSA surface water samples were collected from three drainageway
locations (DW1-002, DWS-004, and DW9-003) and four seep locations (SP-
001, SP-002, SP-003, and SP-004). The drainageway and seep locations
were the only locations identified on site with surface water during the
February 1998 sampling event. The seep sediment samples discussed in Section
2.2.2 were collected in mid-February 1998 at the same time as the seep
surface water samples.

One surface water sample was collected from each of the three drainageway
sample locations and each of the four seeps. One field duplicate was collected
from Seep 2.

Unfiltered surface water samples were collected using sterile 16 ounce plastic
sample bottles as sample bailers. Water was poured directly from the
"bailers" into the final sample bottles. Approximately 4.5 liters of water
were collected for each sample to provide adequate volume for all analyses to be
performed.

Sampling handling, preparation, and shipping were done in accordance with
procedures specified in the FSP. All water samples to be analyzed for volatiles
and inorganics were properly preserved. All samples were labeled, then placed
in an iced cooler to be maintained at 4°C.

Because surface water may have been impacted by multiple sources, all
unfiltered water samples were analyzed for VOC5, SVOC5, inorganics,
pesticides/PCB5, and explosive residues.

As noted in Section 2.2.2, it was necessary to return to the WSA in mid-May
1998 to collect additional seep sediment and surface water samples due to
laboratory errors in processing the February 1998 samples for explosive
residues (sediment collection is discussed in Section 2.2.2). During February
1998, surface water samples were collected from four different seeps at the
WSA. In May 1998 surface water was re-collected from only Seep 3 because of
the absence of water in the other three seeps. Such limited seep surface water
sample analyses for explosives is considered to fulfill the objectives of this
Investigation because, as discussed in Section 3.0, no explosives were found in
any of the sediment samples and only one of the 195 soil samples collected
contained explosives at reportable concentrations. This location was latter
shown to be contaminant free during a verification sampling effort.

During February 1998, surface water samples were also collected from four
background sites (see below) and three drainageways. In May 1998, surface
water samples were collected at sites BK-oil and BK-013. No water was
available at the remaining five sites during this round of sampling.
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All seep surface water samples collected during May 1998 were analyzed for
explosive residues. Samples were collected using the same procedures outlined
for the February 1998 sampling. Two liters of water were collected from each
surface water location. Sample handling, preparation, and shipping were done
in accordance with procedures specified in the FSP. All samples were labeled,
then placed in an iced cooler to be maintained at 4°C.

Background Surface Water
Background conditions in surface water were establishedduring the additional
field sampling effort. Background samples were collected in upgradient
drainageways that are not impacted by the Offsite WSA. A total of four samples
were collected from four locations (three of which were established when
background sediment was collected). All background surface water locations are
northwest to north of the site (Figure 2-6). Sampling procedures and the
analytical program, for these samples are the same as those described for
drainageway and seep surface water samples.

The drainageway and seep surface water sample data are compared to data for
samples collected from the background locations to establish whether site
concentrations are significantly different from background levels. An analysis
of the background data is provided in Section 3.1.

2.2.4 Ground Water Monitoring

Investigation Area
Groundwater represents the second potential contaminant pathway identified in the conceptual
site model (see Section 4.2.1). Groundwater éources include the overburden on top of the
Walnut Formation and the PaluxyFormati6ri. The upper portion of the Paluxy Aquifer is below
the Walnut Formation at a depth of at least 30 feet bgs. This aquifer is a domestic and
agricultural source of water for local residences. Groundwater in the Paluxy Aquifer flows to
the east. Potential groundwater contamination was addressed by sampling Paluxy Formation
monitoring wells at the site. These wells are shown in Figure 2-7.

Subsurface water associated with the overburden was detected in only eight of the 148 boreholes
drilled during the RFI. Water in the overburden was limited to saturated soil areas where it is
presumed that precipitation had drained along the impervious bedrock surface. Surface water
sampling including the collection of seep samples as described above was used to charactehze
this subsurface water.

Task Objective
The objective of this task was to determine if contamination resulting from multiple sources at
the Offsite WSA had migrated to the deeper Paluxy Aquifer.

Field Activities
Two water supply wells currently exist on site. These wells were the primary and back-up
water supply for the Offsite WSA and are reportedly screened to depths of 184 and 186 feet bgs
within the deeper Paluxy Aquifer (Johnson, 1997). As part of a completed background study,
these wells were prepared for environmental sampling by removing existing hardware (Jacobs,
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1997b). The primary well is located east of and downgradient from Bldg. 8503, the Waste
Accumulation Area, and the EOD area. The backup well is located southeast of these same
potential contaminant sources and may be downgradient from them as well. The background
study efforts also included installation of two Paluxy Aquifer monitoring wells. Both of these
wells are located upgradient from the site, on the hills to the west and northwest of the EOD

Range.

During the RFI field investigation, measurements were made and samples collected from three
wells screened in the Paluxy Aquifer (see Figure 2-7). These wells included the primary
water supply well (XU-32-12-902), the jackup well (XU-32-12-901), and the
southernmost background well (WJEPX925).

Prior to sampling, an electronic interface probe was used to determine the static groundwater
level (i.e., depth to groundwater) in each well. No floating product was detected in any of the
wells. All groundwater samples were collected using low-flow (minimal drawdown) techniques.
Samples were collected from the two on-site water supply wells using a Grundfos pump and
portable electric generator. Water level measurements were taken with an interface probe in
both wells prior to the start of pumping. The pump was lowered to a depth of 120 feet in each
well. Pumping was maintained at low rates, between 0.6 and 0.7 gallons per minute, to insure
minimal drawdown in the wells, and water level readings were taken during the pumping to
measure the amount of drawdown. During the pumping, a Koriba. Water Checker LJ-10 was
used to measure six parameters on the purge water: temperature, pH, electrical conductivity,
turbidity, dissolved oxygen content, and salinity. When the first four of these parameters had
stabilized according to specifications listed in the FSP (TEC, 1996a), the groundwater samples
were collected. Purging efforts and static water level measurements were recorded in forms
provided in Appendix F.

An additional sample was collected from a background well installed by Jacobs Engineering in
1996. This well had a bladder pump installed at a depth of 120 feet. Purging was conducted by
connecting a Well Wizard to the down-hole pump, then setting the equipment to pump water at a
rate of approximately 0.06 gallons per minute. As with the on-site wells, purging was
conducted until temperature, pH, electrical conductivity, and turbidity had stabilized to levels
specified in the FSP.

One groundwater sample was collected from each well, and a duplicate sample from the main
supply well, using methods described in the FSP. Because the Paluxy Aquifer could potentially
have been impacted by multiple contamination sources, all groundwater samples were analyzed
for inorganics, VOCs, SVOCs, pesticides/PCBs, and explosive compounds.

-

2.2.5 Facility Surveys
The following section describes the tasks that were conducted during the RFI to characterize the
extent of facility contamination or the presence of hazardous substances in and on facilities at
the Offsite WSA. Asbestos and lead-based paint (LBP) testing was performed in order to
characterize building materials. Additionally, wipe sampling was conducted to identify if other
hazardous dust and particles are present on interior building surfaces. The discovery and
characterization of potentially hazardous materials and constituents at the Offsite WSA will be
used in the development of risk-based corrective action alternatives, presented under separate
cover.
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Of the 24 facilities located at the Offsite WSA, 23 facilities were surveyed for asbestos and LBP
The surveys included both visual inspections and the collection of samples. Wipe samples were
collected from 13 Offsite WSA facilities. Wipe samples were also collected from three
additional residential locations off-site to help establish facility surface background conditions.

Table 2-4 provides a brief description of the facilities that were surveyed at the Offsite WSA.
Table 2-5 provides a summary of the types and numbers of samr5les:bollected in each building.
Table 2-6 further summarizes the surveys conducted by identifying the analyses performed
during each effort.

Descriptions of each of the surveys performed and the methods used are provided below. The
results of the asbestos, LBP, and facility surface contamination surveys are presented in
Sections 3.12.1, 3.12.2, and 3.12.3, respectively.

In support of all three facility surveys, physical descriptions and floor plan diagrams were
developed. Data generated during the facility surveys were recorded in the field and later
entered into a Microsoft Access® database for the purposes of generating reports specific to each
facility and the Offsite WSA as a whole. The floor plan diagrams developed identify physidal
layout as well as sample locations. The reports, floor plan diagramming sample locations, as
well as photographs of materials determined to be positive for asbestos, are included in Appendix
G

2.2.5.1 Asbestos Survey Field Activities

Survey Area
Facilities included in the asbestos survey are identified in Table 2-4. All but one facility was
included. Bldg. 8552 was inaccessible and was therefore not surveyed. Building components
surveyed included:

• roofing materials;
• flooring materials;
• ceilings tiles;
• gypsum walls; and
• pipe insulation.

Task Objectives

The objective of this task was to complete an asbestos survey of all buildings. The survey
results will be used to provide information supporting the property's transfer.
Although Bldg. 8552 was not accessible, the inability to survey this bunker is
not considered significant to this investigation. The bunker is identical in
construction to Bldgs. 8531 and 8533. Therefore the survey results from
these two buildings are directly applicable to Bldg. 8552.

Field Activities
All accessible areas within the Offsite WSA facilities were visually inspected for the presence of
suspect ACM. The survey was performed using the following steps:

• homogeneous area categorization;
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• friable/nonfriable determination;
• homogeneous area assessment; and
• suspect ACM sampling.

A description of each of these steps is provided below.

Homogeneous Area Categorization. Homogeneous areas are defined as areas of suspect ACM
that appear uniform throughout in both color and texture. Each homogeneous area of suspect
ACM was categorized by the asbestos building inspector as either thermalsystem insulation
(TSI), surfacing material (SFM), or miscellaneous material (MM) and given a unique
identification. This unique identification begins with the last three numbers of the facility in
which it is located. The facility number portion is immediately followed by TSI, MM, or SFM,
depending on material type. The last part of the series is a two-digit number specific to the
suspect ACM type and the number of times that ACM type has been encountered. For example, a
homogeneous area number for the second kind of pipe insulation (TSI) encountered in Bldg.
8503 would be 503-TSI-02.

Friable/Nonfriable Determination. All accessible suspect ACM was touched by the
asbestos building inspector to determine whether such materials are classified as friable
materials. The term friable means that a material, when dry, may be crumbled, pulverized, or
reduced to powder by hand pressure Friable materials may include previously nonfriable
materials. Examples of friable asbestos are blown-on fireproofing and preformed pipe
insulation. Examples of nonfriable materials would be floor tiles and transite-like panels.

Homogeneous Area Assessment. Each identified homogeneous area of suspect ACM was
quantified, assessed according to physical condition, and assessed for accessibility and potential
for disturbance (assuming the building has occupants). Suspect ACM was quantified by the
asbestos building inspector in terms of area (square feet), length (linear feet), or item (each),
dependent on the type of suspect ACM. Physical condition assessment included an evaluation of
damage, documenting the type, severity, and extent of damage over the homogeneous area.
Known or expected causes of damage were identified (e.g., water, air erosion, vibration, old age)
by the building inspector.

Suspect ACM Sampling. Samples of suspect ACM were collected from each identified
homogeneous area unless the area was assumed to be asbestos by the inspector. The sample
identification scheme is broken down into three alphanumeric components. The first component
is a group of letters that represent the type of sample taken. For example, STA is a structural
asbestos sample. The second component is the last three digits of the facility number from
which the sample came. For, example, sample STA-503-02 is the second asbestos sample taken
from facility 8503.

All samples were collected in a random manner representative of the homogeneous area. Sample
collection procedures are dependent of the type of suspect ACM being sampled. Sample collection
procedure for each of the homogeneous area categories (MM, SFM, and TSI) were as follows.

• Miscellaneous Material (MM) - Generally, a minimum of three samples was collected
from each homogeneous area. If the homogeneous area was less than 100 SF, only one
sample was collected.
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• Surfacing Material (SFM) - A minimum of three samples was collected from each
homogeneous area 1.000 SF or less. Larger SFM homogeneous areas were not
encountered during this survey.

• Thermal System Insulation (TSI) - A minimum of three samples was collected from each
identified homogeneous area. Fewer than three samples are acceptable for areas of
patched TSI less than six linear or square feet, or areas where cement or plaster is used
as insulation on fittings (e.g. tees, elbows, valves). Samples are not required nor were
collected from TSI materials that the inspector has determined to be fiberglass, foam,
rubber, or other non-ACM.

2.2,5,2 Lead-Based Paint Survey

The LBP survey was conducted using protocols outlined in the USEPNU.S. Department of
Housing and Labor Development (HUD) Guidelines (1995), and in accordance with Texas
Environmental Lead Reduction Rules, Section 295.212. According to HUD, paint found to
contain lead in concentrations greater than or equal to 5,000 ppm or 1.0 mg/cm2 is considered
to be LBP. TEC utilized a licensed LBP inspector/risk assessor to identify LBP in the facilities
at the Offsite WSA.

Survey Area

Facilities included in the LBP survey are identified in Table 2-5. All but one facility was
included. Bldg. 8552 was inaccessible and was therefore was not surveyed. Representative
samples were collected from all facility types. Facility components typically sampled included:

• doors; -

• door and window trim; and
• interior and exterior walls.

Task Objective

The task objective is to evaluate potential LBP hazards, determine the property's suitability for
transfer, and develop necessary information supporting the development of potential LBP
related corrective measures. As with the asbestos survey, the inability to access
Bldg. 8552 is not considered significant to the results of the LBP survey. The
bunker is identical to Bldys. 8531 and 8533.

Field Activities
As with the asbestos survey, the LBP survey included a number of activities. These activities
included:

• determination of representative area;
• sample collection;
• assessment of painted surface; and

-• estimation of surface areas.

A description of each of these activities is provided below.

Representative Area Determination. Paint chip samples were collected from painted
building materials/components with different painting histories. Different building
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materials/components with similar painting histories Were sampled independently. For
example, if a wall and door are painted the same color, a sample was taken from both the wall
and the door, because different colored layers may exist underneath. If similar building
materials/components had similar painting histories, then a sample was taken from only one of
the components, (i.e. all the doors on a building are painted white, then only one door sample
was taken). Paint was sampled from both interior and exterior building materials/components.

Sample Collection. Bulk paint chips were collected from various Offsite WSA painted
surfaces. Squares measuring 6-inches by 2-inches or 4-inches by 4-inches were measured
with a stainless steel ruler. Paint was removed with a razor knife or paint scraper, capturing
the chipped paint in a paper funnel. The paint chips were then transferred into laboratory
vials, sealed, and marked with the sample number, time, and date. Sample numbering was
similar to that used for the asbestos samples collected during the RFI, except that the prefix
"STP" was used for the lead-based paint samples.

Surface Assessment. Painted surfaces at the Offsite WSA were assessed according to the HUD
classification system. Paint is classified as either intact, fair, or poor. Additionally, the type
of deterioration is determined (e.g. alligatoring, chalking, flaking). Specifically, if the entire
surface of the paint is intact then the paint is classified as intact. If less than or equal to
10 square feet (ft2) of exterior components with a large surface area, or_c 2 ft2 of interior
components with a large surface area are damaged, then the paint is considered fair.
Additionally, if <_10 percent of the total surface area of interior and exterior components with
small surface areas is deteriorated, then the paint is also considered fair. Any additional damage
will result in a classification of poor condition.

Surface Area Estimation. Surface area estimates were made in SF for painted building
materials/components. These estimates will be useful for pricing various corrective action
measures.

2.2.5.3 Facility Contamination Survey
Facilities used for industrial processes and ammunition maintenance and storage were surveyed
for the presence of potential hazardous residues on their interior surfaces.

Survey Area
Facilities included in the wipe sample survey are identified in Table 2-5. Sixteen facilities
were sampled during the survey. Thirteen of the facilities were used to store various munitions
that potentially contained explosive compounds. Three background structures were sampred.
Because all bunkers provided the same function and were of similar design, only five of the 11
bunkers were sampled. Of the 13 Offsite WSA facilities that were sampled, Bldg. 8503 and
8514 were involved in maintenance and/or inspection activities potentially involving other
wastes, as well as explosive compounds. Bldg. 8512 (SWMU 59) provided for storage of
hazardous waste and was also included in the sampling effort.

Task Objective
The presence of residual surface contamination would present a health hazard to future site
users. In addition to this general concern, TNRCC (30 TAC 335.6) and LJSEPA (40 CFR 265.11
and 40 CFR 265.114) regulations require that applicable units including foundation structures
be decontaminated. The objective of this task is to identify those interior facility surfaces that
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may be contaminated. This information was used during the assessment of overall corrective
measures for the Offsite WSA.

Field Activities
Sixteen facilities were evaluated for possible interior surface contamination. As indicated
above, contaminants of concern at the site include inorganics, SVOCs, and explosives. Wipe
samples were collected from one wall and one floor of each room or work area in the suspect
facilities.

Wipe sampling involved wiping a surface of known dimension using deionized water from the
laboratory, and Johnson and Johnson Brand Sterile Gauze, either 3-inches by 3-inches or 4-
inches by 4-inches. Two or four wipe samples were composited to form one sample for
analysis. Composite sampling was chosen as a method of characterizing a larger area and
reducing sampling and analysis costs. Composite sample locations were selected at random
within each building. The number of wipes in each composite was determined by room size.
Generally, samples for rooms larger than 250 ft2 consisted of four subsamples.

Scotch tape templates were placed on the floors and walls of the buildings to provide the known
dimension (929 cm2 or 1 ft2). Inorganic and explosive templates were placed immediately
adjacent to each other to facilitate sample numbering and avoid confusion between sample types.
Special care was taken not touch the sample surface while placing the template tape.

Before sampling, unpowdered latex gloves were donned and the sterile gauze was removed from• its wrapping. The gauze pads were soaked with deionized water and the excess was squeezed out
immediately before the collection of the sample.

Typical sample collection would begin by wiping the surface within the template until all the
material in the collection area was visibly removed. Sample collection was performedsUsing the
same process to collect each sample. Sample collection starts by wiping in a horizontal "5"
pattern, followed by a vertical "5" pattern. Between each "S' pattern wipe, the gauze was
folded inward. This was followed,'depending upon material visible on the surface, by either a
wipe around the edge of the template or another horizontal "5" wipe. Three wipes were
generally enough to remove all visible material. Care was taken not to wipe outside the template
or on the template itself. Sample numbering was similar tO that used for the asbestos and lead-
based paint samples collected during the RFI. The prefix "STE" was used for the explosive
samples and "STI" for the inorganics samples.

Background Sampling. TEC conducted background wipe sampling at three residential
-

locations from 11300 White Settlement Road, Fort Worth, Texas, outside the Offsite WSA
compound. A car garage, a boat storage shed, and a carpentry/tool shop were sampled. The
background samples were compared to those taken at the Offsite WSA in order to determine
whether levels of contamination at the Offsite WSA are significantly greater than those of
residential structures in the area.

2.2.6 Other Field Investigation Activities
Other field investigation activities performed included:

• location of utilities;
• surveying of sample locations and other site features; and
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• characterization of investigation derived waste;

Utilities Location
A utility location survey was conducted using a public utility locator service to identify the
location and orientation of underground utilities in the vicinity of each intrusive sample
location. All underground utilities were marked on the ground prior to the collection of any
subsurface samples. A number of sample locations were adjusted as needed to avoid utilities.
Locations adjusted included subsurface samples collected at bunker drains. The surface bunker
drain samples were collected along the bunker outer wall, directly beneath the drain outlets.
The subsurface bunker drain samples were moved approximately 1 to 2 feet out from the wall
in order to avoid underground electric lines and to provide sufficient room to operate the direct
push equipment.

Investigation-derived Waste Characterization
The field investigations described did not generate significant quantities of investigation derived
waste (IDW) due to the usage of direct push methods for subsurface soil sampling. One drum of
IDW soil was generated. Other IDW was generated from equipment decontamination and
groundwater well purging. Two drums of purge water and three drums of decontamination fluids
were generated. Three samples were collected from samples composited from the five drums
representing soil cuttings, purge water and decontamination fluids. The samples were
submitted for waste characterization analyses. Waste profiles were developed based on this data
in support of disposal. The materials were determined to be nonhazardous and
within background concentration ranges. The materials were therefore
deposited on-site. Documentation of IDW handling is provided in Appendix V.

Sample Location and Site Features Survey

A land survey was performed throughout the study area to identify sample locations, existing
easements, property boundaries, and site features such as building corners. The survey
included a records search of adjacent landowners. In addition a metes and bounds determination
was made of the Air Force property in support of property use and/or disposal. The survey was
performed by Gorrondona and Associates, a State of Texas-registered land surveyor. The site
map identifying Air Force property, sample locations, and other site features is provided in
Appendix C.

2.2.7 Chronology of the Field Work
The majority of the fieldwork associated with the Offsite WSA AFI was completed in August and
September 1997. Sampling of surface water and seep sediment was performed in
February 1998, however, when water was available to sample. Following this
sampling event, a leach field was discovered; it was then sampled in May 1998.
Drainageway and seep surface water and sediment samples associated with the
February sampling locations were re-collected during the May 1998 event
because the explosives analyses for original sample results were rejected by
the laboratory for general exceedance of quality control parameters. Soil
samples were collected in October, November, and December 1998 and January.
1999 for verification of anomalous detects and final characterization efforts,
as described in TEC (1998a). The chronology of specific field investigation activities is
presented below.
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• Premobilization meeting - August 5, 1997
• Preliminary sample location - August 5, 1997
• Initial soil, sediment and groundwater sampling -: August 13, 1997 to September 13.

1997
• Survey sample locations and site features - October 8, 1997
• Supplemental surface water and seep sediment sampling — February 12,

1998 to February 14, 1998
• Leach field sampling — May 19, 1998 to May 20, 1998
• Resampled surface water and seep sediment for explosives analysis — May

21, 1998
• Supplemental verification and extent soil sampling — October 19, 1996 to

October 22, 1998
• Supplemental extent of contamination sampling of areas A3, DW1, DW3,

and Bunker Drains — November 6, 1998
• Supplemental DW3 sampling — December 8, 1998

• Supplemental extent of soil contamination sampling for DW3 and Bunker
Drains — January 25, 1999 to January. 28, 1999

2.2.8 Field Quality Assurance Program
TEC maintained a comprehensive quality assurance (QA) program for field measurements and
environmental sampling and analysis to ensure that sampling and monitoring activities met the
prescribed project Data Quality Objectives (DQO5). Key components of the program included
developing a project-specific Quality Assurance Project Plan (QAPP) in accordance with EPA
and AFCEE guidance documents; establishing DQOs; applying predefined standard operating
procedures (SOPs) for field sampling, record keeping, and analyses; conducting several levels
of technical review of project àcti'itie, results, and deliverables; and implementing
independent performance and system audits.

Quality control was primarily the responsibility of the project manager, project àhemtst, and
field task leaders. These individuals were closest to the field tasks and laboratory processes and
were therefore most capable of controlling the overall quality of the fieldwork. They
implemented QC responsibility through five primary methods: clear and accurate instructions
in the Sampling and Analysis Plan (SAP), integrated project planning, close
coordination/communication with all subcontractors and the client, spot checking of work in
progress, and review of all products and deliverables.

Quality assurance, in comparison, was oriented toward ensuring that quality products were
initiated, developed, and produced by the project team. QA is best applied by personnel who are
not directly conducting the specific project activities. QA was the responsibility of TEC's
Project Director and QA Manager for the Offsite WSA RFI. They ensured that all AFCEE policy,
procedure, and objectives were met in all project tasks. To accomplish this, they reviewed
copies of written correspondence, audited office-based activities as appropriate, documented
audit findings, and recommended corrective actions. Additional details pertaining to specific
QNQC program activities, problems encountered, and corrective actions taken are provided in
the following subsections.
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2.2.8.1 Field Quality Control Activities
To ensure that samples of appropriate quality and reliability were obtained, all field activities
included 00 elements such as:

• use of AFCEE- and EPA-approved sample collection techniques, field measurement
methods, and sample containers;

• use of properly calibrated and maintained field instruments appropriate for the
anticipated task and DQO;

• calibration and operational checks of field instruments to within acceptable limits
according to EPA, AFCEE, and/or manufacturers recommendations before, during, and
after use in the field;

• routine periodic inspection and maintenance of all equipment and instruments in
accordance with manufacturer's recommendations;

• use of EPA-accepted sample handling, preparation, and preservation methods;
• collection of all important associated environmental data (e.g., weather conditions,

sample location observations, unique or abnormal conditions) using acceptable and
applicable methods and equipment;

• use of DOT-approved sample shipment procedures;
• use of formal chain-of-custody procedures in the field and during shipment;
• collection of appropriate numbers and types of field 00 samples; and
• maintenance of adequate records and logs of all field-related activity.

All field instruments were calibrated on a daily basis if the instruments were used that day. The
PID was calibrated at least once per day, more frequently in some cases. Calibration, repair,
and service records were kept in individual site log books as described above, and on Instrument
Calibration Log Sheets that are maintained in the project file. Each instrument has a unique
identification number, which was transcribed on field data records when used for a sampling
event. Calibration data were compared to the manufacturer's equipment calibration control
limits. Field equipment that consistently failed to meet calibration standards or exceeded the
manufacturer's control limits was promptly repaired or replaced with functioning equipment.

Other records maintained in association with the ongoing field quality control activities include
sample chain-of-custody forms. These forms are included with the laboratory sample results
in the data validation report, which is provided in Volume II.

2.2.8.2 Field Quality Control Samples
Field 00 samples included field duplicates, equipment blanks, trip blanks, and ambient blanks.
Appendix H summarizes the types and number of field blank samples collected. Appendix H also
illustrates the correlation between the various field 00 sample types and the individual
environmental samples collected.

Eqbipment blanks
Equipment blanks were collected to assess the effectiveness of equipment decontamination
procedures and the cleanliness of the sample containers. Equipment blanks in support of
environmental media (soil and groundwater) investigations were collected at a rate of one per
day during site characterization activities for the project. Equipment blanks were created by
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pouring ASTM Type II reagent grade water into or ovr the decontaminated sampling equipment,
collecting the water in an appropriate sample container, and packaging/transporting the sample
to the laboratory for analysis. The equipment blanks were analyzed for all laboratory
parameters requested for the environmental samples ôollected at the study area.

A total of 22 environmental media equipment blanks (EB-OO1 through EB-020, EB-100,
and EB-102) were collected during the field sampling events; a summary of the results for
the equipment blank samples is provided in Table 2-7. Three samples (EB-017, EB-
018, and EB-020) contained VOC5 at concentrations above the detection limit. One sample,
EB-017, was collected in association with the groundwater field samples (see Appendix H).
Four VOC5 (benzene, chloroform, methylene chloride, and toluene) were detected at
concentrations below the practical quantitation limit (PQL) and slightly above the method
detection limit (MDL). In a review of field logs, it was discovered that the sample was collected
in the vicinity of an operating gasoline-powered generator. The field groundwater sample
results represented by this blank did not contain VOC5 and therefore will not be impacted by
these results.

Two VOCs (toluene and methylene chloride) were detected in EB-018 and EB-
020 above the MDL and below the PQL. Given that these compounds are common
laboratory contaminants (EPA, 1989b), the detections were likely due to
laboratory contamination. The EB-020 data were qualified with a "B",
indicating that the VOCs were also detected in the associated laboratory blank.

One semivolatile, diethyl phthalate, was present in the two equipment blanks
cdllected with the Fall 1998 samples (EB-100 and EB-lOl).

The metals equipment blank fractions regularly contained aluminum, barium, calcium,
magnesium, molybdenum, sodium, and zinc. Antimony, copper, iron, and manganese were found
infrequently in the equipment blank fractiobs. The equipment blank results were taken into
consideration during the data validation and review process.

Two additional equipment blanks were collected in support of the facility surface contamination
survey. Field wipe blanks STI/E-509-18 and STS-600-O1 were collected by pouring ASTM
Type II reagent grade water onto the cotton gauze pad used to collect surface residue. The welled
gauze was placed an appropriate sample container, packaged, and transported to the laboratory.
STI/E-509-1 B was analyzed for inorganics and explosive compounds. STS-600-O1 was
analyzed for SVOCs.

A number of inorganic analytes were detected in the wipe blank sample. The detected analytes
are attributable to the gauze material and water. Influences of both the gauze and water will be
present in the site surface residue samples. This influence will be taken into account when
identifying contaminants of concern in site surface residue samples.

Trip, blanks

Trip blanks were used to assess potential cross-contamination of environmental samples during
transportation and storage. Trip blanks were submitted at the rate of one per cooler of samples
sent to the laboratory for analysis of VOC5. A trip blank consists of a VOC sample vial filled in
the laboratory with ASTM Type II reagent grade water, transported to the sampling site, handled
like an environmental sample, and returned to the laboratory for analysis. Trip blanks were
not opened in the field. Trip blanks were prepared only when environmental samples were
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collected and submitted for VOC analyses. Consequently, trip blank samples were analyzed only
for VOC5.

A total of 19 trip blanks was collected during the field sampling events. A summary of the
results for the trip blank samples is provided in Table 2-8. Three samples (TB-007, TB-
016, and TB-021) contained VOCs at concentrations above the detection limit. One trip
blank (TB-007) contained methylene chloride at a concentration less than the POL and slightly
above the MDL. Because methylene chloride is a common laboratory contaminant,
and trip blanks are prepared in the laboratory prior to being taken into the
field, it is likely that the detect is attributable to laboratory contamination.
Trip blank TB-016 contained three VOCs. However, TB-016 was collected in association with
IDW characterization efforts and therefore does not impact the field results. The VOC data
associated with TB-016 was also qualified as having VOC5 detected in the
associated laboratory blank. TB-021 had detectable levels of tetrachloroethene
(PCE) and toluene; however, the data for both of these compounds were
qualified with a "B", indicating that these compounds were also detected in the
laboratory blanks. These blank results were taken into consideration during
the data validation and review process.

Ambient blanks
Ambient blanks were used to assess the potential introduction of contaminants from ambient
sources (e.g., air, dust, internal combustion motors in operation) to the samples during
collection. Four ambient blanks were collected during the field investigation. The samples
were collected downwind of potential sources that could have impacted the field samples.
Furthermore, because the study area is adjacent to an urban area of the City of Forth Worth,
numerous potential sources of airborne contamination are possible. The ambient blanks
consisted of ASTM Type II reagent grade water poured into a VOC sample vial at the sampling
site. They were handled like an environmental sample and were transported to the laboratory
for VOC analysis.

The ambient blank results revealed limited contamination. A summary of the results for the
ambient blank samples is provided in Table 2-9. Three of the four ambient blank
samples contained chloroform at a concentration below the PQL and slightly
above the MDL. One of the ambient blanks also contained methylene chloride at
a concentration slightly above the MDL and below the PQL. The ambient blank
collected during the mid-May sampling effort contained PCE and toluene, both of
which were also reported in associated laboratory blanks. These blank results
were taken into consideration during the data validation and review process.
Data qualifiers associated with the definitive data are defined in Table 2-10.

Field Duplicates
Field duplicates are precision indicators of field and laboratory processes. Field duplicate
sample results are compared in table format in the data validation and data
reüiew reports (Volume II).

2.2.8.3 Field System and Performance Audits

Two types of audits are typically performed as a part of TEC's overall QA program: system and
performance. System audits are performed periodically for each engineering or environmental
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program and technical services area in the company. Their frequency is determined by the
results of previous audits and any nonconformance issues determined to be a quality issue in a
service area. The need for more frequent audits is determined based on:

• importance of the activity to the successful completion of stated corporate objectives;
• significant changes in the functional areas of the quality assurance prograrh;iuch as

significant reorganization or procedural revisions;
• suspected nonconformance in an item or service; and
• necessity to verify implementation of required corrective action.

A field performance audit was conducted by reviewing the field QC sample results. The field
blank results are good indicators of proper decontamination practices and field sampling
techniques being implemented by the field team. The field duplicate samples help determine
whether the sampling techniques utilized for this project produce homogeneous sample
results.

Another type of performance audit was conducted for the field investigation in the area of
field sampling data review. The field sampling data audit was conducted by TEC to ensure the
field sampling results were correctly transferred from the field logs into electronic format.

2.2.8.4 Field Problems Detected and Corrective Actions

Two problems were encountered and remedied during the field event as a result of TEC's QNQC
efforts. These problems were elevated sample coaler temperatures and a malfunctioning PlO
meter.

Several sample coolers arrived at the analytical laboratory at elevated temperatures (above 6
degrees Celsius). Shipping problems were encountered due to a courier strike at the time. The
project QAPP required field samples to be received at the laboratory cooled to 2 to 6 degrees
Celsius. The samples were recollected by the field team and shipped to the laboratory. The
recollected samples arrived in good condition and within acceptable temperature limits. No
other major field problems were encountered during this project.

During the subsurface soil collection program, the Hnu PID meter began providing readings
above the expected range. Although high relative humidity routinely resulted in high readings
(0 to 10 ppm) for all samples, measurements in the 0 to 100 ppm range were obtained for
several samples. The HO meter was recalibrated after several high readings, but
recalibration had little effect on the elevated sample readings. Soil from background areas were
repeatedly screened with similar results. A replacement Microtip PID was ordered to replace
the questionable meter. Upon arrival, the replacement PID also provided slightly elevated
readings (0 to 10 ppm); however, elevated readings above approximately 10 ppm were not
obtained. Readings obtained between approximately 0 and 10 ppm were assumed to be due to
moisture on the lamp during periods of high humidity. The PID meter did not impact the field
investigation since the soil sample collection was not based on PID meter soil screening results.

2 .3 ANALYTICAL PROGRAM

This section describes the analytical program developed to meet the DOOs of theOffsite WSA
RFI project. Included are brief descriptions of the overall analytical program including the

— laboratories involved, the analytical parameters and methods specified, the chronology of
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the laboratory analyses, and the QNOC program thatsupported the analytical program.
Appendix E provides a comprehensive list of analytical parameters and methods for each
sample. RECRA Labnet Services, Inc performed all laboratory analyses for definitive
quality level data. Appendix I provides a cross reference of field sample numbers and
laboratory sample numbers. Appendix I also identifies sample dates and times, matrix,
analyses performed and laboratory. lot control number.

2.3.1 Data Quality Levels

Two types of analytical data quality levels were identified for this project: screening and
definitive. Screening data included field measurements of organic vapors in the head space of
subsurface soil samples, particle size distributions for subsurface soil samp!es, asbestos
content determination for existing buildings, and routine measurements of ph, conductance,
temperature, and turbidity of water samples. Definitive data consisted of the remaining
chemical characteristics of water and soil samples as described in the SAP.

The water and soil samples collected for definitive characterization were analyzed for TPH,
BTEX, VOC5, SVOC5, pesticideslPCBs, PAH5, explosive compounds, and inorganic parameters.
The majority of the analytical work was performed utilizing the United States Environmental
Protection Agency (USEPA) Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (SW-846, Third Edition).

In addition to the above analyses, grain size analyses.(see Appendix J) were performed on
selected samples to provide data regarding contaminant migration potential and to support
preliminary development of remedial options.

2.3.2 Chronology of Laboratory Analyses
Environmental sampling during the project occurred in August and September 1997,
February 1998, May 1998, October 1998, November 1998, December
1998, and January 1999. Appendix K provides a comprehensive chronology of
associated laboratory extraction and analysis dates for each field sample.

2.3.3 Laboratory Quality Assurance Program
For all analytical work, whether carried out in the laboratory or in the field, strict adherence
to established analytical program QA was required. Analytical QC checks for both screening and
definitive data were defined in the project QAPP and included blank, duplicate/replicate, and
matrix spike/matrix spike duplicate samples in accordance with a predetermined schedule. The
results were tabulated and placed on control charts so that any deviations from routine

-

analytical performance can be identified and rectified by the laboratory. Procedures for routine
instrument tuning, calibration, and maintenance were also carefully applied and documented by
the laboratory.

Appendix H provides a summary of laboratory QNQC samples collected for this project.
Laboratory QC results for definitive data are summarized in the Data Validation Report (Volume
II). Included are lists of the types of OC samples collected, the frequency of QC sample analyses,
problems detected, and corrective actions taken. In addition to laboratory OC actions, 10
percent of the analytical results were independently validated by Environmental Data Quality,
Inc. (EDO). Appropriate qualifiers were added to data, per the AECEE QAPP. The
Data Validation Report is presented in Volume II of this report. The methodology for assessing
and validating the data is described in the project OAPP.
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2.3.4 Laboratory System and Performance Audits

Laboratory system and performance audits were performed as independent assessments of
sample collection and analytical procedures. Audit results were used to evaluate the ability of
the testing laboratories to produce data that fulfilled the project objectives, complied with the
OC criteria, and identified areas requiring corrective action.

A laboratory system audit was conducted on the analytical laboratory, RECRA Labnet, prior to
the start of the project. The audit was conducted after the bidding process wáá complete to
ensure RECRA LabNet of Amherst, New York had sufficient resources, experience, and quality
assurance systems in place to conduct the analytical project work. The audit determined that
RECRA LabNet was capable of successfully completing this project. A complete description of
the laboratory audit is presented in Appendix L.

The laboratory performance audit is a combination of the data validation and review. The review
and validation of all analytical data is the largest performance audit for this project. The data
validation report is presented in Volume II of this report.

A Performance Evaluation (PE) sample was collected and submitted to the laboratory as part of
this project. A PE sample is a sample spiked with known concentrations of the project
constituents of concern. The PE sample is also included as part of the laboratory performance
audit (Appendix L). The accuracy of the laboratory's results for the PE sample was used.to
determine if other related data is acceptable.

Other audits applicable to this project include an AFCEE risk assessment personnel review
conducted at the TEC Charlottesville, Virginia office. The AFCEE risk assessment team
determined that TEC has the capabilities and resources to conduct a large-scale risk assessment.
This review is considered applicable as a risk assessment system audit.

2.3.5 Laboratory Problems Detected and Corrective Actions

Wipe samples were collected from various buildings for metals and explosives analysis. The
wipe samples were collected from four separate areas and were placed in one sample container
as composite samples. Initially, the analytical laboratory only digested and analyzed one wipe
per container. The laboratory was instructed to digest all four wipes from each container and
add the digestates together and analyze as one composite sample.

2.4 DATA EVALUATION

This section briefly discuses the procedures used to identify, validate, reduce, interpret,
and utilize field and laboratory analytical data generated during the project. Included are
discussions of the methodology for data quality assessment, methodology for risk evaluation,
and data analysis and interpretation.

2.4.1 Methodology for Data Quality Assessment

The analytical data associated with water and soil samples collected for screening purposes
only were not formally validated. The laboratory's quality control samples and data
reporting formats were reviewed for screening data.

The analytical data used for definitive purposes were independently reviewed and validated by
Enyironmental Data Quality (EDO) of Exton, Pennsylvania. Ten percent of the data underwent
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full data validation. The remaining 90 percent of the data was also validated by EDO using the
summary data forms. EDO reviewed the data to identify any major data quality issues. Major
data quakty issues are defined as issues that would require rejection of data.

The data validation and review process includes identifying quality issues in the data in
accordance with the QAPP (TEC 1996b). The AFCEE data validation requirements; SW-846
Methods, where applicable: the process also evaluates the data for validity and usability.
Criteria to be evaluated during the data validation include:

• case narratives;
• holding times;
• initial and continuing calibration;
• blanks (Method and Field);
• laboratory control samples (LCS) recovery;
• CC/MS instrument performance check (for CC/MS methods only);
• surrogate spike recovery;
• matrix spikes (MS) and matrix spike duplicate (MSD) recoveries;
• internal standard recoveries (for GC/MS methods only);
• second source calibration confirmation;

• compound identification;
• compound quantitation and reported detection limits;
• ICP interference check sample recovery (for AA and lOP methods only);
• lOP serial dilution (for AA and lOP methods only); and
• sample result verification (for AA and ICP methods only).

The results of the data validation process are presented in the Data Validation Report in Volume
II of this report.

2.4.2 Preliminary Data Assessment
The data validation reports, both full and summary, were used to make decisions on the usability
of the data. The data usability or completeness goals of ninety-five percent for water samples
and ninety percent for soils as presented in the OAPP were adhered to for this project. There
were a few occasions where the completeness goals fell below the required amount, however,
this was immediately identified and samples were re-collected and re-analyzed until this DOO
was satisfied.

Accuracy and precision were addressed through the data validation process. The results of
surrogate spikes, matrix spikes, and laboratory check samples as expressed in terms of percent
recovery demonstrate the accuracy for a given sample during a specific analysis. The results of
the variability between sample measurements, laboratory replicates, and field duplicates
demonstrate the precision of a given sample and a group of samples during a specific analysis.

The representativeness and comparability of the data was addressed by adhering to the FSP and
OAPP. The samples were collected in a manner believed to representative of site conditions. The
samples were all stored, preserved, and analyzed according to industry and AFCEE standards. All
sample results are representative of the site and comparable with previous and future
investigations, if AFCEE protocol and SW-846 methods are requirements of the investigations.
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In conclusion, the samples were collected and analyzed according to the project QAPP and FSP,
with the exception noted in the previous sections. The sample results as qualified in the data
validation reports are presented in Volume Il of the report. Samples were qualified in
accordance with the project QAPP. Qualified sample results, other than unusable ("A")
results, were used for their intended purposes.

2.4.3 Methodology for Risk Evaluation

The Risk Evaluation (RE) for the Offsite WSA was performed to meet the objectives of the
project, which were to identify the nature and extent of contamination associated with the
buildings and areas at the Ottsite WSA and to evaluate corresponding potential threats. To
support these objectives, human health risks were evaluated through development of cleanup
levels (CIJLs) for media of concern at the Offsite WSA. These CULs were compared with
average and maximum site concentrations to characterize human health risks. Ecological
risks were assessed using a conservative screening level evaluation as part of a tiered approach.
In this approach, site concentrations were initially compared to established ecological
benchmark concentrations to evaluate the potential impact of the detected compounds to
ecological receptors. Based on the results of this screening, subsequent tiers, which represent
more complex and site-specific assessments, were undertaken if necessary.

The RE presented in this report is consistent with the requirements and procedures outlined in
the AECEE Handbook (USAF, 1993c), TAC Chapter 335, Subchapter S (TNRCC, 1993), and
Implementation of the Existing Risk Reduction Rule memorandum (TNRCC,
1998). The areas under investigation at the Offsite WSA that contained non-fuel (heating) oil
USTs were evaluated in accordance with protocols and guidelines set forth in mARCO Petroleum
Storage Tank Division's (PSTD's) risk-based corrective action (RBCA) methods, as outlined in
Risk-Based Corrective Action for Leaking Storage Tank Sites (TNRCC, 1994) and Guidance for
Risk-Based Assessments at LSTP Sites in Texas (TNRCC, 1995). All of these references, as
well as this RE, generally.follow standard risk assessment procedures, which include
identifying chemicals of potential concern (COPCs), identifying potential receptors and
exposure pathways, evaluating the toxicity of the COPCs, and characterizing risks (EPA,
1 989b). The ecological risk assessment tiered approach is consistent with methods provided in
the Framework for Ecological Risk Assessment (EPA, 1 992b) and the Draft Guidance for
Conducting Ecological Risk Assessment Under The Texas Risk Reduction Program (McBee et al.,
1996).

The Subchapter S and PSTD RBCA methods rely on a multi-tiered approach to evaluating
potential threats to human health and theenvironment. The first tier, identified as Risk
Reduction Standard Number 1 (RRSN1) in the Subchapter S regulations and Plan A in the PSTD
guidance, can be used as simple screening tools. Under RASN1, detected concentrations of site-
related compounds are compared to background levels. Attainment of CULs, represented by
background concentrations, is demonstrated if site concentrations are below these levels. If
exceedances exist, RRSN2 or RRSN3 procedures may be used to develop CULs based on
promulgated standards/criteria or risk-based concentrations (RBC5). The screening levels
derived under Plan A are based on conservative exposure assumptions for the residential
scenario, although limited site-specific information may be used to determine appropriate
concentrations. These levels are intended to be protective of human health and the environment
in most site conditions (TNRCC, 1994). Plan A relies on promulgated standards/criteria and
risk-based concentrations for use as target action levels. Chemicals with concentrations

2-33



498 138

exceeding Plan A target concentrations may be evaluated under a Plan B site-specific risk-
assessment.

The general purpose of Plan A and RRSN1 is to clean sites to levels that ensure adequate
protection of human health and the environment without the use of institutional controls and to
provide a mechanism for eliminating a more costly and time-consuming site-specific risk
assessment if site concentrations are below the Plan A or RRSN1 concentrations. Plan A and
RRSN1 provide little flexibility in developing cleanup levels, but help eliminate the time and
expense needed to conduct a full-scale risk assessment.

For areas being evaluated under both Subchapter S and PSTD RBCA, background data, generated
from samples collected during this RFI (see Section 3.0 for discussion), were employed as the
primary screening tool (RRSN1) in Section 3.0 to identify the chemicals of greatest concern for
human health and the environment. Chemicals that were not screened out based on a comparison
of maximum site concentrations and background upper tolerance limits were carried forward in
the RE (Section 5.0) for CUL development and further screening. Because background levels of
organic compounds are assumed to be below detection, compounds detected in more than 1
percent of the samples of any one medium were carried forward to the risk-based screening in
the RE. Factors such as relative concentration and toxicity, environmental
persistence, location of detection, presence in other media, and past chemical usage were
considered before eliminating a compound based on frequency of detect.

Human health CULs for exposure scenarios identified in the RE for non-UST
areas were obtained from the most recent TNRCC interoffice memorandum
guidance on implementing the existing Subchapter S Risk Reduction Rule
(TNRCC, 1998). No other sources of CULs for these media were necessary
because the standards incorporate the most current EPA-approved exposure
algorithms, and toxicity factors and values for all COPCs, with a few
exceptions, were provided. CULs for the UST areas were developed according to
procedures outlined for Plan B Target Concentrations in the PSTD guidance
(TNRCC, 1994). Maximum detected concentrations of COPCs were compared to
the CUL5 as an additional screening tool to reduce the number of chemicals for
which site-specific exposure point concentrations would be calculated.

Site concentrations of COPCs identified for each area at the Offsite WSA were
compared to the CUL5 to characterize potential human health risks that may
exist in site media. Site concentrations of the COPCs were represented by
exposure point concentrations (EPC5) calculated as the 95 percent upper -
confidence limit of the mean, assuming the appropriate data distribution (e.g.,
normal or lognormal). Chemicals with EPCs exceeding the CULs may need
further evaluation. Conversely, chemicals with concentrations below the CULs
were determined to be present at levels that are not expected to adversely
impact human health.

The ecological evaluation was conducted within the framework of Tiers 1 and 2
outlined in TNRCC's draft Guidance for Conducting Ecological Risk Assessment
Under The Texas Risk Reduction Program (McBee et al., 1996). The tiered
approach proposed by the TNRCC serves as a framework within which protection
of environmental receptors are addressed in accordance with the TNRCC Risk
Reduction Rules. Tier 1, which is the ecological assessment checklist, was
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performed during a site survey and the findings were incorporated into the
ecological evaluation. To screen for ecological COPCs that could be carried
forward to subsequent tiers if necessary, the maximum concentrations of
contaminants detected at the Offsite WSA were compared to established soil
screening benchmarks (Tier 2, Level A assessment) for plants and
invertebrates and no-observed-adverse-effect-level (NOAEL) toxicity
reference values (Tier 2, Level B assessment) for vertebrates. Contaminants
above these criteria and/or background upper tolerance limits were retained as
COPCs and carried forward to a Level C assessment. At this level, hazard
quotients (HQs) were calculated using site-specific data on endpoint species and
media-specific concentrations at the exposure point (i.e., exposure point
concentrations). COPCs with HQs greater than 1 in the Level C assessment were
discussed in the context of the human health CULs to determine whether these
levels are adequately protective of ecological receptors.

The results of the human health portion of the RE, along with the ecological evaluation results
and the background levels evaluation (Section 3.0), provided the basis for the
recommendations and conclusions presented in Sections 6.0.
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Table 2-5. Building Characteristics and Number of Samples
(continued)

Number of Samples

Building Name/Use Square Lead Surface
Number Footage Asbestos Paint Contaminants

$500 Sat.1y tntmL and 25 9 NA

I ldontf I: .. : . : :

8501 Water Tank Storage 1219' 0 1 NA

8502rx.c. WateE Supply Facility 78
...: -

7
. .

S
-

WA
..

8503 Maintenance, 6,959 31 10 8

Inspection, Shipping
.

8504 Wate Supply Feeikky 78 2 2 NA

8505 Electric Power Station 1,488 1 1 5

,-- -

NA
. -.. .

850! SmatI Arms 5000 0 1 3

Mrnünkoa Stora ,

8507 Spares Storage 2,500 7 8 4

850S Pyrcitathnio Storage M 1 4 2

8509 Segmented Magazino 540 2 4 18

Storage

flu fletatcr$trae 12 1 4 2

8512 Waste Accumulation 86 0 2 2

Area SWMU 59

SSI4 Onveriffonafl4unEtions E,00 15 11

Shop

8531 nitions Storage 1,576 0 8 42

asas Murntons Storage 1426S I

8535 Munitions Storage 2,147 0 j2 22

U37— Mun*oris Storage Z,t47 _oz
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Table 2-6 Sample Analysis Summary, Facility Surveys, Offsite
Weapons Storage Area RFI

Sample Type Number of

Number of Analyses

SVOCs Inorganics Explosives Asbestos Lead

Samples Paint

°Asbestos Survey '. .
Asbestos Samples 94 94

:Duppate Samples . : . :
Lead-Based Paint Survey
Lead Paint Samples 90 -90

Duplicate Samples 5
.

5

Facility Contaminaflon Survey .
Surface Contaminant 59 2 59 59
Samples

Puphcats Samples 4 4 4 .
Background Samples 3 3 3

*Bjank Samples I I I
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3 .0 SAMPLING AND ANALYSIS RESULTS

The following section presents the results of field investigations and surveys. As identified in
Section 2.0, investigations were completed relating to:

• surface and subsurface soils;
• drainageway and seep sediment;
• drainageway and seep surface water; and
• groundwater.

In addition to these environmental media investigations, surveys of site facilities were also
completed. These facilities surveys were focused on:

• asbestos materials;
• lead-based paint; and
• facility surface contamination.

In addition to these site-specific investigations, analyses were conducted on samples collected
from background locations representative of the different media investigated. The results of the
background levels determination, followed by the results of each of the site media
investigations, are presented below. Discussions of each of these investigations include
references to supporting tables and figures. These tables and figures are provided at the end of
this section. The majority of these tables summarize analytical results. As noted in the tables,
these summaries of results include only those analytical parameters that were detected in at
least one of the samples collected from the individual area of concern. Data qualifiers have been
assigned to the analytical results as needed. Definitions for each qualifier are provided in Table
2-10. Complete laboratory analytical reports are provided in Volume II.

All data provided in the tables and figures are identified on the basis of a unique sample number.
Each sample number consists of a seven to eight -digit alpha-numeric code. The first two to
three digits identify the area investigated, the next three digits identify the precise sample
location within the area, and the last two digits are used to identify samples at a given location.

The soil and sediment samples were collected at specific depth intervals. As discussed in Section
2.2.1 and shown in Figure 2-2, sample depth intervals were:

• surface soil and sediment - 0.0 to. 0.5 ft bgs; -
• upper subsurface samples - 0.5 to 2.5 ft bgs; and
• lower subsurface soil samples - 2.0 ft interval above bedrock or water interface.

In general, sample numbers for a series of surface, upper subsurface and lower subsurface
samples included final digits of 01, 02, and 03, respectively. Field duplicates collected at a
sample location were independently identified using the same area-location codes in conjunction
with the final digits 04, 05, and 06 for field duplicated surface, upper subsurface and lower
subsurface samples, respectively. Other location samples not collected in series (i.e.,
groundwater) were identified using the same seven-digit area-location-series code, with 01 as
the final two digits.

3-I
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Soil samples collected from the 10th location established in Area A-i are used as an illustration
of the sample location and number identification system. Six samples were collected from
location 10 within Area A-i. The location is independently identified as Al-OlO. Three field
samples were collected in addition to three collocated field duplicate samples. The field samples
and duplicates were collected from surface, upper subsurface, and lower subsurface intervals.
The samples were therefore identified as follows:

• Al-OlO-Ol - surface field sample;
• A1-010-02 - upper subsurface field sample;
• P1-010-03 - lower subsurface field sample;
• A1-0i0-04 - surface field duplicate sample;
• A1-010-05 - upper subsurface field duplicate sample; and
• A1-010-06 - lower subsurface field duplicate sample.

3 .1 BACKGROUND SAMPLE INVESTIGATION EVALUATION

As a preliminary step to evaluating the site data collected during the investigation, analytical
results for site samples were compared to the concentrations reported for the background
samples. Background samples were collected from surface soil, subsurface soil, surface
sediment, surface water, groundwater, and facility surfaces. The analytical results of the
background samples and the methodology used to develop representative background levels for
comparing to site data are presented below.

3.1 .1 Soil, Sediment, Surface Water, and Groundwater Background Levels
Determination

As discussed in Section 2.2.1.1 0, 20 background surface and subsurface soil samples were
collected from eight off-site locations presumed to be free of site-related contamination. Three
surface sediment and six surface water samples were collected from drainageways, also at
a distance from site-related contamination. Two of the six surface water samples were re-
collected from the same location due to a rejection of the explosive results in the original
samples. One groundwater sample was collected from a background monitoring well. Analyses
were conducted in background samples for all analytes tested for in site samples, with the
exception of TPH. These include inorganics, SVOCs, VOCs, pesticides/PCBs, and explosive
compounds. TPI-I is represented by individual constituents, such as PAFIs and BTEX. Tables 3-1
through 3-5 present the analytical results for the background surface soil, subsurface soil,
drainageway sediment, drainageway surface water, and groundwater samples,
respectively.

Positive results of two common laboratory contaminants were found in many of the background
samples. Nine of the 21 background samples analyzed fdr VOCs contained methylene chloride.
The highest methylene chloride concentration, 0.0053 mg/Kg, was reported in background soil
sample BK-013. The highest methylene chloride value reported in the field samples was
0.0089 mg/Kg in sample DW1-009-01. Methylene chloride is a dommon laboratory used to
extract samples for semivolatile organic analysis and for other organic preparatory processes
in the laboratory. Methylene chloride is prevalent throughout all environmental laboratories.
The new capillary column methods have lower detection limits than the packedcolumn methods,
therefore, methylene chloride is now found in samples where it may not have been quantified in
the past. The presence of methylene chloride in these samples does not impact the
data assessment.
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Three of the 28 background samples analyzed for SVOCs contained bis(2-ethylhexyl)phthalate.
The highest bis(2-ethylhexyl)phthalate concentration, 3.8 mg/Kg, was reported in background
sample BK-002. The highest bis(2-ethylhexyl)phthalate value reported in the field samples
was 14.0 mg/Kg for DW1-004-02. Bis(2-ethylhexyl)phthalate is also a common laboratory
contaminant and is found in many field and OC samples at low levels: Bis(2-
ethylhexyl)phthalate is found in plastic products and in some latex products, and is prevalent
throughout the environmental industry. The presence of bis(2-ethylhexyl)phthalate
in these samples does not impact the data assessment.

Samples were analyzed for a total of 24 inorganic analytes. All inorganic analytes were detected
in background soil samples except for mercury and silver. Antimony, selenium, and thallium
had high frequency of nondetects, with thallium detected in only one suburface soil sample. Ten
out Of the 24 inorganics analyzed were detected in groundwater and 13 out of the 24 were
detected in surface water. As expected, very few organic compounds were detected in the
soil samples and no organics were detected in the groundwater and surface water samples. Of the
three organic compounds detected in soil samples, two of them (bis2-ethylhexyl]phthalate and
methylene chloride) are suspected laboratory contaminants, and therefore were not considered
actually present in background locations. Toluene, detected in the drainageway sediment
samples, was not identified as a potential laboratory contaminant; therefore, it was assumed to
be present at background locations: The source of the toluene is not known.

Representative background statistics for comparing to site concentrations were derived using
the Tolerance Interval method, as outlined in RCRA Statistical Analysis Guidance (EPA 1989c,
1992a). This method is an analysis of variance used to determine whether there is statistically
significant evidence of contamination among site data. It establishes a concentration range that
contains a specified proportion of the population with a specified confidence. For this study, the
95 percent UTL with 95 percent coverage:(UTL95) represents the upper boundary of this
concentration range and is used to determine whether site data belong to the background
population. The UTL9595 denotes a 95. percent confidence level that the UTL will contain at least
95 percent of the distribution of observations from the background data. Random observations
from the same distribution as the background data would exceed the UTL9595 less than 5 percent
of the time (EPA, 1989c). Thus, site concentrations exceeding the UTL595 have only a 5
percent probability of belonging to the background population and are therefore likely to
indicate site-related contamination. the UTL95 95was calculated using the following equation
(EPA, 1989c):

UTL = X + (fl(s)

Where: I is the background mean;

K is the one-sided normal tolerance factor; and

S is the standard deviation.
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UTL9595s were generated for all inorganics for which analysis was conducted in background soil
and surface water samples (total of 24). UTLs were not calculated for organic compounds as
described above because background for these constituents is presumed to be nondetect. All
organic compounds (including toluene) in the site samples except bis(2-ethylhexyl)phthalate
and methylene chloride were identified as being above background in site data tables.

Background levels were also identified for groundwater, although UTL9595s were not actually
derived because only one background sample was collected. The single detects presented in Table
3-5 represent the background concentrations used to compare to site concentrations.

Background soil samples were collected from the surface (0-0.5 ft bgs), subsurface soil
(greater than 0.5 ft bgs), and drainageway surface sediments. tJTLs were generated separately
for the surface and subsurface horizons. To increase the usefulness of the background data to the
project and produce a more robust data set for background surface soil, data from the surface
soil and drainàgeway surface sediment samples were combined for all metals except magnesium.
The validity of combining these two data sets was analyzed prior to merging them. This was
accomplished by comparing the confidence intervals and applying t-tests to compare the means
of both sample sets for all the inorganics. If the means and confidence intervals are statistically
the same, then it is valid to combine the two sample sets and let them represent one population.
With the exception of magnesium, all comparisons indicated that there is not a statistically
significant difference between the means or confidence intervals of the data sets. Therefore, the
two data sets were combined into one. The comparisons of the confidence intervals and means for
the magnesium suggest that the data sets are not similar, and therefore were not combined. The
UTL9595 for this analyte in all areas, except the drainageways, is based on only the surface soil
background data. The UTL95,95 for magnesium in the drainageway surface sediment is based on
the sediment data alone.

The UTL9595, summarized in Tables 3-6 and 3-7 for soil/sediment and surface water,
respectively, were derived according to the frequency of nondetects and the data distribution for
each data set (e.g., normal, lognormal, or not identifiable). If the frequency of nondetects was
less than 15 percent, the undetected values were replaced by one-half the analytical method
detection limits (EPA 1989c, 1992a) prior to generating U1L95,95 according to the most
relevant distribution. If the frequency of nondetects was between 15 and 50 percent, the
reported nondetect concentrations were adjusted using Cohen's Adjustment Method outlined in
EPA (1989c) and the UTL95,95 was calculated according to the most relevant distribution. If the
frequency of nondetects exceeded 50 percent (but were less than 100 percent), the maximum
detected value was established as the UTL9595. If a compound was not detected, the UTL95,95 was
represented as the maximum detection limit.

Both the Shapiro-Wilk test and normal probability plots were employed to test the normality of
each data set and identify appropriate data distribution for calculating the UTL9595. These tests
were applied to both the raw data and the log-transformed data. The highest Shapiro-WOk test
statistic, combined with the observation of the plot, provided the basis for selecting the most
appropriate distribution. Critical Shapiro-Wilk statistics were obtained from EPA (1992a).

As shown in Table 3-6, background soil data with a frequency of detect greater than 50 percent
were also evaluated for the existence of any outliers and the extent to which these outliers may
impact the UTL95,Ø5 (this test is invalid for data sets with high frequency of nondetects).
Outliers were tested according to the T statistic procedures outlined in EPA (1989c). The T
statistic was calculated for each compound using the following equation:
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(x-)711=
S

Where L is the data point in question;

x is the mean of the data set; and

S is the standard deviation.

A T statistic exceeding the tabulated critical value provided in EPA (1989c) is evidence that the
data point is an outlier and not a member of the background data set. Outliers were not removed
from any data sets on this basis, but were identified for the purpose of characterizing the data
sets. Because no data validation issues associated with the outliers were identified, it was
assumed that the outliers are a result of natural variation in background concentrations and
were retained in the UTL calculations. -

Outliers were identified for antimony, cadmium, and molybdenum in surface soil and for
arsenic, cobalt, manganese, and nickel in subsurface soil. The outlier data points identified in
the surface soil were all reported in one sample, BK-008. No obvious patterns were evident
among the subsurface soil samples. In most cases, the data set was identifiable as normally or
lognormally distributed via the normality tests, even with the outliers included. Therefore, a
UTLØ5,95 was derived based on the entire data set. The inclusion of the outliers yield a 35 to 60
percent increases in the UTL9595 for the metals noted above; The antimony data do not have an
identifiable distribution, even with the two highest concentrations excluded from the data set.
This may be because the frequency of nondetects was a relatively high 36 percent. As a result,
the maximum detected concentration was used as the UTLQ5Ø5. An outlier identified among the
surface soil samples for cadmium impacted the surface soil vs. drainageway data set comparison
performed above. Specifically, with the outlier included in the surface soil data set, the
confidence intervals and sample means of the cadmium surface soil and drainageway sediment
sample sets were statistically different. This result indicates that the sample sets should not be
combined. When comparing these parameters with the outlier omitted from the data set,
however, the confidence intervals and means were not significantly different. On this basis, the
sample sets for cadmium were combined (including the outlier) to calculate a UTLg595.

3,1,2 Facility Surface Contamination Background Levels Determination
Background samples were also collected for comparison of wipe samples collected from the
surfacesof selected Offsite WSA buildings' interior walls and floors. As described in Section
2.2.5.3, four background wipe samples were also collected from an adjacent residence. The
samples were analyzed for inorganic analytes and explosive compounds. Table 3-8 presents the
analytical results for the facility surface background wipe samples.

Twenty-two of 24 inorganic analytes were detected in at least one wipe background sample.
Silver and thallium were not detected in any of the samples. One explosive compound was also
detected in one background wipe sample.

Facility surface contamination background levels were determined utilizing the-Tolerance
Interval method described above (EPA; 1989c and 1992a). The wipe sample background
UTL59595 were generated for all metals analyzed in background facility samples. Wipe
background UTLs95, were not developed for explosive compounds because background for these
constituents is presumed to be nondetect. 2,4,6-Trinitrotoluene was detected in one of the
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background wipe samples, however, this compound was not detected in any of the facility wipe
samples.

Results of the UTL9595 determinations are presented in Table 3-8; the distributions identified
for each parameter's data set and the wipe background UTL9595 value are included.

3 .2 SURFACE AND SUBSURFACE SOILS INVESTIGATIONS

As discussed in Section 2.2.1, surface and subsurface soils associated with ten separate potential
source areas were investigated (see Figure 2-2). These areas include:

• outdoor materiel storage and maintenance area (A-i); /

• outdoor materiel storage and maintenance area (A-2);
• waste accumulation area (SWMU 59) and Bldg. 8503 (A-3);
• disturbed surface area southwest of the control fence (A-5);
• EOD range;
• bunker floor drain outlets;
• removed UST locations;
• vehicle fueling area (A-4);
• areas beneath electrical transformers; and
• leach field.

Analytical resuJts and supporting field measurements and observations associated with each of
these potential source area investigations are presented below. Tables summarizing the results
are included with each discussion. These tables only include results for those parameters
reported at concentrations above the MDL in at least one sample. To further identify the
parameters of potential concern, the reported values were compared to the media-specific
background UTL9595 as described in Section 3.1. Boxes have been placed around those values
greater than their associated UTLØ5,95. Complete analytical results for all samples are provided
in Volume II of this report.

In order to aid in the interpretation of the initial characterization results for areas with a
large number of samples, statistical summaries of the analytical results have also been
provided when appropriate. They are included immediately following the summary of detected
results table for each area. Statistical parameters provided include:

• frequency of detection above the MDL;
• percent of reported values greater than the media specific background UTL0595; and
• maximum reported concentration.

The results for the supplemental sampling used to verify previous detects and
delineate the extent of contamination are not included in the statistical
s tim marie s.

It should be noted that the reported detection limit for a number of parameters, including
antimony and mercury, were in some cases greater than the background UTL9595. These
undetected values have been identified with boxes in the data tables but are not included in the
statistical summary of results.
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In order to highlight potential contaminant spatial distribution, the results from each area
investigation are also provided on area maps that show any potential sources and sample
locations. Reported values exceeding media specific background UTL9595 are posted for each
sample location. These potential contaminant distribution maps are provided at the end of this
section, following all tables.

3.2.1 Outdoor Materiel Storage and Maintenance Area (A-i)
Materiel stOrage and maintenance reportedly took place in a number of areas at the Offsite WSA.
The largest of these potential source areas is between Bldg. 8503 and Munitions Storage
Bunkers 6531, 8533, and 6535 (Area A-i) (see Figure ?-2).

A total of 84 surface and subsurface soil samples were collected during the initial
characterization effort from 34 locations within Area A-i. Surface soil samples were collected
at each location. Although attempts were made to collect two subsurface samples at each of the
34 locations, the relatively shallow limestone bedrock in this area limited the number of Area
A-i subsurface soil samples to 47. Area A-i samples included seven field duplicates; three
were collocated with surface samples and four were associated with subsurface samples.

Area A-i samples were analyzed for inorganics, VOC5, SVOC5, pesticides/PCB5, and explosive
compounds as described in Sections 2.21 and 2.2.i .1. Table 3-9 provides a summary of
sample results for Area A-i soil samples. As indicated above, only results for parameters
detected above the MDL in at least one sample are shown. A box has been placed around those
values detected above the background UTLQ5,95. Table 3-il further summarizes the initial
characterization results from Area A-i.

Eleven supplemental surface soil samples (including one duplicate) were
collected from 1O sample locations established in the vicinity of A1-019 and
A1-028 (A1-100 to A1-114). Two of these samples were collected from the
original locations of A1-019 and A1-028 to verify previous anomalous detects.
The remaining nine samples were collected to further define the horizontal
extent of these detects. The results for these samples are summarized in Table
3-9.

Inorganics
Ten inorganic analytes were detected at concentrations above the background UTL9595. Cadmium
and antimony were most often detected above the background UTLg595. In each case, the
exceedance was present in subsurface soils only. As shown in Table 3-il, this pattern Ws
typical of most of the inorganics reported. Althoughcadmiurn and antimony most often exceeded
the background UTL9595, the difference between the maximum reported value and the background
UTL9595 was not great. The maximum reported cadmium and antimony values of 1.4 mg/kg and
2.0 mg/kg were less than three times their respective background UTL9505 values.

In contrast, the maximum nickel concentration of 5i4 mg/kg originally reported for sample
Al028-01 was 24 times greater than the background UTL9595. This surface sample was
the only one to exceed the nickel background IJTL95. However, the verification
and extent of contamination samples collected from and in the vicinity of Al-
028. during the Fall 1998 field effort (locations A1-100 to A1-114) had
nickel concentrations below the UTL95,95 (see Table 3-9). Therefore, the
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original detect is assumed to have been either an analytical anomaly or existing
contamination that was removed during sampling.

Figure 3-1 shows the distribution of inorganic analytes detected at concentrations greater than
the background UTL9595. A review of this distribution reveals no evidence of a source-related
pattern. The contaminants appear to be randomly distributed across Area A-i. Figure 3-2
depicts the results of the verification and extent of contamination sampling for
nickel relative to background.

Organics

Excluding methylene chloride and bis(2-ethyhexyl)phthalate, organic compounds were
estimated to be present in only three of the 84 samples, at concentrations slightly greater than
the MDL, but less than the POL (see Table 3-9 and Figure 3-1). The organic compounds
included five PAHs and one VOC. Pesticide/PCBs and explosives were not detected.

In one sample (Ai-019-01), two of the five PAH5 (benzo[a)pyrene and
benz[ajanthracene) detected were reported above TNRCC RRSN2 cleanup levels
(TNRCC, 1998). A verification sample (A1-100-Q1) was therefore collected
at the original sample location Ai-019 to verify the PAH results. Four
additional samples (Al-lOl-Ol, A1-102-01, Ai-103-0i, and 1-104-01)
were collected to delineate the extent of the detects. PAils in initial samples
Ai-024-0i and A1-028-0i were detected well below TNRCC RRSN2 cleanup
levels.

PAHs were not detected in the verification and extent of contamination samples 4J
collected at or in the vicinity of A1-0i9 (see Table 3-9 and Figure 3-3). The
original detects are therefore assumed to have been either analytical anomalies
or existing contamination that was removed during sampling. In addition, the
limited number of PAils detected in Area A-i were found in samples collected
closest to the roadway. The concentrations reported for these compounds a!e
comparable to background PAH5 levels reported in the literature for
agricultural soil (see Table 3-10). It is therefore assumed that these
compounds are due to anthropogenic sources rather than an unauthorized
discharge as defined by TNRGC Industrial Solid Waste and Municipal Hazardous
Waste (TAG Chapter 335) regulations.

Although the MDLs for these compounds are above TNRCC RRSN2 standards
(TNRCC, 1998), laboratory documentation provided in Appendix U demonstrates
that the analytical results were reported at the lowest achievable detection
limit using U.S. EPA Method SW8270.

3.2.2 Outdoor Materiel Storage and Maintenance Area (A-2)

The second area where outdoor materiel storage and maintenance reportedly took place is
identified as Area A-2. This area is located along the northern perimeter of the Outdoor WSA,
between the northernmost service road and the security fence (see Figure 2-2).

A total of 19 surface and subsurface soil samples were collected from eight locations in Area A-
2. At each location, one surface sample and one upper subsurface sample were collected. In
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addition to these field samples, one surface and two subsurface duplicate field samples were
collected.

Area A-2 samples were analyzed for inorganics, VOCs, SVOCs, pesticides/PCB5, and explosive
compounds as'described in Sections 2.2.1 and 2.2.1.1. Table3-12 provides a summary of
sample results for Area A-2 soil samples. As indicated above, only results for parameters
detected above the MDL in at least one sample are shown. A box has been placed around those
values detected above the background UTL9595. Table 3-13 further summarizes the results
from the A-2 soil investigation by providing a statistical summary of parameters detected above
the background UTL95,95.

Inorganics
Six inorganic analytes were detected at concentrations above the background UTL0595. Arsenic,
copper, and zinc were detected above the background UTL9595 in surface soil samples;
subsurface samples contained elevated concentrations of antimony, copper, and molybdenum.
All inorganic concentrations were less than twice the background UTL9595.

Figure 3-4 shows the results of the Area A-2 soil investigation on the basis of sample location.
Only those values exceeding the background UTL9595 are posted. As with Area A-i, the
distribution of inorganic analytes do not show a concentration in any one area. Although six of
eight locations contained a parameter with concentrations above the background UTL9595, the
parameters were varied at each location. The distribution of inorganic analytes with respect to
depth also failed to show any discernible pattern.

Organics
Toluene was the only organic detected above the background UTL9595. The VOC was detected in one
sample at a concentration less than the PQL.

3.2.3 Waste Accumulation Area (SWMU 59) and Building 8503 (A-3)
Area A-3 encompasses those areas potentially impacted from activities associated with the
Waste Accumulation Area (SWMU 59) and Bldg. 8503. As indicated in Section 2.2.1.2. Bldg.
8503 is the largest building at the Offsite WSA and contained multiple facilities for equipment
maintenance activities, including painting operations.

A total of 61 samples were collected during the initial characterization effort from 23 locations
within Area A-3 (see Figure 2-2). Nineteen locations were beyond the perimeter of the -
concrete pad. Surface soil samples were collected at all of these locations. Thirty subsurface
soil samples were also collected from the locations positioned beyond the perimeter of the
concrete pad. Four locations (A3-O18, A3-019, A3-020 and A3-021) were at gaps in the
concrete pad adjacent to the Waste Accumulation Area. A total of eight subsurface soil samples,
two from each location, were collected from boreholes located at gaps in the concrete. In
addition to these field samples, four field duplicate samples (one surface and three subsurface)
were collected.

Area A-3 samples were analyzed for.inorganics, VOCs, SVOCs, pesticides/PCBs, and explosive
compounds as described in Sections 2.2.1 and 2.2.1.2. As indicated, analyses for
pesticides/PCBs and explosive compounds were typically performed on approximately 10
percent of the samples. Because of the complexity of wastes potentially associated with the
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Waste Accumulation Area, pesticides/PCB and explosive compound analyses were focused on
samples collected from locations closest to the accumulation area (A3-009, A3-0lB, AS-Gig,
A3-020, and A3-021).

Table 3-14 provides a summary of sample results for Area A-3 soil samples. As indicated
above, only results for parameters detected above the MDL in at least one sample are shown. A
box has been placed around those values detected above the background UTL0595. Table 3-15
provides a statistical summary of A-3 parameters detected above the background UTL95,95. A
greater number of inorganic analytes and organic compounds with concentrations exceeding the
background UTL9S,95 were present in Area A-S samples as compared to those collected from
Areas A-i and A-2. A total of 10 inorganic analytes and 21 organic compounds were present in
at least one sample at a concentration in excess of the background UTL95,95.

Based on the results of the initial characterization effort, a supplemental effort
was completed at Area A-3. A total of 32 supplemental surface and subsurface
soil samples (including two duplicates) were collected from 22 Area A-S
locations (A3-100 to A3-133) to verify anomalous detects reported in the
original samples and to further define extent of the contamination. Fifteen
surface samples were collected for semivolatile analysis (Method SW8270)
from locations that were 15 and 30 feet from the edge of the pavement to
determine the extent of PAIl contamination. Two subsurface (0.5 to 2.5 ft bgs)
and one surface (0 to 0.5 ft bgs) samples were also collected at three of. the
locations that were adjacent to original sample locations A3-002 and AS-013.
Additional soil samples were collected to verify previously reported anomalous
antimony and mercury detects in Area A-3. Supplemental samples were
collected to delineate the extent of these compounds. Results of the verification
and extent of contamination samples collected from locations A3-100 to A3-
133 are provided in Table 3-14 and depicted in Figures 3-6 through 3-8 with
the other results.

Inorganics
Five of the 10 inorganics detected at concentrations above the background UTL9595 did so in at
least 25 percent of the surface samples. The most commQn inorganic analytes with elevated
concentrations in surface samples were arsenic, cadmium, copper, lead, and zinc. Lead was the
most. frequently detected (60 percent) analyte in surface samples with elevated concentrations
above the background UTL9595. Sample A3-007-Oi contained the greatest concentration of lead
at 153 mg/kg, more than five times the background UTL95,95. Cadmium and mercury were. also
reported at high concentrations relative to the background UTLQ5g5. Cadmium was detected in
sample A3-01 5-01 at a concentration of 6.3 mg/kg, more than five times the background
U1L9595. The maximum mercury concentration (10.9 mg/kg) detected in the surface soil at
A3-006 was more than 200 times the background UTL9595.

Although inorganic analytes were also detected in subsurface soils, the extent and magnitude of
subsurface contamination generally decreased relative to surface contamination. With the
exception of antimony and copper, the percent of inorganics reported at concentrations above the
background UTL95,95 and the maximum reported concentration decreased with depth (see Table
3-15. Although no surface sample contained antinomy at a concentration greater than the
background UTL95,95, 39 percent of subsurface samples did. This relative increase is largely
attributable to antimony's lower subsurface soil background UTLQ5Q5 (0.92 mg/kg) compared to
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the surface value (4.5 mg/kg). Sample A3-019-02, located beneath the concrete pad and
adjacent to the Waste Accumulation Area, contained the greatest concentration of antimony
(1,300 mg/kg). Although subsurface copper was detected above the background UTL9595 less
frequently than in surface samples, the maximum reported concentration increased to 112
mg/kg in sample A3-021-02.

Figure 3-5 shows the initial characterization results of the Area A-3 soil investigation .on the
basis of sample location. Only those values exceeding the background UTLS5,95 are posted. The
figure shows inorganic analytes with concentrations greater than background UTL95,95
distributed around the entire perimeter of the concrete pad. The second series of samples,
collected further to the west and east of drainageway DW-1 (A3-015, A3-016, and A3-017),
contained fewer inorganic analytes of concern at lower concentrations. The westernmost
samples (A3-024 and A3-025) did not contain inorganic analytes at concentrations greater
than the background UTL9505. Samples collected beneath the concrete pad contained relatively
fewer inorganic analytes with elevated concentrations; however, one of these samples (A3-
019-02) contained 1,300 mg/kg of antimony.

With the exception of antimony and mercury, the inorganic concentrations
appeared to be randomly distributed around the area at relatively low levels.
No unauthorized discharges of inorganic compounds were evident (per TNRCC
Industrial Solid Waste and Municipal Hazardous Waste, TAG Chapter 335).
Within the data set generated for antimony and mercury, some concentrations
were anomalously high, as noted above. To verify these concentrations,
additional samples were collected in the vicinity of where they were reported,
as discussed in Section• 2.2.1.2.

Samples A3-006-20 and A3-120-01 were collected to verify the original
reported mercury concentration in sample A3-006-01. These verification
samples contained 0.079 mg/kg and 0.32 mg/kg. These values are lower than
the original concentration of 10.9 mg/kg, but above the UTLØ5,95• Extent of
contamination samples A3-121-1, A3-122-01, and A3-123-01 were ôollected
within 10 feet of A3-006. These samples show that mercury is present in the
surface soil at concentrations as high as 7.5 times the background UTLØ5,95.
Distribution of this compound above background based on the original and
supplemental samples is shown in Figure 3-6.

Verification samples also were collected at locations A3-130, A3-131, A3-
132, and A3-133 directly adjacent to original locations A3-019 and A3:020,
where high antimony levels were reported. All verification samples yielded
antimony concentrations below MDL5 and near the background UTL,95. The
contamination initially identified at A3-019 and A3-020 is therefore assumed
to have been either represented by analytical anomalies, removed during
sampling, or influenced by concrete drilling techniques used in the initial
characterization effort. During the supplemental verification effort, care was
taken to blow all concrete cuttings away from the holes during coring. Figure
3-7 presents the antimony results relative to background by original and
additional sample locations.
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SVOCs

A number of organic compounds, most of which are PAH5, are also highlighted in Tables 3-14
and 3-15. As the background UTLg595 for organics is defined as the detection limit, any
compound reported present is of potential concern. Eleven of the 14 SVOCs detected were
present in more than 50 percent of the samples. Pyrene and fluoranthene were reported at the
greatest concentrations in surface samples, at 10.0 and 13.0 mg/kg, respectively.

As with inorganics, the percent of samples with SVOCs and the reported concentrations decreased
with depth. For example, pyrene was only present in 10 percent of subsurface samples at
maximum concentrations of 0.92 mg/kg. Fluoranthene was not detected in subsurface samples.

The distribution of SVOCs generally matched that displayed by inorganic analytes (see Figure 3-
5). SVOCs were present around the entire perimeter of the concrete pad, including the three
locations further to the west (A3-015, A3-016, and A3-017). The westernmost samples
(A3-024 and A3-025) and samples beneath the concrete pad were free of SVOCs.

The surficial and ubiquitous low-level nature of the PAH detects in the original
samples suggests that these compounds are due to anthropogenic sources rather
than an unauthorized discharge as defined by TNRCC Industrial Solid Waste and
Municipal Hazardous Waste (TAC Chapter 335) regulations. To confirm this
possibility, supplemental samples were collected at locations A3-100 through
A3-115 and were analyzed for SVOCs to delineate the extent of the PAHs (see
Table 3-14). The results demonstrate that PAils are limited to surface soil
located within 15 feet of roadways and parking areas. Figure 3-8 displays the
surface distribution of PAHs by sample location based on both the initial
characterization and additional samples collected. The distribution of these
results show that PAH concentrations decrease to nondetect as samples are
collected progressively further from the pavement surrounding Bldg. 8503.
Samples collected 30 feet from the edge of the pavement had no detectable levels
of PAHs. Samples with the highest reported PAH concentrations are adjacent to
areas believed to have been used as parking and loading/unloading zones. Based
on these results, it is assumed that the PAH concentrations reported for A-3
soil are due to roadway runoff from the pavement •surrounding Bldg. 8503.

In support of this conclusion, PAH results were compared to anthropogenic
background levels of PAHs reported in the literature. Literature sources
indicate that the principal sources of PAHs along roadways are due to vehicular
exhausts and surface runoff of emissions and that the majority of PAH
deposition occurs within 15 feet of roadways Agency for Toxic Substances and
Disease Registry (ATSDR) (ATSDR, 1995 and USFWS, 1987). Background
concentrations for rural, agricultural, and urban soils from the United States
and other countries are shown in Table 3-10. The values reported in Table 3-
10 were derived from a variety of sources. PAM concentrations identified in
the literature were therefore compared to site concentrations as a whole in
order to assess general trends with respect to anthropogenic sources.

PAH concentrations detected in A-S soils are generally comparable to those
reported in this table for agricultural soils. PAH concentrations that are more
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cicistent with those documented for urban were detected in locations
adjacent to pavement edge where vehicle use would have greatest impact.

Although some of the MDLs for the PAHs reported in A-3 samples are above the
TNRCC RRSN2 cleanup levels (TNRCC, 1998), laboratory documentation
provided in Appendix U demonstrates that the analytical results we!e reported
at the lowest achievable detection limits using U.S. EPA Methpd SW8270.

VOCs

Four VOC5 (in addition to methylene chloride) were also detected in the subsurface samples. A
total of six out of 41 subsurface samples (including one duplicate) contained trichloroethene
(ICE). ICE was present at the greatest concentration (0.0560 mg/kg) in sample A3-009-03.
The VOC5 were present in both upper subsurface and lower subsurface samples.

With the exception of methylene chloride, samples with VOCs were located adjacent to the Waste
Accumulation Area. Samples containing TCE included those from three locations directly
adjacent to the concrete pad (A3-009, A3-O1O, and A3-O11) and a location beneath the
concrete pad (A3-018). As shown in Figure 3-5, location A3-018 is adjacent to the edge of the
pad, indicating that VOC contamination has migrated under the concrete to a limited extent.

Pesticides/PCBs and Explosives
Three pesticides were also detected at concentrations below the MDL. Beta-BHC was present in
all four of the subsurface samples analyzed for pesticide/PCBs. One of the four subsurface
samples also contained 4,4-DDE and 4,4'-DDT. Explosives were not detected in any of the
surface samples. Pesticide/PCBs and explosives were not detected in any of the surface samples.
As shown in Figure 3-5, samples containing pesticides were not associated with respect to
location.

3.2.4 Disturbed Surface Area (A-5)
The disturbed surface area is located at the southeast corner of the property, outside of the
inner security fence (see Figure 2-2). Four sample locations were established within Area A-
5. Surface and subsurface soil samples were collected. One surface sample was collected from
each location. A total of seven subsurface samples were collected from the area. One of the
seven subsurface soil samples was a field duplicate.

Area A-S samples were analyzed for inorganics, VOC5, SVOCs, pesticides/PCBs, and explqsive
compounds as described in Sections 2.2.1 and 2.2.1.3. Table 3-16 provides a summary of
sample results for Area A-5 soil samples. As indicated above, only results for parameters
detected above the MDL in at least one sample are shown. A box has been placed around those
values detected above the background UTL9595. Results are also reported with respect to location
on Figure 3-9.

lnorganics
Six inorganic analytes were detected in Area A-S samples at concentrations greater than the
background UTLQ5Q5. These included antimony, cadmium, copper, molybdenum, selenium, and
zinc. As shown in Table 3-17, only subsurface soil samples contained analytes with
concentrations greater than the background UTL9595. Cadmium was most frequently detected at
elevated concentrations. Three of the seven subsurface sample cadmium values were greater
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than the background UTL9595. Sample A5-O01-02 contained the greatest concentration of
cadmium, 1 .0 mg/kg. It should be noted that the subsurface background UTL9595 for these
potential contaminates of concern, with the exception of selenium, are greater than the surface
background UTL595 (see Table 3-6). As a result, the maximum cadmium boncentration in the
subsurface is less than the surface background UTLS95.

Organics
With the exception of methylene chloride, no organic compounds were detected in A-5 soil
samples.

3.2.5 EOD Range

The EOD range was located directly west of the fenced Oftsite WSA area (see Figure 2-2). As
described in Section 2.2.1.4, remaining features include a protective bunker and a 2-foot high
berm forming a circle approximately 300 feet in diameter north of the bunker. Debris and
burial pits previously cleared of ordnance were located within the bermed area and to the east of
the berm (USAF, 1995).

A total of 31 soil samples were collected from 11 locations during the initial characterization
effort. Twelve of the samples were collected from the surface; 19 were collected from the
subsurface. Eight of the sample locations were established where the ordnance clearance report
identified ordnance related debris or burial pits (EOD-001 through EOD-008). One sample
was located directly south of the protective bunker (EOD-009). Two additional, unbiased
locations were established within the center of the bermed area (FOD-OlO and EOD-011).

Analyses conducted on EOD Range samples included inorganic analytes and explosive compounds
as described in Sections 2.2.1 and 2.2.1.4. One sample was also analyzed for leachable total
organic carbon. Table 3-18 provides a summary of sample results for EOD Range soil samples.
As indicated above, only results for parameters detected above the MDL in at least one sample
are shown. A box has been placed around those values detected above the background U1L9595.
The sample results greater than the background LJTL95,95 are posted on a map of the EOD Range
showing sample location in Figure 3-10.

Based on the results reported for the 31 initial samples, a total of 19
supplemental surface and subsurface soil samples from nine locations (EOD-
.100 through EOD-113) were collected from the EOD Range to verify the detects
reported in the initial samples and to further define extent of the
contamination. Two verification samples (one surface, one subsurface) wtre
collected at EOD-110 directly adjacent to the initial sample location, EOD-009,
to verify previously reported detects of thallium. Six supplemental samples
were collected from three locations (EOD-111, EOD-112, and EOD-113) 10
feet to the south, east, and west of EOD-009 to determine the extent of the
thallium contamination. Two samples were also collected at EOD-100 directly
adjacent to original sample location EOD-006 to verify dinitrotoluene detects.
Eight surface and subsurface supplemental samples were collected from four
locations (EOD-101, EOD-102, EOD-103, and EOD-104) 10 feet to the north,
south, and east of EOD-006. Sample results for the verification and extent of
contamination sampling are provided in Table 3-18 and depicted, relative to
background levels, in Figures 3-11 and 3-12.
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Inorganics
Nine inorganics were detected in surface and. subsurface samples at concentrations greater than
the background UTLØ5,95. Arsenic, silver, and vanadium were reported in at least one surface
sample at concentrations greater than the surface background UTL9595. As shown in Table 3-19,
concentrations of silver most often exceeded the surface background UTL9595. Sample EOD-
006-01 contained, the greatest concentration of silve? at the surface (1.5 mg/kg),
approximately 2.5 times the background UTL9595.

Four subsurface samples contained inorganic analytes at concentrations greater than the
background UTL9595. Antimony and zinc were present in all four subsurface samples above
background (see Table 3-19). Cadmium and copper were present at elevated levels in two
subsurface samples. Selenium; silver, and thallium concentrations were elevated in one
subsurface sample.

Thallium was detected in only one subsurface sample (EOD-009-02) at a
concentration of 4.1 mg/kg. This value is four times the background UTL95,95
and TNRCC RRSN2 cleanup levels (TNRCC, 1998). Two verification samples
were therefore collected at location EOD-110 to confirm this detect. Six
additional samples (including one duplicate) from locations EOD-111 to EOD-
113 were collected to delineate the potential extent of thallium. As shown in
Table 3-18 and depicted in Figure 3-11, thallium was reported as nondetect
and below the background level in all samples. The original detect on sample
EOD-009-02 is therefore assumed to have been either an analytical anomaly or
existing contamination that was removed during sampling.

As shown in Section 5.0, all other inorganics were present at levels below
RRSN2 cleanup levels.

Explosives
Explosives were only detected in one of the 31 soil samples collected during the initial
characterization effort. Subsurface soil sample EOD-006-02 contained 2,4,6-trinitrotoluene,
2,4-dinitrotoluene, and 2,6-dinitrotoluene. There were no traces of these compounds in the
location's surface sample. 2,4-dinitrotoluene was found at the greatest concentration of 26.0
mg/kg. A site map associated with the clearance report indicated that location EOD-006
contained "miscellaneous metal" (USAF, 1995).

The verification and extent of contamination samples collected from EOD-tOO to
EOD-104 all had nondetectable levels of the din!trotoluenes (see Figure 3-12).
The original detects are therefore assumed to have been either analytical
anomalies or existing contamination that was removed during sampling.

Although the MOLs for the explosive residues reported for the verification and
extent of contamination samples are above the RRSN2 concentrations,
lab-oratory documentation provided in Appendix U demonstrates that the
analytical results were reported at the lowest achievable detection limits using
U.S. EPA Method 5W8330.
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3.2.6 Bunker Floor Drain Outlets
As discussed in Section 2.2.1.5, each of the 11 abandoned munitions storage bunkers contain two
interior drainage troughs located along the side walls. Each drainage trough discharges to the
exterior ground surface through drains located at the base of the front wall. Surface and
subsurface soil samples were collected at each drain discharge location (see Figure 2-2).

A total of 56 samples were collected from original bunker drain sample locations. Twenty-four
of the samples were collected from the surface; the remaining 32 were collected from the
subsurface. Four of the samples were duplicate field samples. Two of the duplicates were
collocated with surface.samples and two were collocated with subsurface samples.

Analyses conducted on bunker floor drain samples included inorganic analytes and explosive
compounds as described in Sections 2.2.1 and 2.2.1.5. Table 3-20 provides a summary of
sample results for soil samples. As indicated above, only results for parameters detected above
the MDL in at least one sample are shown. A statistical summary of the results is provided in
Table 3-21. A box has been placed around those values detected above the background UTL955.
The distribution of contaminants detected above the background UTL9595 are shown in Figure 3-
13.

Based on the results of the 56 initial samples, 57 supplemental surface and
subsurface soil samples (including five field duplicates) were collected from
bunker drain locations BD-100 through BD-150 to verify detects of inorganic
compounds reported in the original samples and to further define extent of
contamination.- Five surface samples were collected from locations BD-100,
BD-101, BD-104, and BD-105 at and in the vicinity of BD-002 (adjacent to
Building 8531) to verify and determine the extent of mercury. Five samples
were collected from locations BD-102 and BD-103 at and in the vicinity of BD-
005 (adjacent to Building 8535) to verify and determine the extent of
anomalous copper detects. The remaining 47 samples (locations BD-106
through BD-150) were collected from each bunker drain (four from each
bunker) to delineate cadmium, copper, lead, and zinc. The distribution of the
results associated with the additional samples are shown in Figures 3-14 to 3-
18.

Inorganics
Compared to other areas investigated, the bunker drain samples contained the greatest number
of inorganic analytes with concentrations greater than the background UTL9595. A total orl3
analytes were present at concentrations greater than the background UTL9595. Mercury was
detected •in five samples, with the highest reported for 60-002-01. Four
inorganic analytes, cadmium, copper, lead, and zinc, were reported at concentrations elevated
above the background UTL95,95 in more than 50 percent of the surface samples (see Table 3-
21).

Cadmium and lead concentrations were the highest relative to the background UTL95. Cadmium
was detected at more than eight times the background UTL95,95 in sample BD-004-01 at a
concentration of 9.7 mg/kg. The greatest concentration of lead (200.0 mg/kg) was reported in
subsurface soil sample BD-005-02, at more than 11 times the background UTL95,Q. The
highest concentration of copper was also detected in BD-005-02. It was more than 100 times
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the background level and generally 10 times or more higher than the concentrations of the other
samples..

The verification sample collected from BD-002 (BD-100-O1) confirmed that
mercury is present in the surface soil at a concentration less than 10 times the
background UTL95,95 at this location. The delineation samples show that the
mercury concentration increases just south of BD-002, at BD-101, then
decreases to background at six to seven feet south of BD-002 (BD-1O5) (see
Figure 3-14). The sample collected east of the original location (from BD-
104) had no detectable levels of mercury.

As shown in Figure 3-15, the verification sample collected from BD-005 (BID-
102-02) had a copper concentration below the subsurface background IJTLØ5Ø5.
Surface and subsurface samples collected in the near vicinity of RD-DOS (BID-
102 and BD-103) also had copper levels below the background level. Sample
results relative to background for all locations are provided in Figure 3-15.
This depiction shows that the majority of the results are below background. All
of those reported as above background, except the original result for 60-005,
exceed less than 10 times.

An additional 47 samples were collected from 44 locations (60-106 to BD-
150) associated with each bunker drain in order to further delineate copper,
cadmium, lead, and zinc concentrations, Of the samples collected only one a
reported copper concentration above background. This sample was collected
adjacent to Bldg. 8558.

As shown in Table 3-20 and depicted in Figure 3-16, the majority of the
reults for cadmium are either below or less than 10 times the background
levels. The three notable exceptions are cadmium detected in surface soil
samples collected from locations BD-130, BD-137, and BD-138 (adjacent to
Bldg. 8554, Bldg. 8556, and Bldg. 8558, respectively). These samples
contained cadmium at concentrations ranging from 23.7 mg/kg to 51.4 mg/kg,
20 to 43 times the background UTL95,05 of 1.2 mg/kg.

Similarly, all but one of the results for lead are either below or less than 10
times background (see Figure 3-17). The one exception, which is discussed
above, is the result of the original upper subsurface sample BD-005-02,
adjacent to Bldg. 8535. The surface sample collected at 60-005 had a lead
level (49.5 mg/kg) that was less than twice the background; the sample
collected below BD-005-02 (at 2.5 to 4.5 feet bgs) had levels below
background. The other initial sample location adjacent to Bldg. 8535 (BD-
006) had below-background lead levels in the surface and lower subsurface
(2.5 to 4 feet bgs) samples; it had a lead concentration (19.8 mg/kg) slightly
exceeded background in the upper subsurface sample (0.5 to 2.5 feet bgs). The
supplemental samples collected in the vicinity of location BD-005 contained
levels of lead below background (locations BD-114 to BD-117).

As shown in Figure 3-18, the majority of the results for zinc are below the
background levels. Approximately 50 percent of the initial characterization
samples collected adjacent to the drains (locations BD-001 to BD-022) were
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above background. Only six of the extent of contamination samples had zinc
concentrations above background. The zinc concentrations at these locations
(BD-120, BD-123, BD-124, BD-125, BD-137, and BD-144) were 1.5 times
the background level.

Explosives
Explosive compounds were not detected in any of the surface or subsurface bunker drain
samples.

3.2.7 Removed UST Locations

As discussed in Section '2.2.1.6, five UST5 were located at the Offsite WSA (see Figure 2-2).
Each UST was connected to their associated buildings by pipes. Boreholes were advanced at each
former UST location and along the former pipes feeding into buildings. Borehole locations are
shown on drawings provided in Appendix B.

During the field investigation, disturbed soil presumed to be fill was identified from surface to
bedrock at each UST location. Geologic logs for each borehole are provided in Appendix D. Depth
to bedrock ranged from 1 foot at the Bldg. 8500 UST location to 8 feet at the Bldg. 8507 UST
location. The combination of till to bedrock and shallow depth to bedrock indicates that the tanks
were placed directly on bedrock in shallow excavations. After tank removal, fill was likely
placed in each excavation.

During collection, all soil samples were screened for volatile vapors by PlO headspace analyses.
PID readings indicated the presence of volatile vapors at three of the five tank sites. The vapors
were most often evident in the deeper samples immediately above bedrock (see Appendix D).

Former UST location samples were analyzed for TPH5, BTEX, and PAHs as described in Sections
2.2.1 and 2.2.1.6. Table 3-22 provides a summary of sample results. Only results for
parameters detected above the MDL in at least one sample are shown. A box has been placed
around those values detected above the background UTL9595. A statistical summary of the results
is provided in Table 3-23. The distribution of contaminants detected above the background

are shown in Figure 3-19.

TPHS

TPHs were detected in eight of the 10 samples collected. Detected TPH concentrations ranged
from 19 mg/kg at a Bldg. 8585 pipe location (sample UST-008-01) to 1160 mglkg at the
Bldg. 8507 tank location (sample UST-009-02). TPHs were not detected at Bldg. 8503 and
8505 pipe locations.

BTEX

TPHs represent specific contaminants potentially composed of both volatile and semi-volatile
fractions. The BTEX sample results indicated that the petroleum hydrocarbons discussed above
wee not represented by significant volatile fractions. Only one sample collected at the Bldg.
8500 tank location contained a BTEX compound. Toluene was estimated to be present at
0.00095 mg/kg in sample UST-003-01.
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PANs

The results from the PAH analyses indicated that the contamination remaining at the former UST
locations is primarily composed of semi-volatile fractions. A total of 12 PAHs were detected in
at least one sample. Eight of 10 samples collected contained at least one PAN. Samples UST-
001-01 and UST-002-02, collected at the former USTs at Bldgs. 8503 and 8514, did not
contain PANs. The one sample at the former UST near Bldg. 8503 that did contain PAHs was
alocated to characterize the connecting pipe and was collected from the surface approximately
15 feet from the concrete pad. The PAH concentrations are with the range of Area A-3 PAH
contamination attributable to vehicle pollutants. Due to the sample proximity to the pad and low
level concentrations, the PAH contamination in sample UST-001-02 is therefore not considered
attributable to the former UST. The highest concentration of PANs was detected near Bldg. 8500
in sthmples associated with the UST pipe.

3.2.8 Vehicle Fueling Area (A-4)
The vehicle fueling area, Area A-4, was served by the UST associated with Bldg. 8514 (see
Figure 2-2). A concrete pad, presumably used to support fueling pump(s), is still present on
site. Also evident is the gravel service road that extends southwest from Bldg. 8514 to the
fueling area (see Appendix B).

A total of nine samples were collected from four locations within the vehicle fueling area. One of
the nine samples was a duplicate of a field surface sample. Samples targeted potential surface
contamination resulting from spills that may have occurred during fueling. Attempts were made
to collect one surface and two subsurface samples at each location. Shallow depth to bedrock
(1.5 to 2.0 feet) limited collection, however, to one surface and one subsurface sample at all
but one location.

Area A-4 location samples were analyzed for TPHs, BTEX, and PAH5 as described in Sections
2.2.1 and 2.2.1.7. Table 3-24 provides a summary of sample results. Only results for
parameters detected above the MDL in at least one sample are shown. A box has been placed
around those values detected above the background UTL9595. Statistical summaries of the those
values greater than the background UTL9505 are provided in Table 3-25. The distribution of
contaminants detected above the background UTL9595 are shown in Figure 3-20.

TPHs

TPHs were detected in all nine samples. Detected TPN concentrations ranged from 26.1 mg/kg
(A4-004-02) to 177mg/kg (A2-002-01). -

BTEX

The BTEX sample results indicated that the petroleum hydrocarbons discussed above were not
represented by significant volatile fractions. Five samples contained toluene at concentrations
ranging from 0.011 mg/kg to 0.03 mg/kg. At each location, the toluene contamination was
limited to the surface sample collected from 0.0 to 0.5 feet bgs.

PANs

The results from the PAH analyses indicated that the TPH contamination at Area A-4 primarily
consists of semi-volatile fractions. Five PAH5 were detected in at least one sample. PAH5 were
detected in the surface sample at all four locations. PANs were not detected in any of the
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subsurface samples. The distribution of contaminants detected above the background UTL95,95
are shown in Figure 3-20.

3.2.9 Electrical Transformers
A total of 31 samples were collected from 16 transformer sample locations.. As described in
Sections 2.2.1 and 2.2.1.8, 25 samples were collected from 12 locations (TRF-004, and TAF-
006 through TRF-016) associated with transformers mounted on telephone poles. At the power
generating substation, two samples were collected from sample locations TAF-DOl and TRF-
002. Two additional samples were collected at sample location TRF-005 in association with the
transformer platform north of Bldg. 8503 (see Figure 2-2).

All transformer investigation samples were analyzed for pesucides/PCBs. No PCBs were
detected in any of the samples. One sample contained 0.0110 mg/kg of 4,4'-DDE. Table 3-16
summarizes the sample results. The sample locations and results are shown in Figure 3-21.

3.2.10 Leach Field

The leach field is located outside of the secured (fenced) area, offsite, along the
southern perimeter of the base; and it encompasses an area approximately 21
feet by 21 feet (see Figure 2-2). A sewer system drains from Bldgs. 8503 and
8514 and connects to the leach field. Manholes were present, indicating the
location of the sewer lines. The leach field was exposed at the surfaóe during
the investigation.

Six samples (two surface and four subsurface) were collected from three
locations. Sample location LCH-001 was in the center of the leach field; LCH-
002 and LCI-l-003 sample locations were approximately 2 feet south of the
southern perimeter ol the leach field. The work plan for the leach field
sampling specified that one surface and two subsurface samples would be
collected at each location. Because of the absence of surface soil inside the
leach field, however, only a subsurface soil was collected from this location
(LCH-Ool). In addition, due to the shallow nature of the bedrock, only one
subsurface sample from each location was collected. One duplicate subsurface
sample was collected at sample location LCII—002. The subsurface samples
were obtained at the soil/bedrock interface from approximately 1 foot bgs to
refusal, which was approximately 2.5 feet bgs.

All leach field samples were analyzed for inorganics, SVOCs, VOC5, and
pesticidesiPCBs. Table 3-27 provides a summary of sample results for
parameters detected above the MDL. A box has been placed around those values
detected above the background IJTL95,95. Statistical summaries of the those
values greater than the background UTLØ5,95 are provided in Table 3-28. The
distribution of contaminants detected above the background UTL95,% are shown
in Figure 3-22.

Two verification samples were coilected from and approximately 20 feet south
of original sample location LCH-002 to verify inorganic and PAH detects.
Resulté associated with these samples are provided in Table 3-27 and depicted
in Figures 3-23 to 3-25.
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Inorganics

Antimony and cadmium were the only inorganic analytes detected in the leach
field at concentrations greater than the background UTL95,95 . These compounds
were detected in the three subsurface samples collected outside of the leach
field (LCH-002-02, LCH-002-03, and LCH-003-02). The subsurface sample
from LCH-001 and the two surface samples had no inorgAnics detected above
background levels. The highest levels of antimony and cadmium were found in
sample LGH-002-02 (1.3 mg/Kg and 0.66 mg/Kg, respectively).

The two verification samples collected from the subsurface at and south of LCH-
002 had no detectable levels of antimony or cadmium above background (see
Figures 3-23 and 3-24, respectively). Therefore, the original detects are
assumed to have been either analytical anomalies or existing contamination that
was removed during sampling.

SVOCs

Two SVOC compounds, 2-methylnapthalene and naphthalene, were detected in
both surface and subsurface leach field samples. 2-Methylnapthalene was
detected in four of the six samples at concentrations ranging from 0.11 mg/Kg
in sample LCH-O01-01 to 0.35 mg/Kg in the duplicate sample LCH-002-03.
Naphthalene was detected in all samples except the surface sample collected
from location LCH-003.

The two verification samples collected from the subsurface at and south of LCH-
002 had no detectable levels of either PAH originally detected in the leach field
samples (see Figure 3-25). The original detects are therefore assumed to have
been either analytical anomalies or existing contamination that was removed
during sampling.

VOCs

Tetrachloroethene (PCE) was detected in all samples except one. However, it
was also detected in the trip and ambient blank samples collected during the
sampling event (Tables 2-8 and 2-9). The PCE data in both samples were
quantified as "B", indicating that this compound was detected in the associated
laboratory blank. The PCE detects reported in the leach field samples are -
therefore assumed to be due to laboratory-related contamination and is not
considered attributable to the site. The distribution of these compounds is
presented in Figure 3-22.

Pesticides/PCB5

No pesticides or PCBs were detected in any of the six samples.

3 3 DRAINAGEWAY AND SEEP SEDIMENT INVESTIGATION

As discussed in Section 2.2.2, nine !ndividual drainageways and four seeps were investigated
as part of the Offsite WSA RFI. Six of the drainageways (DW-1 through DW-5 and DW-7)
drain buildings and surrounding areas located within the fence. Drainageway DW-6 includes the
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uppermost reaches of two drainageways serving the north side of the Offsite WSA. Drainageways
OW-S and DW-9 are located to the west of the site and drain the EOD Range area (see Figure 2-
5).

Analytical results and supporting field measurements and observations associated with
drainageway are presented below. Tables summarizing results are included with each
drainageway and seep discussion. These tables only include results for those parameters
reported at concentrations above the MDL in at least one sample. To further identify the
parameters of potential concern, the reported values were compared to the media specific
background UTL9595 as described in Section 3.1. Boxes have been placed around those values
greater than their associated UTLQS95. Complete analytical results for all samples are provided
in Volume II.

In addition to the table of results, statistical summaries of the analytical results for the initial
characterization have also been provided for Drainageway DW-1 immediately following the
drainageway's summary of detected results table. The verification and extent of contamination
sampling data were not included in the statistical summaries. Statistical summaries for the
remaining drainageways were not provided due to the limited number of samples collected.

In order to highlight potential. contaminant spatial distribution, the results of all drainageway
sampling efforts are provided on site maps that show any potential sources and sample locations.
Reported values exceeding media specific background UTL95,95 are posted for each sample
location. Drainageway contaminant distribution maps based on the initial characterization
samples are provided in Figures 3-26 and 3-28 and are located at the end of this section
following all tables.

3.3.1 Drainageway DW-1
Drainageway DW-1 collects surface water runoff from the concrete pad and unpaved surfaces
surrounding Bldg. 8503 and SWMU 59 (see Figure 2-5). This drainage area is identified as
Area A-3 in this report, the results for which have been presented above in Section 3.2.3.

Drainageway DW-1 consists of a ditch located approximately 15 feet from the western edge of
the concrete pad. The ditch drains toward the southwestern corner of the pad, where it becomes
less defined. Drainage from the ditch flows to the southeast and becomes unconfined in heavy
vegetation approximately 100 feet south of the concrete pad. Directly across the road from
Bldg. 8502 flow becomes confined again in a roadside ditch which flows to the south, directly to
Live Oak Creek (see Figure 2-5).

Eight sampling locations (DW1-O01 through Owl-DOS) were established in the ditch that
parallels the concrete pad. Location DW1 -010 was established to the south, directly across
from Bldg. 8502. During the field effort, a pipe was identified leading directly from Bldg.
8503. Potential discharges from the pipe would be collected in the roadside ditch near lobation
OWl-OlD. Location OWl -009 was established 1 foot downgradient from the pipe (see Figure
2-5).

A total of 28 surface sediment and soil samples (including two field duplicates) were collected
during the initial characterization effort from the ten DW-1 locations. Each was analyzed for
inorganics, VOCs, SVOC5, pesticides/PCBs, and explosive compounds as described in Section
2.2.2. Table 3-29 prov!des a summary of sample results for parameters detected above the
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MDL in at least one sample. A box has been placed around those values detected above the
background UTL9595. Statistical summaries of the those values greater than the background
UTL9595 are provided in Table 3-30. The distribution of contaminants detected above the
background UTL9595 is shown in Figure 3-26.

One supplemental sample (DW1-003-20) was collected to verify the high
cadmium concentration reported in initial characterization sample DW3-003-
01. Eight other supplemental surface soil samples (including one field
duplicate) and, one subsurface soil sample were collected from DW-1 at
locations DW1-100, DW1-101, DW1-102, DW1-103, DW1-104, and DW1-
105 to verify and determine the extent of PAH detects. Three of the seven
surface samples we!e collected from locations that were downgradient of the
original sample location DW1-008. ' One surface soil sample was collected
north of DW1-008; another was collected just south of DW1-009. 'Two
additional surface samples (including one duplicate) were collected from
original sample location DW1-001-02 to verify the previously reported PAH
detects. The results associated with these samples are summarized in Table 3-
29 and depicted in Figure 3-27, along with the other data.

Inorganics
Contaminants in samples collected from the drainage ditch reflected those identified in Area A-3.
Thirteen inorganic analytes were identified in DW-1 surface sediment and subsurface soil
samples at concentrations above the background UTL9595. Eleven of the 13 exceeded the
background UTL9595 in surface samples. Cadmium and arsenic were most often detected ,at
elevated concentration as shown in Table 3-30. Maximum concentrations of cadmium and

•arenic were 4.9 mg/kg and 24.6 mg/kg, respectively. The maximum cadmium and arsenic
values are approximately four and three times greater than their respective background
UTL9505 values. The high cadmium concentration at DW1-003 was not verified in supplemental
sample DW1-003-20.

With the exception of iron, magnesium, and selenium, maximum inorganic analyte
concentrations decreased in subsurface samples. In addition, the percent of samples with
inorganic concentrations greater than the background UTL,595 generally decreased.

SVOCs

Eleven SVOCs were detected in a total of nine DW-1 samples, one of which was a duplicate. Eight
of the nine samples were collected from surface sediment. Surface sediment sample DW1 -008-
01 contained the greatest total concentration of SVOCs, which included pyrene at a concentration
of 1.8 mg/kg. The downgradient samples collected at location DW1-010 did not contain SVOC5 at
detectable concentrations.

Results from sample location DW3-100 verified the decrease in PAH
concentrations at the upgradient reach of the ditch. The downgradient extent of
PAH contamination was defined by samples from locations DW3-104 and DW3-
105. DW3-104 and DW3-105 were located approximately 80 and 120 feet
south of the concrete pad. The other three surface samples, collected from
sample locations DW1-101, DW1-102, and DW1.103, had reported
concentrations comparable to the levels detected in the original samples (see
Table 3-29 and Figure 3-27).

3-23



493 189

A comparison, of PAH concentrations illustrated in Figures 3-8 and 3-27
indicates that the contamination in DW-1 is a continuation of that identified
along the perimeter of the concrete pad surrounding Bldg. 8503. As indicated
in Figure 3-27, samples collected from locations DW1-001 through DW1-007
are adjacent to the concrete pad. In general, the maximum PAH concentration in
these samples is less than 1.0 ug/kg. Area A-i PAH concentrations (see Section
3.2.3) between the ditch and concrete pad were slightly higher (less than 5.6
mg/kg). This relationship suggests' that the low-level PAils in DW1 , are
associated with the adjacent soils that have been impacted by anthropogenic,
rather than an unauthorized discharge.

Although the MDLs for benzo(a)pyrene, benz(a)anthracene,
benzo(b)fluoranthene, and indeno(1 ,2,3-c,d)pyrene reported in A-3 samples
are above the RRSN2 cleanup levels, laboratory documentation provided in
Appendix U demonstrates that the analytical results were reported at the lowest
achievable detection limits using U.S. EPA Method SW8270.

VOCS

Cis-1,2 dichioroethene (cis-1,2 DCE), toluene, and TCE were detected in DW-1 samples.
Toluene was only detected in surface samples at a maximum concentration of 0.013 mg/kg in
sample DW1 -010-01. Cis-1 ,2-DCE and TCE were found only in soils at locations DW1 -001.
DW1-007 and DW1-008. Contaminants were primarily found in subsurface samples.
Maximum concentrations of cis-1,2-DCE and TCE were 0.063 mg/kg and 0.071 mg/kg. Both of
these locations are adjacent to the Waste Accumulation Area shed.

Although toluene was not detected in the field blanks or method blanks
specifically associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area. Toluene was detected in other field blanks
and laboratory blanks analyzed for the project.

Pesticides/PCBs

Three surface sediment samples contained pesticides at concentrations less than the MDL.

3.3.2 Drainageway DW-2
Drainageway DW-2 collects surface water run-off generated from the north central portion of
the Offsite WSA including bunker Bldgs. 8531 through 8541; The drainageway extends east to
the easternrnost service road, which it crosses through a 3-foot-diameter culvert before
entering drainageway DW-5 (see Figure 2-5). Drainageway DW-5 is discussed below.

Three surface sediment samples were collected from DW-2: The samples were located at
approximately equal intervals along the drainageway (see Figure 2-5). As discussed in Section
2.2.2, each sediment sample was collected from the 0.0 to 0.5 foot interval and was ahalyzed for
inorganics, VOCs, SVOCs, pesticides/PCBs, and explosive compounds.

Table 3-31 provides a summary of sample results for parameters detected above the MDL in at
least one sample. A box has been placed around those values detected above the background
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blanks

3.3.3 Drainageway DW-3
Drainageway DW-3 collects surface water run-off generated from the south central
the Offsite WSA, including run-off from Area A-i and Bldgs. 8505, 8507, 8509, an
The drainageway extends directly east and then to the northeast before it crosses the
most service road through a 3-foot-diameter culvert and enters drainageway OW-S
2-5).

portion of
d 8511.
eastern-
(see Figure

Three surface sediment samples were collected during the initial characterization effort from
• DW-3: The samples were located at approximately equal intervals along the drainageway (see

Figure 2-5). Sample location DW3-00i-0i was biased to identify potential contamination
related to a pipe connected to floor drains in Bldg. 8505. As discussed in Section 1.2, Bldg.
8505 was a power generating station and housed a number of diesel powered generators. As
discussed in Section 2.2.2, each sediment sample was collected from the 0.0 to 0.5 foot interval
and was analyzed for inorganics, VOCs, SVOCs, pesticideslPCBs, and explosive compounds.

Table 3-32 provides a summary of sample results for parameters detected above the MDL in at
least one sample. A box has been placed around those values detected above the background
UTL9595. The distribution of contaminants detected above the background UTL9595 is shown in
Figure 3-28.

Sixty supplemental samples
locations DW3-100 through
and vertical extent of PAH
samples DW3-100-O1 and
location DW3-OO1 to verify
with these and the original
in Figure 3-29.

Inorganics

(including four field duplicates) were collected at
DW3-134 from DW-3 to delineate the horizontal

contamination in this drainageway. Supplemental
DW3-100-02 were collected near original sample
previously reported PAM detects. Data associated
samples are summarized in Table 3-32 and depicted

Analytes detected in DW3-001-01 reflect potential influence of a power generating station.
Detected analytes include arsenic, cadmium, copper, mercury, and zinc. The cadmium
concentration of 4.9 mg/kg was greater than four times the background UTLg5g5. Generally,
inorganic analyte concentrations decreased below the background UTLQ5g5 in the two DW-3
downgradient sediment samples.
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UTL9595. The distribution of contaminants detected above the background UTL95,95 is shown in
Figure 3-28.

Excluding methylene chloride, only one analyte was detected above the background UTL9595.
Toluene was detected at concentrations of 0.0027 mg/kg and 0.0078 mg/kg in samples DW2-
001-01 and DW2-002-01, respectively.

Although toluene was not detected in the field blanks or method blanks
specifically associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area: Toluene was detected in other field
and laboratory blanks analyzed for the project.
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SVOCS

SVOCs in the initial characterization samples were detected at concentrations as high as 5.3
mg/kg of fluoranthene. SVOCs were not detected in the two DW-3 downgradient sediment
samples. As a result of the source related contamination, supplemental samples were collected.

Verification and extent of contamination samples collected from DW3-001 and
along the drainagéway confirm that PAHs are present in the surface sediments
of this drainageway and that the outlet adjacent to Bldg. 8505 is a source (see
Figure 3-29). The data reported for these samples indicate that PAH
concentrations are highest near Bldg. 8505, where the drainageway begins.
Samples collected frpm DW3-1O1, DW3-103, and DW3-105 have the highest
reported levels of PAils. The concentrations begin to decrease significantly in
the vicinity of DW3-117 (Figure 3-29).

The analytical results for the samples collected from the adjacent upland on
either side of the drainage also indicate the presence of PANs. No unauthorized
discharge source is associated with these PANs, however the concentrations at
these locations are comparable to those reported for the Area A-3, Drainageway
1, and Drainageway 4 samples, where PAH levels are considered anthropogenic
background. Old tire tracks and a dirt roadway overgrown with vegetation are
evident on the upland areas, suggesting that the PAHs are likely a result of
vehicular exhausts and oil leaks. The distribution of these PANs is shown in
Figure 3-29.

In support of this conclusion, PAH results were compared to anthropogenic
background levels of PANs reported in the literature. Background
concentrations for rural, agricultural, and urban soils from the United States
and other countries are shown in Table 3-10. PAH concentrations detected in
the DW-3 upland samples are generally comparable to those reported in this
table for agricultural soils. In addition, literature sources indicate that the
principal sources of PAHs along roadways are due to vehicular exhausts and
surface runoff of emissions and that the majority of PAH deposition occurs
within 15 feet of roadways (ATSDR, 1995 and USWFS, 1987).

VOCs

One VOC was detected. Toluene was detected in all three sediment samples. Sample DW3-O01-
01 contained the greatest concentration of toluene at 0.01 mg/kg.

Although toluene was not detected in the field blanks or method blanks
specifically associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area. Toluene was detected in other field blanks
and laboratory blanks analyzed for the project.

Pesticides/PCBs
One pesticide, beta-BHC, was detected in the sample associated with the power generating station
(DW3-O01-01). The pesticide was estimated to be present at a concentration of 0.031 mg/kg.
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Explosives
No explosive compounds were detected in the three DW-3 sediment samples.

3.3.4 Drainageway DW-4
Drainageway DW-4 collects surface water run-off generated from the southeast portion of the
Offsite WSA, including that from Bldg. 8514. The drainageway extends to the north where it
merges with DW-3, crosses the service road through a 3-foot-diameter culvert, and enters
drainageway DW-5 (see Figure 2-5).

Two surface sediment samples were collected from DW-4. The samples were located at the
beginning and end of the drainageway (see Figure 2-5). As discussed in Section 2.2.2, each
sediment sample was collected from the 0.0 to 0.5 foot interval and was analyzed for inorganics,
VOCS, SVOCs, pesticides/PCB5, and explosive compounds.

Two supplemental soil samples (one surface, one subsurface) were collected at
location DW4-100 adjacent to the original location DW4-001 to verify
previously reported PAH detects. Nine surface and subsurface samples were
collected from the four additional sample locations (DW4-101 through DW4-
104) established to delineate the horizontal and vertical extent of PAH
contamination associated with DW4-O01.

Table 3-33 provides a summary of sample results for parameters detected above the MDL in at
least one sample. A box has been placed around those values detected above the background
UTL9595. The distribution of contaminants detected above the background UTL95,95 is shown in
Figures 3-28 (original data only) and 3-30.

Inorganics
A total of five inorganic analytes were detected in DW-4 samples at concentrations greater than
theMackground UTL9595. The lead concentration was the highest relative to the background,
UTL95,95. Sample DW4-001-01 contained lead at a concentration of 71.6 mg/kg, approximately
2.7 times the background UTL95,95. Generally, inorganic analyte concentrations decreased below
the background UTL9595 in DW4-002-01, the downgradient sediment sample.

SVOCs

The sample collected at the head of the drainageway near Bldg. 8514 (0W4-001-01) contained
13 SVOCs. Fluoranthene was detected at the highest concentration (3.8 mg/kg). SVOCs wre not
present in DW4-002-01, the downgradient sediment sample.

Of the two verifications samples collected near DW4-0O1-01, only one
contained detectable concentrations of PAHs. The one sample with detectable
concentrations of. PANs (DW4-102-01) was collected within 5 feet of the
roadway and approximately 13 feet from the original location (DW4-001). The
concentrations were comparable to those in the original sample collected at
DW4-O01. The distribution of PAHs by sample location based on the original
and supplemental samples is shown on Figure 3-30.

Although the MDL5 for the PAHs reported in DW-4 samples are above the TNRCC
RRSN2 standards, laboratory documentation provided in Appendix Li
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demonstrates that the analytical results were reported at the lowest achievable
detection limits using U.S. EPA Method SW8270.

Also, similar to DW-1 and A-3, the surficial and ubiquitous low-level nature
of the PAN detects in the original samples suggests that these compounds are
from anthropogenic sources rather than an unauthorized discharge as defined by
TNRCC Industrial Solid Waste and Municipal Hazardous Waste (TAC Chapter
335) regulations. The results demonstrate that PANs are randomly detected and
are limited to surface soilS located within five feet of the roadway. Based on
these results, it is assumed that the PAN concentrations reported for DW-4
sediment are due to roadway runoff from the pavement adjacent to this
drainageway.

In support of this conclusion, PAN results were compared to anthropogenic
background levels of PAHs reported in the literature. Background
concentrations for rural, agricultural, and urban soils from the United States
and other countries are shown in Table 3-10. PAH concentrations detected in
the one DW-4 sample are comparable to those reported in this table for urban
soils. Given that DW-4 collects runoff from an expected high vehicle use area
(i.e., parking and loading/unloading at Bldg. 8514), these PAH levels can be
considered anthropogenic background toT this area. In addition, literature
sources indicate that the principal sources of PAHs along roadways are due to
vehicular exhausts and surface runoff of emissions and that the majority of PAH
deposition occurs within 15 feet of roadways (ATSDR, 1995 and USFWS,
1987).

VOC5

One VOC was detected. Toluene was detected in both sediment samples. Sample 0W4-002-01
contained the greatest concentration (0.01 mg/kg)..

Although toluene was not detected in the field blanks or method blanks
specifically associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area. Toluene was detected in other field blanks
and laboratory blanks analyzed for the project.

Pesticides/PCBs

Two pesticides, 4,4'-DDE and 4,4-DDE, were estimated to be present in the upgradient sample
(DW4-001-U1) at concentrations of 0.0096 mg/kg and 0.0086 mg/kg, respectively.

Explosives
No -explosive compounds were detected.

3.3.5 Drainageway DW-5
Drainageway DW-5 collects surface water run-off generated from the central portion of the
site through drainageways DW-2, DW-3, and DW-4. This surface water is discharged off site
to the east and into the tributary of Live Oak Creek as shown in Figure 1-5.
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Five surface sediment samples were collected from DW-5 (see Figure 2-5). As discussed in
Section 2.2.2, each sediment sample was collected from the 0.0 to 0.5 foot intervals and was
analyzed for inorganics, VOCs, SVOC5, pesticides/PCBs, and explosive compounds.

Table 3-34 provides a summary of sample results. As shown on the table no inorganic analytes
were detected at concentrations greater than the background UTL9595. In addition there were no
SVOCs, pesticides/PCBs explosive compounds detected. Excluding methylene chloride, the only
VOC detected was toluene in the two upgradient most sariiples, DW5-001-01 and DW5-002-
01. Sample locations and the toluene results are shown on Figure 3-26.

Although toluene was not detected in the field blanks or method blanks
specifically associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area. Toluene was detected in other field blanks
and laboratory blanks analyzed for the project.

3.3.6 Drainageway DW-6
Drainageway DW-6 collects surface water run-off generated from the northern portion of the
Offsite WSA, including from Area A-2 and bunker Bldgs. 8554 through 8552. As shown in
Figure 2-5, the drainageway includes two ravines that drain to the north into the tributary of
Live Oak Creek.

One surface sediment sample was collected at the upper extent of each ravine. The two surface
sediment samples were collected from the 0.0 to 0.5 foot interval and were analyzed for
inorganics, VOCs, SVOC5, pesticides/FCB5, and explosive compounds as described in Section
2.2.2.

Table 3-35 provides a summary of sample results. As shown in the table, no inorganic analytes
were detected at concentrations greater than the background UTL95,g5. In addition, there were no
SVOCs, pesticides/PCBs explOsive compounds detected. The only VOC detected was toluene in
sample DW6-001 -01. Sample locations and the toluene results are shown in Figure .3-28.

Although toluene was not detected in the field blanks or method blanks
specifically. associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area. Toluene was detected in other field blanks
and laboratory blanks analyzed, for the project.

3.3.7 Drainageway DW-7
Drainageway DW-7 is a relatively short drainageway that collects surface water run-off
generated from the northwest corner of the Offsite WSA, including the northern portion of Area
A-i- and bunker Bldgs. 8554 and 8531. As shown in Figure 2-5, DW-7 drains to the north
into the tributary of Live Oak Creek.

One surfacesediment sample and a duplicate sample were collected along the service road. The
sample location was directly upgradient from a culvert that transmits the run-off off site
towards the Live Oak Creek tributary. The two surface sediment samples were collected from
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the 0.0 to 0.5 foot interval and were analyzed for inorganics, VOCs, SVOCs, pesticides/PCBs, and
explosive compounds as described in Section 2.2.2.

Table 3-36 provides a summary of sample results. As shown in the table, no inorganic analytes
were detected at concentrations greater than the background 1iTL95,95. In addition no SVOCs,
pesticideslPCBs, or explosive compounds were detected. Excluding methylene chloride, only one
VOC, toluene, was detected. The sample location and the toluene results are shown in Figure 3-
28.

Although toluene was not detected in the field blanks or method blanks
specifically associated with the sample, toluene in the field sample is not
considered attributable to the site. Although toluene was detected in the
drainageway sample, it was not detected in other samples collected to
characterize potential source area. Toluene was detected in other field blanks
and laboratory blanks analyzed for the project.

3.3.8 Drainageway DW-8
Drainageway DW-8 is one of two drainageways potentially impacted by the EOD Range. DW-8
collects run-off from the southernmost portion.of the EOD range and drains directly to the south
into Live Oak Creek. Based on the assumed boundary to the range as discussed in Section
2.2.1.4, however, little if any run-off from areas used to dispose of ordnance would enter DW-
8.

Two samples were collected from OW-B. Sample DWB-001-01 was located at the head of the
drainageway. Sample DW8-002-01 was located downgradient. The two surface sediment
samples were collected from the 0.0 to 0.5 foot intervals and were analyzed for inorganic and
explosive compounds as described in Section 2.2.2.

Table 3-37 provides a summary of sample results. As shown in the table, only magnesium was
detected above the drainageway sediment background UTL0595. This compounds was detected in
both samples at concentrations only slightly exceeding the background level. No explosive
compounds were detected. The sample locations and magnesium results are shown in Figure 3-
28.

3.3.9 Drainageway DW-9

Drainageway DW-9 is the primary drainageway potentially impacted by the EOD Range. DW-9
collects run-off from the majority of the EOD Range and drains to the northeast. This -
drainageway is the uppermost reach of the Live Oak Creek tributary.

Two samples were collected from DW-9 (see Figure 2-5). Sample DW9-001-01 was
collected at the head of the drainageway directly downgradient of those locations sampled as part
of the EOD soil investigation (see Section 3.2.5). Sample DW9-002-01 was located
downgradient, directly below the limestone ledge that crosses the drainageway. Below the ledge,
the drainageway becomes confined with a sharp increase in grade. The area directly below the
ledge was the location of the soil and debris removal effort completed in September 1993 (M&E,
1993). The two surface sediment samples were collected from the 0.0 to 0.5 foot interval. The
upgradient sample, DW9-001 -01, was analyzed for inorganic and explosive compounds as
described in Section 2.2.2. Sample DW9-002-01 was analyzed for inorganics, VOC5, SVOCs,
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pesticides/PCB5, and explosive compounds in order to identity potential downgradient impacts
from DW-7, as well as those from the EOD Range.

Table 3-37 provides a summary of sample results of the two samples collected from DW-9. No
analytes were detected above the background UTL95,95 in the sample collected directly
downgradient from the EOD range (DW9-OO1-O1). The sample collected further downgradient
contained a number of inorganic analytes at concentrations above the background UTL9595.. The
majority of these analytes had concentrations less than two times the background levels. Copper
and lead were reported at concentrations that are less than five times the background levels.
Chromium and nickel exceeded respective background UTL9595by approximately eight and ten
times, respectively. The concentrations were greater than those reported for the upgradient
DW-9 and DW-7 samples. Therefore, it is concluded that the increased concentrations are
attributable to residuals remaining from the soil and debris removal. The sample locations with
inorganic analyte concentrations are shown in Figure 3-28.

3.3.10 Seeps

A summary of detected results tar seep sediment samples is provided in Table
3-38. The results associated with the explosives analysis re-performed in

May 1998 were incorporated into this table. These results are compared to the
surface soil/sediment UTLØ5,95 derived in Section 3.1.1. The only compound
with concentrations exceeding background levels is zinc at SP-001. It exceeds
the background value by less than two times. All other inorganics are below
respective UTL0595 and no organic compounds were detected. The sample
locations with the zinc concentrations are shown with the drainageway results
in Figure 3-28.

3.4 SURFACE WATER INVESTIGATION

Results of detected compounds in the drainageway and seep surface water
samples are presented in Tables 3-39 and 3-40, respectively. The results
associated with the explosives analysis re-performed in May, 1998 were
incorporated into these tables. Several inorganics and no organic compounds
were detected in the drainagéway surface water samples. Exceedances of
background surface water UTL9S were limited to two inorganic compounds.
Magnesium and sodium exceeded less than two times the background levels in the
sample collected from DW1-002. All other samples had nondetectable levels of
these compounds.

Copper and nickel were detected above background UTL9595 at concentrations
less than. two times in the seep surface water samples. Chloroform was detected
in one sample. However, it was also detected at the same concentration in the
ambient blank collected during the additional sampling effort (Table 2-9).
Therefore, the chloroform detected in the surface water sample is assumed to be
due to sampling, ambient air, or laboratory-related contamination and is not
considered attributable to the site. The distribution of these compounds is
presented in Figure 3-31.
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3 .5 GROUNDWATER INVESTIGATION

Potential groundwater contamination was investigated by sampling three Paluxy Formation
wells at the site (see Figure 2-6). These wells included two of the previously existing on-site
water supply wells and one upgradient monitoring well (WJEPX925) installed during a
previous investigation. The primary and back-up water supply wells are reportedly screened
to depths of 184 and 186 feet bgs within the deeper Paluxy Aquifer (Johnson, 1997). The
primary well (XU-32-12-902) is located east of and downgradient from Bldg. 8503, the
Waste Accumulation Area, and the EOD area. The back-up well (XU-32-12-901), is located
southeast of these same potential contaminant sources and may be downgradient from them as
well.

Samples from the primary water supply well (XU-32-12-902-01), the back-up on-site
well (XU-32-12-901-01) and the upgradient background monitor well (WSEPX 925) were
collected using low sampling techniques as described in Section 2.2.4. A duplicate sample (XU-
32-12-902-02) was also collected from the primary water supply well. All samples,
including the background well sample, were analyzed for .inorganics, VOC5, SVOC5,
pesticides/PCBs, and explosive compounds. Prior to collecting samples, field water quality
measurements were obtained immediately following well purging. Purge volumes and water
quality measurement results are provided in Table 3-41.

Table 3-42 provides a summary of results from the on-site well samples. Background sample
results are discussed in Section 3.1 and are presented in Table 3-5. Results for parameters
detected above the MDL in at least one sample are shown. A box has been placed around those
values detected above the background UTL95. The distribution ot contaminants detected above
the background UTL9595 are shown in Figure 3-32.

There were no SVOCs, VOCs, pesticidelPCBs, or explosive compounds detected in the on-site
wells. Twelve inorganic analytes were detected; seven were at concentrations above those
reported for the background sample. Iron, magnesium, manganese, and potassium were no more
than twice the background. Sodium, copper, and zinc were approximately three, four, and seven
times the background, respectively.

It should be noted that the on-site wells are constructed of metal casings. As such, the data
discussed above may be influenced by the casing material and not necessarily reflective of true
groundwater conditions. The data will be analyzed further to determine whether potential
contaminants at these worse case concentrations pose a risk to human health.

3 .6 FACILITY ASSESSMENT RESULTS

Asbestos, LBP, and facility contamination surveys were performed as part of an overall WSA
facility assessment, as described in Section 2.2.5. The results from these surveys are
presented below and in Appendix G.

3.6.1 Asbestos Survey
All of the facilities that were located at the Offsite WSA were visually inspected for the presence
of ACM with the exception of Bldg. 8552, which was inaccessible at the time of the survey. For
each of the suspect materials, inspection personnel:

• identified and categorized homogeneous areas;
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• determined friable/nonfriable characteristics;
• assessed physiöal conditions;
• assessed potential for disturbance;
• estimated quantities; and
• sampled suspect materials for laboratory analy&s.

The information collected using the procedures listed above are presented in the homogeneous
area description sheets in Appendix G. The detailed methods for conducting the asbestos survey,
and making these determinations, are described in Section 2.2.5.1 of this report.

Appendix 0 provides a comprehensive summary of all field observations and laboratory
determinations. This detailed summary is presented on a building-by-building basis. Included
in Appendix G summaries are:

• homogeneous area description sheets;
• floorplan diagrams, detailing individual sample locations and the extent of homogeneous

areas within a building; and
• photographic documentation for materials that tested positive for asbestos.

During the asbestos survey, 99 suspect ACM samples were collected, 32 of which were found to
contain asbestos in eight of the 23 buildings surveyed. One homogeneous area was assumed to be
asbestos, for a total of nine buildings containing asbestos. Types of asbestos found included
amosite, chrysàtile, and crocidolite. ACMs that were identified included:

• floor tile and associated mastic compound;
• pipe insulation and fittings;
• duct cloth;
• corrugated transite.like paneling;
• roofing felt and associated tar; and
• roofing sealant.

Table 3-43 summarizes all the materials sampled, and lists respective laboratory
determinations, quantities, and various physical characteristics for each homogeneous area. A
general description of ACM and suspect ACM for each building surveyed are discussed below.

Bldg. 8500-Safety, Control, and Identification -

Eleven homogeneous areas of suspect ACM were identified and a total of 25 samples were
collected during the asbestos survey. These 11 homogeneous areas included: two types of floor
tile with associated mastic compound, four types of ceiling tile, plaster, gypsum board, aircell
pipe insulation, roofing felt, and roof sealant. Of the 11 homogeneous areas sampled, three were
determined to contain asbestos. The positive materials included: 9-inch by 9-inch gray floor
tile. (500-MSC-O1) with additional layers of floor tile underneath in Administrative Rooms 1
and 5, the Communication Room, and the hallway; aircell TSI (500-TSI-O1) on piping in the
bathroom; and 9-inch by 9-inch black floor tile (500-MSC-O5) in the Communication Room.

Bldg. 8501-Water Tank Storage
No homogeneous areas of suspect ACM were identified during the asbestos building survey.
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Bldg. 8502-Water Supply Facility
Four homogeneous areas of suspect ACM were identified and a total of seven samples were
collected during the asbestos building survey. These tour homogeneous areas included aircell
TSI, mudpack TSI, roofing tar/felt, and a pipe gasket. Of the four homogeneous areas sampled,
two were determined to contain asbestos. Aircell 151 (502-TSI-02) on one section of piping
contains asbestos, as does roofing felt and the associated tar (502-MSC-02).

Bldg. 8503-Surveillance, Inspection, and Shipping
Twelve homogeneous areas of suspect ACM were identified and a total of 31 samples were
collected during the asbestos building survey. These 12 homogeneous areas included: three
types of floor tile, two types of ceiling tile, aircell 151, fitting TSI (mudpack), plaster, roofing
felt/tar, roofing shingles, roofing mesh, and roof sealant. Of the 12 homogeneous areas
sampled, three were determined to contain asbestos. The positive materials included: aircell
TSI (503-TSI-O1) in the hallway, bathroom, and above the drop ceiling throughout the
building; TSI on fittings (503-TSI.02) also located in the hallway, bathroom, Administration
Room 3 and above the drop ceiling throughout the building; and rooting sealant (503-MSC-09)
at base of walls and vents on the roof.

Bldg. 8504-Water Supply Facility
Two homogeneous areas of suspect ACM were identified during the asbestos building survey. One
sample was collected of each area. The materials identified included 151 on a pipe tee joint, and
roofing felt/tar. Laboratory analysis determined that neither of these materials contain
asbestos.

Bldg. 8505-Electric Power Station
Five homogeneous areas of suspect ACM were identified and a total of 11 samples were collected
during the asbestos building survey. These five areas included: aircell 1St, preformed 151,
fitting 1Sf, roofing felt/t?r, and roof sealant. Of the five homogeneousareas sampled, two
materials, the aircell TSI (505-TSI-03), and roofing sealant (505-MSC-02), were
determined to contain asbestos. The TSI material is located in the northeastern corner of the
building on a vertical pipe and on a horizontal pipe running along the north wall. The roofing
sealant is located on the roof around the base of vents.

Bldg. 8506-Small Arms Ammunition Storage

One homogenous area of suspect ACM was identified during the asbestos building survey. The
area i corrugated transite-like panels (506-MSC-01) which make up the roof of this
building. No samples were taken. Therefore, the material was assumed to contain asbestos. It
is widely accepted that transite-like panels contain asbestos fibers.

Bldg. 8507-Spares Storage
Four homogeneous areas of suspect ACM were identified and a total of seven samples were
collected during the asbestos building survey. The four homogeneous areas identified are; floor
tile, duct cloth, roofing felt/tar, and roofing sealant. Of the four homogeneous areas sampled.
three of them were found to contain asbestos. The positive materials include: 9-inch by 9-inch
beige floor tile (507-MSC-02) located in the administration area, the duct cloth (507-MSC-
01) located above the furnace, and roofing sealant (507-MSC-04) located around roof vents.
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Bldg. 8508-Pyrotechnic Storage
One homogeneous area of suspect ACM was identified and sampled during the asbestos building
survey. Roofing felt and the associated tar was sampled and determined not to contain asbestos.

Bldg. 8509-Segmented Magazine Storage
Two homogeneous areas of suspect ACM were identified. One sample of each was collected during
the asbestos building survey. The two homogeneous. areas identified are roofing fell/tar and roof
sealant. The roofing felt and associated tar (509-MSC-O1) were determined to contain
asbestos.

Bldg. 8511-Detonator Storage

One homogeneous area of suspect ACM was identified and one sample was collected during the
asbestos building survey. Roofing felt and the associated tar (511-MSC-O1) were sampled and
determined to contain asbestos.

Bldg. 8512-Waste Accumulation Area (SWMU 59)

No homogeneous areas of suspect ACM were identified during the asbestos building survey.

Bldg.. 8514-Conventional Munitions Shop
Four homogeneous areas of suspect ACM were identified and a total of 11 samples were collected
during the asbestos building survey. These four homogeheous areas included: aircell TSI,
preformed TSI, fitting TSI, and roofing felt/tar. Of the four homogeneous areas sampled, two
were found to contain asbestos. The positive materials included: aircell TSI (514-TSI-O1) on
piping in the bathroom, and preformed 151 (514-151-02) on piping in the HVAC/mechanical
room.

Laboratory analysis of the aircell 151 showed that sample STA-514-O1 contained 15 percent
chrysotile. The laboratory results also showed that samples STA-514-02 and STA-514-03,
which are part of the same homogeneous area, did not contain any asbestos. Due to the inability
to distinguish between TSI that tests positive and TSI that tests negative, the entire homogeneous
area must be considered to contain asbestos. The material appeared to be the same texture and
color, and seemed to have L3een installed at the same time

Bldgs. 8531 to 8560-Munitions Storage Bunkers
The munitions bunkers at the Offsite WSA were visually surveyed and were found to contain no
suspect homogeneous areas of asbestos with the following exceptions. Bldg. 8533 has one
suspect homogeneous area of miscellaneous insulation around the overhead door. One sample of
the insulation was taken and laboratory analysis proved negative. It should be noted that Bldg.
8552 was inaccessible and was not included in the facility surveys; however, construction of
these munitions storage bunkers were identical. Therefore, it can be reasonably assumed that
Bldg. 8552 did not contain asbestos materials.

3.6.2 Lead-8ased Paint Survey Results
The LBP survey was conducted on 24 Offsite WSA facilities from 22-25 August 1997. A
description of the method used during the LBP survey is provided in Section 2.2.5.2. Ninety-
five paint samples were collected. Fortytwo samples were found to be LBP in 19 of the 24
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facilities surveyed. EPNHUD guidelines define LBP to be paint with a lead concentration
greater than 5,000 ppm (HUD, 1995). All of the facilities were constructed prior to the
implementation of a DoD ban on LBPs in 1978. Both interior and exterior paint was found to
contain lead in excess of 5,000 ppm. Structural components with LBP on them includad:

• exterior and interior walls;
• doors and door frames;
• shoe molding;
• structural beams;
• paint on handrails; and
• loading docks and ramps.

The majority of the paint was found to be in poor condition. Table 3-44 summarizes the results
of the Offsite WSA LBP field sampling activities. A box has been placed around samples with
results greater than the 5,000 ppm EPAJHUD threshold for LBP. Additional sampling
information is contained in Appendix G, along with specific details on the description, quantity,
condition, and location of LBP in/on the facilities. This information is contained in LBP
sampling summary sheets and floorplans detailing sample locations for each building surveyed.

During the initial survey, it was observed that building materials/components had similar
painting histories. Representative buildings and areas were therefore sampled. As an example,
(ada material on all the buildings is copper and is painted off-white. The facia was sampled
twice at Bldgs. 8509 and 8514. Both samples were analyzed and found not to be LBP.
Therefore, because all facia appears to have been painted with the same paint and at the same
time, it is assumed that the paint on all facia material at the WSA is not LP. A similar
observation is made with respect to paint on the door frames of the bunkers. Silver paint was
sampled from the door frame in Bldg. 8554. This is the same single-layer paint found in all of
the other bunkers with metal overhead doors. The material was determined to be LBP.
Therefore, it is assumed that all silver paint is LBP on the door frames of bunkers with metal
overhead doors.

A description of building-specific LBP for each facility surveyed is presented below.

Bldg. 8500-Safety, Control, and Identification
Wine bulk paint chip samples were taken from the interior and exterior of the building. Two of
the nine samples were found to be LBP. The positive paint includes white paint on two exterior
doors as well as brown paint on the exterior walls of the building. Other paints sampled and
found not to be LBP included brown paint on exterior window frames, brown paint on window
sills, white paint on window sash, white paint on interior walls, brown paint on interior
window glass, brown paint on bathroom door, and brown paint on interior walls.

Bldg. 8501-Water Tank Storage
One bulk paint chip sample was taken from the water tower support frame. The paint was
determined to be LBP. The paint color is tan and is similar in color to all other WSA facilities.

0
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Bldg. 8502-Water Supply Facility
Three bulk paint chip samples were collected from the exterior of the building. The interior of
the building has no painted surfaces. Two of the three samples were found to be LBP. The
positive paint includes brown paint on the door jamb and white paint on the exterior door. Also
sampled and found not to be positive for LBP was the brown paint on the exterior of the building.

Bldg. 8503-Surveillance, Inspection, and Shipping
Ten bulk paint chip samples were collected from the interior and exterior of the building. Two
of the ten samples collected were found to be LBP. The positive paint includes brown paint on
the door to the mechanical room and beige paint on the steel beams in the maintenance bay. Also
sampled and found not to be LBP were; tan paint on the exterior walls, light blue paint on the
wall in the paint booth, white paint on the walls in the paint booth, white paint from interior
walls, brown paint inside the front door, white paint from the interior wall of the mechanical
room, white paint from the ceiling in the maintenance bay, and beige paint from the walls in the
maintenance bay.

Bldg. 8504-Water Supply Facility
Two bulk paint chip samples were collected from the exterior of the building. One of the two
samples was found to be LBP. The positive paint is on the white front door. Also sampled and
found not to be LBP was the tan paint from the exterior walls.

Bldg. 8505-Electric Power Station
Five bulk paint chip samples were collected from the interior and exterior of the building. One
of the five samples collected was found to be LBP. The positive paint is tan paint on the exterior
walls. Other paints were sampled and found not to be LBP. These included white paint on the
metal exterior doors, white paint on interior walls, and white paint on interior AHUs.

Bldg. 8506-Small Arms Ammunition Storage
Six bulk paint chip samples were collected from the interior and exterior of the building. Four
of the samples were found to be positive, however, one of those samples is a field duplicate. The
positive paint includes white paint on the metal overhead doors, yellow safety paint on the
loading dock and ramp, and the tan paint on the exterior walls of the building. Red paint on roof
support beams could not be reached to sample, but this paint is assumed to be LBP. Similar
beams were found to be coated with LBP in Bldg. 8507.

Bldg. 8507-Spares Storage
Eight bulk paint chip samples were collected from the interior and exterior of the building. Two
of the samples were found to be LBP. The positive paint includes black paint on floor molding
and red paint on steel beams around the furnace. Other paint sampled and found not to be LBP
included white paint on the exterior overhead door, tan paint on exterior walls, yellow paint
from an interior wall, dark green paint from the door to the inset room, white paint on the HVAC
duct and ceiling, and light blue paint from the inset room walls.

Bldg. 8508-Pyrotechnic Stora9e
Four bulk paint chip samples were collected from the interior and exterior ofthe building.
Three of the samples were found to be LBP. The positive paint identified includes: tan paint
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from the handrail, steps, and loading dock; white paint on the exterior of metal doors; and gray
paint from the interior of the metal doors.

Bldg. 8509-Segmen ted Magazine Storage
Four bulk paint chip samples were collected from the interior and exterior of the building. One
of the samples was determined to be LBP. The positive paint is olive drab, and is located on the
interior of the eight metal doors. Other paints sampled and determined not to be LBP included:
tan paint from the exterior walls, off-white paint from the soff it, and white paint located on the
exterior of the eight metal doors.

Bldg. 8511-Detonator Storage
Four bulk paint chip samples were collected from the interior and exterior of the building. Two
of the samples were determined to be LBP. The positive paint includes off-white paint on the
exterior of the metal doors and door frame as well as olive green paint on the interior of the
metal doors. Tan paint on the exterior walls was sampled and determined not to be LBP. One
field duplicate sample was taken of the olive green paint. Its associated sample was lower than
EPA/HUD guidelines, however, because the duplicate sample is considered LBP, then all olive
green paint in Bldg. 8511 is considered LBP.

Bldg. 8512-Waste Accumulation Area (SWMU 59)
Two bulk paint chip samples were collected from the building. One of the samples collected was
determined to be LBP. Tan paint on the aluminum sides of the shed were determined to be LBP.
Dark brown paint on the aluminum support columns was determined not to be LBP.

Bldg. 8514-Conventional Munitions Shop
Fifteen bulk paint chip samples were collected from the interior and exterior of the building.
Eight of the samples were determined to be LBP. One of the positive samples is a field duplicate.
The positive paint identified includes: tan paint on the stair rail, white paint on the exterior of
the front door, black paint from the door frame on the interior door, blacjc paint on the floor
molding, white paint on some interior walls, dark blue stripe on interior wall, brown paint
from the inside of mechanical room doors, and yellow safety paint from the loading dock and
ramp. Other paints that were sampled and found not to contain LBP included: the tan exterior
walls, off-white paint from overhead doors, light blue paint on the upper half of interior wall,
creme-colored paint from the lower half of the interior walls, black paint on the bathroom
door, and the white paint from the soffit.

Bldg. 8531-Munitions Storage Bunker
Eight bulk paint chip samples were collected from the interior and exterior of the building. Six
of the eight samples were determined to be LBP. One of the positive samples is a field duplicate.
The positive paint includes: dark pink paint from exterior swinging metal doors, black paint
from interior metal door, white paint on an interior metal door frame, dark pink paint on the
interior metal door frame, and gray paint from the back of the interior metal door. Other paint
sampled found not to be LBP included white and pink paint from interior walls. .
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Dldg. 8533-Munitions Storage Bunker
Three bulk paint chip samples were collected from the interior and exterior of the building.
One of the samples was determined to be LBP. The positive paint was dark pink paint from the
exterior metal doors. Other paint sampled and found not to be LBP included white and pink paint
from interior walls.

Bldg. 8535-Munitions Storage Bunker
One bulk chip sample of dark pink paint was collected from the metal swinging door of the
building. The dark pink paint was determined to be LBP.

Bldg. 8537-Munitions Storage Bunker
Only the dark pink paint from the metal overhead door was sampled and determined not to be
LBP. The silver paint on the door frame is assumed to be ISP based on results from Bldg. 8554
door frame samples.

Bldg. 8539-Munitions Storage Bunker
Dark pink paint from the metal overhead door was sampled and determined not to be LBP. The
silver paint on the door frame is assumed to be LBP based on results from Bldg. 8554 door
frame samples.

Bldg. 8541-Munitions Storage Bunker
Dark pink paint from the metal overhead door was sampled and determined not to be ISP. The
silver paint on the door frame is assumed to be LSP based on results from Bldg. 8554 door
frame samples.

Bldg. 8552-Munitions Storage Bunker
Dark pink paint from the metal swinging door was sampled and determined to be LBF'.

Bldg. 8554-Munitions Storage Bunker
Dark pink paint from the metal overhead door was sampled and determined not to be LBP. Two
bulk samples of silver paint were collected, one of which is a field duplicate. The silver paint
on the inside door frame was determined to be LBP.

Bldg. 8556-Munitions Storage Bunker
Dark pink paint from the metal overhead door was sampled and determined not to be LBP. The
silver paint on the door frame is assumed to be ISP based on results from Bldg. 8554 door
frame samples.

Bldg. 8558-Munitions Storage Bunker
Dk pink paint from the metal overhead door was sampled and determined not to be LBP. The
silver paint on the door frame is assumed to be ISP based on results from Bldg. 8554 door
frame samples.
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Bldg. 8560-Munitions Storage Bunker
Dark pink paint from the metal overhead door was sampled and determined not to be LBP. The
silver paint on the door frame is assumed to be LBP based on results from Bldg. 8554 door
frame samples.

3.6.3 Facility Surface Contamination Results

Weapons maintenance, inspection, and storage took place in many of the Offsite WSA facilities
and are a potential source for facility surface contamination. A facility surface contamination
survey was conducted at 13 WSA facilities as part of this RFI to determine the extent of
contamination associated with particulates and dust on the surfaces on various Offsite WSA
facilities. Potential contaminants of concern for facility surfaces generally include inorgänics
and explosives. In addition, SVOCs are of potential concern at Bldg. 8512, the waste
accumulation shed (SWMU 59). Wipe sampling was performed as a means of identifying these
contaminants. The results from this survey are presented below and are summarized in Table
3-45. Boxes have been placed around those values greater than their associated background
UTL9595. Appendix G contains building-by-building wipe sample results and individual sample
locations shown on floorplan diagrams.

The facilities sampled include Bldgs. 8503, 8506, 8507, 8508, 8509, 8511, and 8514, and
of special concern, Bldg. 8512, the waste accumulation shed (SWMU 59). Several bunkers
were also sampled; these include Bldgs. 8531, 8535, 8541, 8554, and 8560. All of the
bunkers were not sampled. Trends from the results gathered from the surveyed bunkers will be
applied to the development of corrective action alternatives for all the bunkers.

The only SVOC wipe sample collected.as part of this facility wipe survey was collected in the
waste accumulation area (SWMU 59). Analytical laboratory results yielded no detectable
amounts of.SVOC5 in SWMU 59. Two composite explosive samples and two composite inorganic
samples were also taken here. No explosives were detected. Inorganic analytes detected in
SWMU 59 were all below their respective background UTLQ5,95.

Fifteen inorganic analytes and two explosives were detected in the remaining 12 facilities
sampled. Lead and mercury were the most often detected, in 28 of 62 samples taken. The
maximum reported lead and mercury values were 7.475 mg/ft2 and 0.0019 mg/ft2,
respectively. That is more than 250 times greater than the .0294 mg/ft2 background UTL5,95
for lead, and 13 times greater than the 0.00015 mg/ft2 background UTLØ59S for mercury.
Cadmium is the next most frequently detected inorganic analyte. Cadmium was detected in 23 of
the 62 samples collected. The highest reported cadmium value of 0.045 mg/ft2 was 10 times
greater than the associated background UTLØ5Q5. The only detected explosive compound was 1,3-
dinitrobenzene. It was discovered on the paint booth floor In Bldg. 6503 at a concentration of
6.5 mg/kg, and on the Heating, Ventilation and Air Conditioning (HVAC)/mechanical room floor
in Bldg. 8514 at a concentration of 5.4 mg/kg.

.
3-40



T
ab

le
 3

-I
. 

S
um

m
ar

y 
of

 B
ac

kg
ro

un
d 

S
ur

fa
ce

 S
oi

l 
S

am
pl

e 
R

es
ul

ts
 

Lo
ca

tio
n:

 
B

K
-0

01
 

B
K

-0
02

 
B

K
-0

03
 

B
K

-0
04

 
B

K
-0

05
 

B
K

-0
06

 
B

K
-a

ol
 

B
K

-O
08

 
S

am
pl

eN
um

be
r:

 
B

K
-O

O
1-

0l
 

6K
-0

02
-0

l 
B

K
-O

03
-o

I 
B

K
-0

04
-0

1 
B

K
-D

os
-a

l 
B

K
-0

06
-0

I 
B

K
-0

06
-0

4 
B

K
00

7-
0l

 
B

K
00

8-
0l

 
D

ep
th

(f
tb

gs
):

 
00

10
05

 
0.

O
to

O
S

 
00

10
0.

5 
O

O
to

O
5 

0.
01

00
5 

00
1o

05
 

O
O

to
D

.5
 

0.
01

00
.5

 
00

10
0.

5 
V

 
P
a
r
a
m
e
t
e
r
s
 
b
 

C
liP

 
ln

or
ga

ni
cs

-(
m

g/
kg

) 
- 

. 

- 
- 

- 
- 

- 
- 

A
lu

m
in

um
 

10
20

0 
8
 

1
6
6
0
0
 8
 

1
6
3
0
0
 
B
 

3
0
1
0
0
 B
 

8
7
0
0
 B
 

1
8
8
0
0
 

2
1
9
0
0
 

1
4
2
0
0
 
6
 

1
3
2
0
0
 
B
 

A
n
t
i
n
i
o
n
y
 

I
 
4
 

I 
0.

99
 F

 
4 

5 
0
 6
7
 U
 

I
 
2
 

0
.
9
1
 
U
 

-
 

I 
U
 

0
 
9
2
 
U
 

A
r
s
e
n
I
c
 

-
 

3.
8 

5
2
 

4
.
5
 

5
2
 

3 
6.

6 
6.

3 
4.

3 
5
3
 

B
a
n
u
m
 -

-
 

37
86

 
5
5
4
6
 

8
7
.
1
6
 

12
86

 
64

.8
6 

8
2
.
4
6
 

-
 

96
.4

 
44

5 
--

 
86

.4
 

B
e
r
y
l
l
I
u
m
 

0
.
2
6
 F
 

0
4
8
 

0
.
4
1
 

0
 9
4
 

0
.
2
8
 F

 
0.

8 
03

8 
05

5 
0
.
7
8
 

C
a
d
m
i
u
m
 

0.
3 

0.
34

 
0.

33
 

04
3 

- 
0.

32
 

0
.
3
8
 

1
.
1
 

0
 
2
1
 

0.
28

 
C

al
ci

um
 

23
10

00
 
B
 

1
8
8
0
0
0
6
 

1
3
4
0
0
0
 
B
 

1
5
0
0
0
8
 

2
2
3
0
0
0
8
 

1
9
1
0
0
0
 B

 
44

00
0 

18
50

00
 B

 
iii

oc
o 

B
 

C
hr

om
iu

m
 

12
 

3 
18

.5
 

14
.1

 
2
6
 

8 
8.

6 
19

 
10

.9
 

- 
6.

7 
- 

9 
C

ob
al

t 
1
2
 

3
.
8
 

3
7
 

8
4
 

a
s
 

4.
9 

8.
4 

3.
9 

3.
8 

C
op

pe
r 

44
 

54
 

6.
8 

10
.5

 
4.

2 
5.

9 
61

 
4.

5 
74

 
Ir

on
 

74
10

 
1
2
0
0
0
 

11
80

0 
1
8
5
0
0
 

7
0
3
0
 

1
5
8
0
0
 

1
6
2
0
0
 

1
3
2
0
0
 

1
0
2
0
0
 

L
e
a
d
 

95
 

14
3 

11
.8

 
19

.6
 

76
 

14
 

13
.9

 
lO

S
 

- 
13

2 
M

ag
ne

sI
um

 
39

0 
8
 

3
1
2
0
 8
 

3
0
6
0
 B
 

4
7
8
0
 
B
 

2
2
0
0
 B
 

3
8
2
0
8
 

3
7
0
0
 

3
0
1
0
 8
 

2
8
0
0
 B
 

M
a
n
g
a
n
e
s
e
 

14
2 

22
0 

-
 

30
7 

4
4
0
 

-
 

33
2 

2
7
9
 

3
6
6
 

1
5
8
 

2
8
2
 

M
e
t
e
u
r
y
 

0
.
0
4
5
 
U
 

0
.
0
4
5
 U
 

&
0
4
4
 U
 

0
.
0
4
9
 
U
 

0
0
4
8
 U
 

0
0
4
5
 U
 

0
0
4
6
 U
 

0
0
5
1
 

U
 

0.
04

6 
U

 
M

ol
yb

de
nu

m
 

5
8
 

1
5
8
 

0
1
4
6
 

0
4
4
6
 

0
.
6
4
6
 

1
1
6
 

0
.
7
 

1
.
4
 

0
.
5
2
 

N
i
c
k
e
l
 

6
 4
 

6
.
6
 

9
.
8
 

1
4
.
9
 

6
.
8
 

1
0
.
8
 

1
0
 

6
.
4
 

8
 

P
o
t
a
s
s
i
u
m
 

1
9
3
0
 

2
8
0
0
 

2
2
7
0
 

4
4
2
0
 

1
2
2
0
 

2
4
6
0
 

1
6
5
0
 

2
5
9
0
 

2
6
5
0
 

S
e
l
e
n
I
u
m
 

0
.
T
h
U
 

0
7
2
U
 

0
7
1
 
U
 

0
.
7
3
 U
 

0
.
7
1
t
J
 

0
.
7
4
1
)
 

0
9
4
f
f
 

0
.
9
6
f
f
 

0
.
7
4
F
 

S
i
l
v
e
r
 

0
5
2
U
 

0
.
5
U
 

0
.
4
9
U
 

0
5
4
U
 

0
4
9
U
 

0
.
S
I
U
 

O
.
S
I
U
 

0
.
S
S
U
 

0
.
5
2
U
 

S
o
d
I
u
m
 

72
3 

6
3
8
 

4
8
3
 

3
3
4
 

6
8
4
 

4
3
9
 

8
8
1
 

1
-
1
0
0
 

:
 

18
00

 
T
h
a
l
l
i
u
m
 

0
.
9
8
 
U
 

0
.
9
4
 
U
 

0
.
9
3
 U
 

I
 
U
 

0
.
9
2
 U
 

0
.
9
6
 U
 

0
.
9
7
 U
 

1
.
1
 
U
 

0
.
9
7
 U
 

V
a
n
a
d
i
u
m
 

.
 

24
.6

 
3
3
.
7
 

2
9
.
6
 

4
0
.
7
 

1
9
4
 

4
0
2
 

3
0
.
7
 

1
7
.
4
 

-
 

28
7 

Z
in

c 
. 

30
56

 
3
3
.
7
6
 

3
2
.
2
6
 

4
4
8
 

2
4
.
3
6
 

25
6 

18
.2

 
-1

9.
9 

B
 

19
.6

 B
 

S
em

lv
ol

at
lle

s-
(m

g/
kg

) 
.
 

. 
B

iS
(2

-e
th

yl
he

xy
f)

ph
th

ai
at

e 
-
 

0 
0
9
2
 
U
 

3
.
8
 F
 

-
 

0 
0
8
6
 
U
 -

 

f 
0
 0
8
7
 1
)
 

0
.
0
9
 U
 

-
 

1.
3 

0
 
1
 
I
)
 

0
.
0
8
 U
 

V
o
l
a
t
l
l
e
s
-
(
m
g
/
k
g
)
 

N
A
 

N
A
 

N
A
 

N
A
 

N
A
 

N
A
 

N
A
 

M
e
l
h
y
l
e
n
e
 c
h
l
o
r
i
d
e
 

-
 

- 
06

02
2 

0.
00

-1
5 

F
 

P
es

tlc
ld

es
/p

cB
s 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

p
l
o
s
i
v
e
s
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
-
 

N
A
-
 N

ot
 a

na
ry

ze
d 

C
) 

N
D
 -

 
N

ot
 d

et
ed

ed
 

D
L 

- 
D

ili
al

lo
n 

ac
to

r 
a 

S
ee

 T
ab

le
 2

-1
0 

br
 d

at
a 

qu
al

ifi
er

 de
fin

iti
on

s 
b 

- 
P

ar
am

et
er

s 
lim

ite
d 

to
 t

ho
se

 d
et

ee
d 

In
 a

t 
le

as
t 

on
e 

sa
m

pl
e 

(s
ee

 A
pp

er
st

ix
 

E
) 



T
ab

le
 3

-2
. 

S
um

m
ar

y 
of

 B
ac

kg
ro

un
d 

S
ub

su
rf

ac
e 

S
oi

l S
am

pl
e 

R
es

ul
ts

 
C

O
 

Lo
ca

tio
n:

 
B

K
-0

02
 

B
K

-0
03

 
S

K
-0

04
 

B
K

-O
05

 
B

K
-0

07
 

B
K

-0
08

 

S
am

pl
e N

um
be

r 
8K

-0
02

-0
2 

B
K

-0
02

-0
3 

B
K

-0
03

-0
2 

B
K

-0
04

-0
2 

B
K

-0
05

-0
2 

B
K

-0
07

-0
2 

B
K

-0
07

-0
3 

B
K

-0
08

-0
2 

B
K

-C
O

B
-O

S
 

B
K

-0
08

-0
3 

B
K

-O
0B

-0
6 

__
_ 

D
ep

th
(f

tb
gs

):
 

O
.5

to
25

 
2.

51
o4

0 
05

1o
25

 
05

1o
2.

5 
05

10
2.

5 
0.

5t
o2

5 
25

to
45

 
O

S
to

2S
 

O
.5

1o
2.

5 
2.

51
04

5 
25

1o
4.

5 
__

 
P

ar
am

st
er

s*
b 

W
P

 
D

IJ
P

 

ln
or

ga
nl

cs
-(

m
g/

kg
) 

- 
- 

A
lu

m
in

um
 

39
40

 B
 

si
lo

 B
 

5
3
9
0
 B
 

2
1
0
0
0
 
8
 

S
aS

O
 
$ 

12
40

0 
B
 

7
8
9
0
 
B
 

iO
oo

 8
 

I4
0G

 B
 

14
90

0 
$ 

14
60

0 
B

 

A
nt

im
on

y 
08

6U
 

O
.8

6U
 

06
4U

 
09

2U
 

08
4U

 
09

U
 

0.
89

U
 

09
U

 
09

1U
 

0.
9U

 
0.

9U
 

A
rs

en
ic

 
45

 
42

 
3 

44
 

3.
3 

4.
1 

58
 

4.
4 

48
 

11
 

B
ar

iu
m

 
33

2 
17

.3
 

- 
52

7 
14

2 
17

.7
 

51
.5

 
14

.9
 

85
.3

 
88

 
65

.4
 

60
.9

 

B
er

yl
liu

m
 

04
7 

0
3
5
 

0
.
$
9
 

0
.
9
7
 

0
.
1
S
F
 

-
 

0.
63

 
0.

41
 

07
9 

08
 

06
6 

- 
08

 

C
ad

m
iu

m
 

0.
28

 
0.

18
 

0.
3 

0.
19

 
91

7 
. 

02
 

0.
18

 
0.

26
 

0.
26

 
0.

22
 

0.
31

 

C
at

oi
um

 
27

20
00

8 
fl0

00
0 

B
 

i4
o0

00
 B

 
53

10
08

 
81

50
00

 B
 

17
30

00
 B

 
24

50
00

8 
t8

7q
00

8 
ts

oo
aB

 
19

20
00

8 
21

10
00

6 

C
hr

om
iu

m
 

. 
7.

3 
5.

9 
4.

4 
9.

7 
2.

1 
6.

6 
76

 
6.

8 
9.

8 
7.

6 
8.

3 

C
ob

al
t 

2.
5 

2.
3 

19
 

49
 

Q
92

 
34

 
0÷

99
 

5 
39

 
3.

9 
¶2

.8
 

C
op

pe
r 

3.
4 

34
 

4.
4 

9 
4.

7 
5.

4 
6.

1 
65

 
59

 
3.

1 
5.

4 

Ir
on

 
S

19
0 

S
IlO

 
45

80
 

13
80

0 
65

00
 

14
00

 
89

60
 

85
70

 
IIS

O
G

 
11

20
0 

11
60

0 

Le
ad

 
59

 
3.

9 
5.

9 
10

.8
 

24
 

11
3 

5.
8 

9.
3 

11
.8

 
8.

2 
99

 

M
ag

ne
si

um
 

19
00

 B
 

20
50

 B
 

16
90

 B
 

53
20

 B
 

17
40

8 
27

00
6 

89
0 

5 
16

70
8 

24
20

8 
22

90
$ 

22
80

 B
 

M
an

ga
ne

se
 

20
2 

23
8 

19
8 

33
9 

12
8 

14
4 

15
3 

26
6 

21
4 

22
7 

77
6 

M
eu

ty
 

00
4$

 U
 

0.
04

3 
U

 
0 

04
2 

U
 

00
46

 U
 

00
42

 U
 

0.
04

5 
U

 
0.

04
5 

U
 

0.
04

5 
U

 
0,

04
6 

U
 

0.
04

6 
U

 
0 

04
4 

U
 

M
ol

yb
de

nu
m

 
0.

72
 

1.
1 

0.
6 

I 
17

 
iS

 
2 

0.
33

 U
 

0.
33

 U
 

0.
34

 U
 

19
 

N
ic

ke
l 

5
 

4
6
 

4
8
 

9
4
 

4
6
 

7
.
2
 

63
 

76
 

7.
6 

63
 

P
ot

as
si

um
 

57
4 

67
1 

7
2
0
 

2
2
7
0
 

7
7
2
 

1
9
9
0
 

1
7
0
0
 

1
3
7
0
 

1
8
9
0
 

1
4
6
0
 

1
4
7
0
 

S
e
l
e
n
i
u
m
 

oI
LJ

 
oy

U
 

o,
&

81
J 

II 
os

sU
 

07
3U

 
o7

2U
 

0.
73

U
 

0.
74

U
 

ov
su

 
0.

74
U

 

S
ilv

er
 

0.
49

U
 

04
9U

 
0.

47
U

 
0.

52
U

 
0.

47
U

 
0.

51
U

 
O

S
U

 
05

U
 

05
1U

 
0.

S
IU

 
05

1U
 

S
od

iu
m

 
io

io
B

 
1
3
4
0
$
 

90
48

 
i8

B
 

20
20

8 
10

30
6 

12
70

8 
13

10
$ 

10
20

$ 
ito

oB
 

29
90

$ 

T
ha

lli
um

 
0
9
2
U
 

0
.
9
2
U
 

0
6
9
U
 

1
S
F
 

0
.
8
9
U
 

0
9
6
U
 

0
.
9
4
U
 

0
9
5
U
 

0
9
6
U
 

0
.
9
6
U
 

0
.
9
6
U
 

V
a
n
d
l
u
m
 

,
7
 

11
2 

34
 

3
2
.
9
 

1
1
.
2
 

1
7
9
 

1
2
4
 

S
Q
 
2 

S
O

S
 

2
3
.
9
 

3
6
.
2
 

Z
n
c
 

1
2
.
I
B
 

1
2
.
3
B
 

1
8
4
8
 

2
2
.
4
B
 

9
9
B
 

2
2
B
 

1
5
.
3
8
 

1
8
5
8
 

2
0
.
I
B
 

¶
2
.
4
9
 

1
3
.
3
9
 

S
e
m
l
v
o
l
a
t
J
t
e
s
a
(
r
f
l
g
/
k
g
)
 

N
O
 

N
O

 
N

D
 

N
D
 

N
D

 
N

 
N

D
 

N
D

 
N

D
 

N
D

 

V
ol

at
lle

s-
(m

g/
kg

) 
.
 

. 

M
et

hy
is

ne
 c
h
l
o
r
i
d
e
 

0
 0
0
1
$
 F

 
00

01
2 

L
I
 

0.
00

12
 P
 

0.
00

16
 V
 

0 
D
o
l
t
 U
 

0.
00

16
 F
 

0
0
0
1
2
 U
 

0 
0
0
1
2
 
U
 

0
 0
0
1
2
 
U
 

0.
00

12
 U
 

0.
00

12
 U
 

P
os

flc
td

as
/P

O
B

S
 

N
b
 

N
D

 
N

D
 

N
D

 
N

D
 

N
D

 
N

D
 

N
l 

N
D

 
N

f)
 

E
xp

lo
si

ve
s 

N
b 

N
O

 
N

D
 

N
D

 
N

D
 

N
b 

N
O

 
N

b 
- 

T
ot

S
 O

rg
an

ic
 C

ar
bo

n 
(u

gt
g 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

W
A
 

W
A

 
N

A
 

19
70

 
W

A
 

N
A

- 
N

ot
 a

na
fy

ze
d 

N
D

 
N

ot
 d

et
es

te
d 

D
L-

 D
lit

di
on

 fa
ct

or
 

a 
S

ee
 T

ab
le

 2
.1

0 
fo

r d
at

a 
qu

al
ifi

er
 de

tin
iti

on
s 

b-
 P

ar
am

et
er

s 
lim

ite
d 

to
 th

os
e 

de
te

ct
ed

 I
n 

at
 le

as
t o

ne
 s

am
pl

e 
(s

ee
 A

pp
en

di
 

E
) 



T
ab

le
 3

-3
. 

S
um

m
ar

y 
of

 B
ac

kg
ro

un
d 

S
ed

im
en

t 
S

oi
l 

S
am

pl
e 

R
es

ul
ts

 

Lo
ca

tio
n:

 
B

K
-o

il 
B

K
-0

l2
 

B
K

-0
13

 
S

am
pl

e N
um

be
r:

 
B

K
-o

il-
al

 
B

K
-0

12
-O

l 
B

K
-0

13
-0

l 
D

ep
th

 
(f

t 
bg

s)
: 

0 
0 

to
 0

.5
 

0.
0 

to
 

0 
5 

0.
0 

to
 0

.5
 

P
ar

am
et

er
sb

 
m

or
ga

n l
cs

-(
m

g/
kg

) 
A

lu
m

In
um

 
13

60
0 

40
00

 
14

20
0 

A
nt

im
on

y 
09

4 
F

 
0.

83
 U

 
0 

99
 F

 
A

rs
en

Ic
 

5,
8 

3.
7 

6.
2 

B
ar

iu
m

 
12

1 
29

7 
14

1 
8e

ry
llI

um
 

0 
88

 
0 

27
 F

 
0.

93
 

C
ad

m
iu

m
 

0.
22

 
0 

14
 

0.
27

 
C

al
ci

um
 

12
20

00
 

21
80

00
 

5
9
4
0
0
 

C
h
r
o
m
i
u
m
 

1 
5 

6.
5 

10
 4

 
C

ob
al

t 
47

 
i.e

 
56

 
C

op
pe

r 
10

.2
 

56
 

95
 

iro
n 

10
40

0 
58

00
 

10
90

0 
Le

ad
 

14
 

5.
9 

18
1 

M
ag

ne
sI

um
 

28
00

 J
 

20
90

 J
 

25
80

 J
 

M
an

ga
ne

se
 

33
2 

20
6 

40
4 

M
er

cu
ty

 
. 

00
47

 U
 

0.
04

1 
U

 
00

46
 U

 
M

ol
yb

de
nu

m
 

0.
66

 
1.

4 
0 

58
 

N
ic

ke
l 

10
.9

 
82

 
10

.1
 

P
ot

as
si

um
 

18
30

 J
 

79
8 

J 
21

90
 J

 
S

el
en

iu
m

 
0 

76
 

A
 

0 
87

 A
 

0 
74

 R
 

S
lIv

er
 

0.
52

 U
 

0.
47

 U
 

0_
S

I 
U

 
S

od
iu

m
 

20
20

 
17

50
 

75
6 

T
ha

lli
um

 
I 

U
 

0.
89

 U
 

0 
97

 U
 

V
an

ad
iu

m
 

'. 
38

.7
 

19
,2

 
32

 
Z

in
c 

28
 9

 
16

.4
 

32
 4

 

S
em

iv
*i

at
ile

s-
(m

g/
kg

) 
-.

 
N

D
 

N
b 

. 
N

D
 

V
ol

at
lle

s-
(m

g/
kg

) 
M

et
hy

le
ne

 c
hl

or
Id

e 
0 

00
4 

0.
00

26
 

0.
00

53
 

T
ol

ue
ne

 
0 

00
14

 F
 

0 
00

27
 F

 
00

08
 

P
ea

tlo
ld

es
/P

C
B

s 
N

b 
N

D
 

N
D

 

E
xp

lo
st

ve
e 

N
D

 
N

D
 

N
D

 
0 

N
A

. 
N

ot
 a

na
ly

ze
d 

N
O

 . 
N

ot
 d

et
ec

te
d 

a 
. 

S
ee

 T
ab

le
 

2.
10

 fo
r 

da
ta

 q
ua

lif
ie

r d
ef

in
iti

on
s 

b.
 P

ar
am

et
er

s 
lim

ite
d 

to
 th

os
e 

de
te

ct
ed

 in
 a

t 
fe

as
t 

on
e 

sa
m

pl
e 

(s
ee

 A
pp

en
di

x 
E

).
 



498 209
Table 3-4. Summary of Background Surface Water Sample Results

Location: BK-OlO BK-Oil BK-012 BK-0i3
Sample Number: BK-OlO-lO 6K-Oh-b 6KO1L13b BK-012-10 BK-Ohs-ho BKOI3h3b

Parameter?

lnorganics (mg/I.) NA NA
Aluminum 0.11 0.48 1.5 1.8

Mtinorty 0,0078 F 0 0075 U 0.0075 U 0,0075 U
Arsenic 0.007 U 0.007 U 0.007 U 0 007U
$arjum 0 066 0 ol2 0 063 0.097
Beryllium 0 001 U 0.001 U 0.001 U 0.001 U
Cadmium 0.0007 I) 0.0007 U 0.0007 U 00007 U
Calcium 938B 93.9 bOB 11DB
Chromium 00035 U 0003$ U 00035 LI 0003511
Cobalt 0 002 U 0 002 U 0.002 U 0.002 U

Copper 0.0035 U 0 0067 0.0035 U 00035 U
Iron 0 045 U 0.28 0 8 1

Lead 0.004 U 0 004 U 0 004 U 0.004 U.
Magnesium 5 4 5 3.4
Manganese 0.0068 0.01 . 0.015 0.052
Mercury 0.00024 U 0 00024 U 0 00024 U 0.0002 U

Molybdenum 0.02 0.003 U 0.0086 F 0003 U

Nickel 0.005 U 0 005 U 0 005 U 0 005 U
Potassium 1.7 2.1 1.4 1.2
Selenium 0.01 U 0.01 U 0.01 U 0.01 U
Silver 0.0046 U 0 0045 U 0.0045 U 0.0045 U
Sodium

.
10.3. 125 97 8

Thallium )0085 U 0.0085 U 0.0085 U 00085 U
Vanadium 0.0025 U 0.0036 F 0 0035 F 0.0047 F
Zinc 00066 F 0.0057 F •0.0058 F 0011 F

Semivolatlies NI) ND NA ND ND NA

Volatile Osganles ND NC) NA ND NE) NA

Pesticides/ROBs NI) ND NA ND . ND •. NA

Explosives R ND A H NO

ND - not dete ted

F - compound was positively detected below the PQL

R- Data Rejected

U - Compound was analyzed for, but detected below the method detection limit

tarameters limited to those detected in at least one sample.

These samples were reanalyzed during the May 1998 sampling event, because the onginal results (Feb. 1998) for the explosives
analyses were rejected during data validation
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Table 3-5. Summary of Background Groundwater Detected Results

Location: MW•925

Sample Number: MW-925-O1

Parameters'
Inorganics-(mgIL)
Aluminum 0.068
Antimony 9.0075 U
Arsenic 0.0070 U
Barium 0.11
Beryt!ium 0.0010 U
Cadmium 0.0007 U
Calcium I .76.2
Chromium 0.0035 U
Cobalt : 0.0020 U
Copper 0.0035 U
tron . &48
Lead 0.0035 U
Magnesium :11 ..3

Manganese 0.02
Mercury 0.00024 U :
Molybdenum 0.0046 F
Nickel 0.005QU
Potassium 2.4
Selenium 0.01 U
Silver 0.0045 U
Sodium 11.2
Thallium 0.0085 U
Vanadium 0.0025 0.
Zinc 0.0047 F

Sernivotatiles ND

Volatiles ND

Peslickles/PCBs ND

Explosives ND
NA Not analyzed
ND Not detected
a See Table 2-10 for data qualifier definitions
b- Parameters limited to those detected in at least one sample (see Appendix E).
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Table 3.6. Background Soil, Sediment, and Groundwater Upper Tolerance Limits and Outlier Testing

Surface Soil and Sedimenta (0-0.5 It)
(m g!k g)

Anaiyte Distributionb Conc. Range UTL9595° Outiler?d

.Ajuniinurn N 4,000-30,100 38577 Ft
Antimony 0.83U-4.5 4.5 Yes

Arsenic N 20-t45 . 8.1 Ne
Barium LN 29.7-141 388 No

Serylliurn N 0.26094 l5 No

Cadmium (.N 0.14-0.74 1.2 Yes
Cafciufn N 15,000-231,000 373,068 No

Chromium LN 6.5-26.8 . 49.0 No

Qobalt N 1$-GA 91 No

Copper LN 4.2-10.5 19.3 No
Iron . s,sooia,soe 33,006 . Ft
Lead N 5.9-1 9.6 26.0 No

Magnesium . . 2,090-4,780 (2600) .
No

Manganese N 142-440 598 No

Mercury . 0.04U-O,051U: . .. 0.0S1 Hf A

Molybdenum LN 0.44-5.0 9. 1 Yes

Nickel LF4 82-149 213 . No

!otssium LN 798-4,420 8,883 No

Selenium H 098h .

. N/A
Silver N 0.47U-0.58U 0.S8 N/A
Sodium LU 3342!020 : 5499 No

Thallium NJ 0.89U-1.IU i.i N/A

Vanadhjm . N 174-40 7 . 55.2 . . No
Zinc LN 16.4-44.0 69.5 No

LN - data tognormally distributed.

N - data normally distributed.

N/A - not applicable because frequency of nondetects is greater than 50 percent.

NI - data distribution not identifiabte; UTL,5 is the maximum detected concentration for compounds detected at

least once and the maximum detection limit for compounds not detected.

u - undetected; value is the detection limit.

UTL - upper tolerance limit.

- Includes background surface soil and drainageway sediment samples unless otherwise noted.

- Distribution tested using probability plot and She piro-Wilk Test of Normalily (EPA leasc, EPA 1992b, Manuguistics 1997).

o - Represents a 95 percenl confidence level that the IJTL will contain at least 95 percent of the distribution of observations

from the background data (calculated using Statgraphics Plus® software (Manuguisfics 19971).
- The maximum detected concentration is a statistical outlier, tested using the T statistic (EPA 1989c).

• Distribution was not identifiable even with outliers excluded (the two highest values were determined 10 be outliers).

'- Maximum detection limit.

- The magnesum UTLOCeC of 8,312 mg/kg is based on surface soil background as discussed in Section 3.1.2.

Value in parentheses represents UTL for drainage way surface sediment.

•. Frequency of nondetects is 27 percent; therefore, UTL, was calculated using Cohen's adjustment for nondetects (EPA 1989c, 1992b).

Frecuency of nondefects is > 50 percent; therefore, UTLOCOa is the maximum detected concentration.

L Represents the one data point collected for background groundwater. .
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Table 3.6. Background Soil, Sediment, arid Groundwater Upper Tolerance Limits and Qutiier Testing, cont'd.

Subsurface Soil (0.5-4.5 fi) Groundwater
(mg/kg) (mgIL)

Analyte Distribution0 Conc. Range UTL9895° Outiier?d (UTL15951)

AJurnfriun .: N 3,110-21,000 29,386 NO

Antimony NJ 0.84U-0.92U 0.92' No 0.0075'

ArsGnlc N 3.0-11.0 11.8 Yes . 0.007'
Barium L.N 14.9-142 516 No 0.11

aetyihum 0.15-097 IA 0.O01

Cadmium LNO.17-0.31 0.47 No 0.0007'

Calcium IN .. àa,too-ais,ooo 442,587 No . 75.20

Chromium N 2.1-9.8 14.6 No 0.0035'

.Cobiil : 0.92-12+8 34.8 . .

Copper .
[34

.
3.1-9.0 1 2 F9o 0.0035'

Iron .. . N . 4,580-15,400 . 2t542 0.48
Lead N 2.4-11.8 18.0 No 0.0035'

Magneskirn .N
.1'690T3'3°. 4.54t No

1

Manganese LN 128-776 1,140 Yes 0.02

M Q 042U0046U
. . .

Molybdenum N 0.33U-2.0 54h No 0.0046

Nickel LN 4.6-15.2 21.9 Yes 0005'
Potassium N 574-2,270 3,279 No 2.40

Selenium .
.. fl .

. o.e8LJ-L1 . 1.11 . WA 0.01'

Silver NJ 0.47L-0.51 U 0.52' N/A 0.0045'
Sodium. [34 818-2,990 4,565 No 11.20

Thallium NJ 0.89U-1.3 1.3' - N/A 0.0085'

Vanàdwrn . . . . 134 11 2-36.2 - 869 No Q.025
Zinc 134 9.9-22.4 38.5 No 0.0047

LN - data lognormalty distributed.

N data normally distributed.

N/A - not applicable because frequency of nondetects is greater than 50 percent.

NI - data distribution not identifiable; UTL,506 is the maximum detected concentration for compounds detected at
-

least once and the maximum detection limit for compounds not detected.

U - undetected; value is the detection limit.

UTL - upp& tolerance limit.

- tnctudes background surface soil and dratnageway sediment samples unless othetwise noted.

- Distribution tested using probability plot and Shapiro-Wilk Test of Normality (EPA 1989c, EPA 1992b, Manuguistics 1997).

o - Represents a 95 percent confidence level that the UTL will contain at least 95 percent of the distribution of observations

from the background data (calculated using Statgraphics Plus® software [Manuguistics 1997)).
- The maximum detected concentration is a statistical outlier, tested using the T statistic (EPA 1989c).

'- Distribution was net identifiable even with outliers excluded (the two highest values were determined to be outliers).

Maximum detection- limit.

. The niagnesum UTIeSO, ot 8.312 mgñg is based on surface soil background as discussed in Section 3.1.2.

Value In parentheses represents Ufl. for drainage way surface sediment.

'- Frequency ot nondetects is 27 percent; therefore, UTL.SS was catcutated using cohen's adiustment for nondetects (EPA 1959c, 1992b).

Frequency ot nondetects is > 50 percent; therefore, UTL,,, is the maximum detected concentration.

Represents the one data point collected for background groundwater.
-
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Table 3-7. Background Surface Water Upper Tolerance Limits

AnalyteS Distrlbutlonb Conc. Range (mg/L) Frequency of Nondetect UTL98,ssC(rng/L)

Aluminum N oil-ta 0.0%. 51.
Antimony N/A 0,0075L1-O.0078 75.0% 0.00Th
Bartum N 0.056-0,097 0.0% 0.16
Calcium N 93.8-110 0.0% 139
Co NIA o.ooasu-o 0067 75.0% . •0 0067
Iron N 0.045U-1.0 25.0%
Magrtesiutn N 24-to .

0.0% . $4
Manganese LN 0.0068-0.052 0.0% 12.4

MoIybdenu PItA O.003U-0.02 50.0% L02
Nickel N/A 0,005U-0,005U 100.0% 0.0051
Potasskam N 1,2-21 . oo% 36
Sodium N 8-12.5 0.0% 19.7
Zinc G,QQ570.G11 0.0% 7.0

LN - data Iogncrmatty distributed.

N . data normally distributed.

N/A - not applicable because frequency at nondetects is greater than 50 percent; maximum detected concentration. cr maximum

detection limit for nondelected compounds, is the UTL.

U - undetected; value is the detection limit.

UTL - upper tolerance limit.

Analytes include only those that were detected in site seep and drainagaway surface water samples.

bDibution tested using probability plot and Shapiro-Wilk Test of.Normality (TEC 1998).
°Aepresents a 95 percent confidence level that the UTL wilt contain at least 95 percent of the distribution of observations

from the background data.

dFrequency of nondetects is 25 percent; therefore, UTL9555 was calculated using Cohen's adjustment for nondelects (EPA 1989. 1992).
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Table 3-8. Facility Surface Residue Background Sample Results

Sample Number: STI/STE-Ol -01 STI/STE-Ol -02 STI/STE-02-0I STI/STE-03-0I Upper Tolerance Limits

Parameters Distribution UTL9595

inorganlcs-(mg/ft2} . .
.

.. I.

Aluminum - - 0.75 0.335 1.9
-

0 95 111 32.620

Antimony . 0.0075 00017 0.00105 0.0005 1) . LN 1.828
Arsenic 0.00095 0.000455 0 00145

-
0.0006 LN 0.01080

Barturn 0,028 .0.0145 00395 o.iOs- N . -00941

Beryllium 0.0001 U 00001 U 0.00008 0.0001 U N/A.NIe 00001
Cadmium 0.0018 0.000365 0.0011 0.0009 . N 000410
Calcium 152 32 17.4 7.25 N 4506
Chromium 0.0075 0006 0 0055 DM15 'H . LN 0.096
Cobalt 0.00055 000014 0.005 0.00038 LN 1 4513
Copper . . 0.075 . 0.0095 0.017 . o.o4 . LW 2.558
Iron 3.9 1.2 29 125 N 911
Lead . 0.021 0.0115 0.02I 0.0205 N . 0.0294
Ma9nesium 0.415 0.375 0 6 0.325 LN 1.606
Manganese 00405 . 0.0155 006 0.0245 IN 0.6440
Mercury 000004 U 0.00015 0.00008 U 0.00004 U N/ANld 0.00015
Molybdenum . 0.01 0.0009 0.0009 0.0006 . i_N 1.1086
Nickel 00205 0.002 00036 0.00135 LN 1.8116
Potassium 055 0.15 18 97 . fM- as.yo
Selenium 0.00045 U 0.00045 U 0 00036 0.00045 U N/ANle 0 00045
Sodium . . 1.35 1.45 1 65 . 1.3$ IN 2.35
Silver 0.0002 U 0.0002 Li 0.0002 U 00002 U N/A-Nl 0 0002

Thallium . . . 0.00053 U .0.00053 U 0.00053 U 0.00053 U NI/ANIt 0 00053
Vanadium 000195 000065 00039 000205 N 000901
Zino 024 . 0,48 0.27 0.105 6.004

Exposlves'-(mgift .

. . . . I

2,4,6-Trinitrotoluene 0 002 U 2 2 0.002 U 0 002 U

LN - data lognormally distributed.
N - data normally distributed.
N/A - not applicable because frequency of nondetects is greater than 50 percent.
NI - data distribution not identifiable: UTL is the maximum detected concentration for compounds detected at least once

and the maximum detection limit for compounds not detected.
U - undetected: value is the detection limit.
OIL - upper tolerance limit
a

Distribution tested using probability plot and Shapiro-Wilk Test of Normality (EPA 1959c, EPA 1992b, Manuguistics 1997).

- Represents a 95 percent confidence level that the UTL will contain at least 95 percent of the distribution of observations from the

background data (EPA 1989, 1992).
"- Frequency of nondetects is 25 percent: therefore, UTL was calculated using cohen's adjustment for nondetects (EPA 199c, 1992b).

. Frequency of nondetects is > 50 percent: therefore, UTL is the maximum detected concenfration.

Defaulted to analytical detection limit (see Section 3.1.2).

Only detected results are displayed.
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Table 3-10. Anthropogenlc Background Soil Concentrations of Polycycllc Aromatic Hydrocarbons (PAHs)

Concentrations (mg/kg)

Compound Rural Soil Agricultural Soil Urban Soil

Acenaphthylene 00017 0 006 - NA:

Acenapthene NA 0 005 NA

Anthracene :. NA 0.011-0 013 NA

Benzo(a)anthracene . 0.005-0.02 0.056-0.11 0.1 69-59

Benzo(a)pyrena .. 0.002.1.3 0.0046-0.9 0.165.0.22

Benzo(b)fluoranthene 0.02-0.03 0.058-0.22 15-62

Benzo(eyrene
.

. .

NA 0053-0 13 . . 0.06-14

Benzo(g,h,i)perylene 001-0.07 9:066 0 947

Benzo(k)fluoranlhene
.

0.01-0,11 0.058-0 25 0.3-26

Chrysene . . . .. 0 038 0078-0.12 0251-064

Fluor.nthene I : 0.0003-0.04 . 012-021 . .0 2-166

Fluorene . . . . . NA 0.0097 NA

tdeno(1,2,3-o,d)pyrene 0.01 0.015 . 0.063-0.1 . 6-61

Phenanthrene
.

0.03 0 048-0.14 NA

Pyrene .
.

0.001-0.0197 0099-0 15 0.145-147

Source ATSDR, 1995
NA - not available



T
ab

le
 

3-
u.

 
S

um
m

ar
y 

of
 

F
re

qu
en

cy
 

of
 

D
et

ec
tio

n,
 

P
er

ce
nt

 
of

 
V

al
ue

s 
G

re
at

er
 

th
an

 
B

ac
kg

ro
un

d 
U

T
L,

59
5,

 
an

d 
M

ax
im

um
 

C
on

ce
nt

ra
tio

n 
fo

r 
O

ut
do

or
 

M
at

er
ie

l 
S

to
ra

ge
/M

ai
nt

en
an

ce
 

A
re

a 
(A

-i)
. 

S
am

pl
e 

in
te

rv
ai

: 
C

om
bi

ne
d 

S
ur

fa
ce

 
S

ub
su

rf
ac

e 
01

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

D
et

ec
tio

n 
>

 U
T

L 
C

on
c.

 

(m
g/

kg
) 

(m
g/

kg
) 

(m
g/

kg
) 

th
or

ge
ni

cs
 

N
o.

 
of

 
S

am
pi

es
: 

84
 

. 
. 

. 
. 

. 
. 

. 
37

 
.
.
.
 

. 
...

 
. 

. 
4.

7 

A
nt

im
on

y 
26

%
 

8%
 

20
 

41
%

 
0%

 
1.

60
 

. 
. 

15
%

 
. 

•1
5%

 
2.

0 

C
ad

m
iu

m
 

64
%

 
11

%
 

1.
4 

65
%

 
0%

 
0.

95
 

64
%

 
19

%
 

1.
4 

C
hi

or
ni

um
 

•
 

. 
Q

%
 

4%
 

at
e 

1
0
0
%
 

0
%
 

3
1
 
6
0
 

.
 

10
0%

 
6
%
 

2
5
.
1
 

C
op

pe
r 

1
0
9
%
 

4
%
 

3
2
4
 

10
0%

 
0%

 
11

.9
0 

10
9%

 
6
%
 

3
2
.
4
 

I
r
a
n
 

1
0
0
%
 

.
1
%
 

2
2
,
4
0
0
.
0
 

1
0
0
%
 

0
%
.
 

1
5
,
1
0
0
 

1
0
0
%
 

2
%
 

2
2
)
4
0
0
0
 

L
e
a
d
S
 

10
0%

 
4%

 
4
2
.
8
 

1
0
0
%
 

8
%
 

4
2
8
0
 

1
0
0
%
 

0
%
 

1
4
.
5
 

M
o
l
y
b
d
e
n
u
m
 

9
0
%
 

8
.
3
 

7
8
%
 

0
%
 

.
 

4.
30

 
.
 

10
0%

 
2%

 
8
.
3
 

N
i
c
k
e
l
 

1
0
0
%
 

1%
 

5
1
4
.
0
 

1
0
0
%
 

3
%
•
 

5
1
4
.
0
0
 

1
0
0
%
 

0
%
 

1
8
.
6
 

$
e
l
e
f
l
w
f
l
l
 

.
 

13
%

 
6%

 
20

 
0%

 
0%

 
N

/A
 

iI
%

 
Z

in
c 

10
0%

 
5%

 
64

.3
 

10
0%

 
0%

 
64

.3
0 

10
0%

 
9%

 
47

.5
 

$e
rn

lv
ol

at
iie

s 
N

o.
 

of
 

sa
m

pl
es

: 
75

 
. 

. 
. 

. 
37

 
38

 

8e
nz

Q
()

an
th

ra
ce

ne
 

1%
 

1%
 

00
91

 
$%

 
3%

 
00

91
 

0%
 

0%
 

N
/A

 

B
en

zo
(a

)p
yr

en
o 

1
%
 

1
%
 

0
.
0
8
6
 

3
%
 

3
%
 

0
.
0
8
6
 

0
%
 

0
%
 

N
/
A
 

f
l
u
o
n
1
h
e
n
e
 

4%
 

4%
 

. 
02

40
 

.8
%

 
8%

 
. 

02
40

 
0%

 
. 

0%
 

N
/A

 

P
he

na
nt

hr
en

e 
.
 

4%
 

4%
 

0
1
3
0
 

8
%
 

8
%
 

0
.
1
3
0
 

0
%
 

0
%
 

N
/
A
 

P
y
r
e
n
 

4%
 

4T
 

01
80

 
G

%
 

8%
 

01
80

 
0
%
 

0
%
 

N
/
A
 

V
ol

at
ile

s 
. 

. 
. 

. 
. 

. 
. 

. 
:. 

...
 

.. 
.: 

N
o.

 
of

 
S

am
pi

es
: 

47
 

. 
0 

.. 

T
hI

ue
M

 
. 

4%
 

4%
 

0.
00

34
0 

I 
. 

0%
 

W
A

 
I 

0.
00

34
0 

N
ot

e 
-
 

P
ar

am
et

er
s 
h
s
t
e
d
 
i
n
c
l
u
d
e
 

on
iy

 t
ho

se
 r

ep
or

te
d 

at
 a

 c
on

ce
nt

ra
tio

n 
gr

ea
te

r 
th

an
 t

ho
 b

ac
kg

ro
un

d 
U

T
L,

5 
in

 a
t 

ie
as

t 
on

e 
sa

m
pi

e 
w

ith
in

 t
he

 a
re

a.
 

N
ot

e 
-
 

D
es

cr
ip

tiv
e 

s
t
a
t
i
s
t
i
c
s
 
d
o
 
n
o
t
 
i
n
c
i
u
d
e
 
v
e
r
i
f
i
c
a
t
i
o
n
 
a
n
d
 
e
x
t
e
n
t
 
o
f
 c
o
n
t
a
m
i
n
a
t
i
o
n
 s
a
m
p
i
o
s
 c
o
l
l
e
c
t
e
d
 
i
n
 F
o
u
r
t
h
 Q
u
a
r
t
e
r
 1
9
9
8
 a
n
d
 J
a
n
u
a
r
y
 
1
9
9
9
.
 

N
/
A
 -
 

N
ot

 a
p
p
l
i
c
a
b
i
e
.
 

S
 

S
 



. 
T

ab
le

 3
-1

2.
 

S
um

m
ar

y 
of

 O
ut

do
or

 M
at

er
ie

l 
S

to
ra

ge
/M

ai
nt

en
an

ce
 

A
re

a 
A

-2
 S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
 

Lo
ca

tio
n:

 
A

2-
oO

1 
A

2-
00

2 
A

2-
00

3 
A

2-
00

4 
S

am
pl

eN
um

be
r:

 
A

2-
00

1-
o1

 
A

2-
O

O
1-

02
 

A
2-

00
2-

01
 

A
2-

00
2-

o2
 

A
2-

o0
3-

oI
 

A
2-

00
3-

04
 

A
2-

0o
3-

02
 

A
2-

00
4-

O
1 

A
2-

0o
4-

02
 

A
20

04
-0

5 
D

ep
th

(f
t 

bg
s)

: 
0.

O
to

o.
5 

0.
51

01
.2

 
O

.O
to

O
5 

O
S

to
I.o

 
0.

01
00

5 
0.

O
to

O
.5

 
0.

5t
o1

5 
0.

O
to

O
.5

 
0.

5t
oI

5 
0.

5t
ol

.5
 

P
ar

am
et

er
st

b 

ln
or

ga
ni

cs
-(

m
g/

kg
) 

N
A

 
A

lu
m

in
um

 
75

00
 8

 
2f

l0
 8

 
77

40
 B

 
40

0ô
 

1O
80

Q
 

B
 

1
0
6
0
0
$
 

34
20

 8
 

64
50

 8
 

6U
90

 
A

nt
im

on
y 

1.
1 

08
4U

 
12

 
l.4

J1
 

08
6U

 
0.

84
U

 
0.

66
U

 
09

S
F

 
0.

9F
 

A
rs

en
ic

 
43

 
19

1'
 

36
 

2$
 

74
 

I 
83

 
37

 
4 

3 
B

ar
iu

m
 

36
8 

15
7 

44
.3

 
34

.2
 

56
.7

 
61

 
I 

33
9 

58
.4

 
66

 4
 

B
or

yl
liu

n,
 

0.
12

0 
01

0 
01

61
' 

0.
1S

F
 

92
71

' 
0,

27
1'

 
0.

11
1)

 
02

81
' 

0.
29

F
 

C
ad

m
iu

m
 

0 
34

 
0 

33
 

0.
49

 
0 

25
 

0.
34

 
0.

44
 

0.
27

 
0.

3 
0 

26
 

C
ai

cl
un

, 
23

40
00

 B
 
34

60
90

 
25

00
00

 $
 

28
s0

00
 B

 
19

70
00

 B
 

17
50

00
.$

 
31

90
00

 
th

20
00

 B
 

22
4Q

0 
$ 

C
hr

om
iu

m
 

10
6 

56
 

10
.4

 
6.

4 
13

 
12

7 
4.

8 
II 

8.
2 

C
ob

al
t 

24
 

Q
7
3
 

2.
5 

16
 

38
 

37
 

31
 

82
 

3.
3 

C
op

pe
r 

6 
62

 
62

 
7.

99
 

6.
5 

62
 

7.
8 

56
 

5.
39

 
tc

oi
 

81
60

 
47

10
 

9
6
4
0
 

5
9
0
9
 

10
70

0 
10

40
0 

31
50

 
93

30
 

64
80

 
Le

ad
 

15
.3

 
2 

16
.1

 
7.

7 
12

.1
 

12
.1

 
37

 
21

.6
 

97
 

M
ag

no
si

im
 

25
20

 
24

20
 B

 
26

90
 

24
O

 
28

40
 

27
00

 
13

20
 B

 
24

70
 

M
an

ga
ne

se
 

21
6 

19
2 

22
5 

21
9 

27
9 

28
8 

26
0 

27
1 

29
8 

M
o'

bd
er

iu
rn

 
17

 
18

 
19

 
e,

7S
1 

14
 

ba
a 

08
9 

I 
17

$ 
N

ic
ke

l 
7.

2 
3.

6 
7.

2 
57

 
8.

9 
10

 
6.

9 
7.

9 
8.

1 
P

G
ta

S
S

IV
IT

 
14

B
0 

.
 

10
0 

6
5
$
 

1
7
$
0
 

1
6
7
0
 

. 
82

7 
S

el
ei

tjm
 

0.
77

 U
 

0.
69

 U
 

0.
78

 U
 

0.
71

 
U

 
07

 U
 

0.
68

 U
 

0.
7 

U
 

0.
73

 U
 

0.
73

 U
 

S
od

iu
m

 
5
7
4
$
 

7$
2 

59
4$

 
12

30
 B

 
5
0
0
$
 

4
0
3
$
 

1
1
8
0
 

4a
o 

98
4$

 
V
a
n
a
d
i
u
m
 

2
5
 6

 
18

.2
 

28
 8

 
22

.1
 

30
.8

 
28

.3
 

24
.8

 
28

.2
 

31
.3

 
Z

In
c 

. 

36
4 

20
.7

M
 

S
3 

3
1
,
1
 

46
1 

2I
S

M
 

43
 

17
.5

 

S
em

lv
ol

at
ile

s-
(m

g/
kg

) 
. 

. 
N

A
 

B
ls

(2
.e

th
yi

he
xy

l) 
ph

th
ai

at
e 

I 
0.

11
 P

 
03

1 
1'

 
oQ

 Ii
 

9.
08

3 
U

 
00

83
 I

l 
0 

08
 U

 
00

88
 U

 
00

82
 1

' 

V
ol

at
lle

s-
(m

g/
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

M
e1

hy
1e

e 
ch

lo
ri

de
 

0 
00

12
 U

 
00

02
4 

B
 

0
.
0
0
2
9
 B

 
0 

00
21

 
.0

02
2 

T
ol

ue
ne

 
0.

00
11

 U
 

00
01

2 
U

 
00

01
1 

U
 

0.
00

11
 U

 
0.

00
1 

F
 

P
es

tlc
fd

es
/P

C
B

s 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
__

 

E
xp

lo
si

ve
s 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

. 
N

ot
 a

na
ly

ze
d 

t\)
 

N
D

 . 
N

ot
 d
e
t
e
c
t
e
d
 

t
 .
3
 

D
L
.
 
D
i
l
u
t
i
o
n
 

f
a
c
t
o
r
 

—
 

a 
S

ee
 T

ab
le

 2
.1

0 
fo

r 
da

ta
 q

ua
hf

 le
t d

ef
in

iti
on

s 
b 

P
ar

am
et

er
s 

lim
ite

d 
lo

 th
os

e 
de

te
ct

ed
 in

 a
t 

ea
st

 o
ne

 s
am

pl
e 

(s
ee

 A
pp

en
di

x 
E

) 
N

ot
e.

 B
o
x
e
d
 v
a
l
u
e
s
 
e
x
c
e
e
d
 b

ac
kg

ro
un

d U
T

L 
s 



T
ab

le
 3

-1
2.

 
S

um
m

ar
y 

of
 O

ut
do

or
 M

at
er

ie
l 

S
to

ra
ge

/M
ai

nt
en

an
ce

 
A

re
a 

A
-2

 S
oi

l 
S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
'd

. 

Lo
ca

tio
n:

 
A

2-
00

5 
A

2-
00

6 
A

2-
00

7 
A

2-
00

8 

S
am

pl
e 

N
um

be
r:

 
A

2-
00

5-
O

1 
A

2-
00

5-
02

 
A

2-
00

6-
01

 
A

2-
00

6-
02

 
A

2-
00

6-
05

 
A

2-
00

7-
O

1 
A

2-
00

7-
02

 
A

2-
oO

8-
01

 
A

2-
00

8-
02

 

D
ep

th
 

(f
t 

bg
s)

: 
0.

0 
to

 0
.5

 
0.

5 
to

 
2.

5 
0.

0 
to

 
0.

5 
0.

5 
to

 
2.

5 
0.

5 
to

 
2.

5 
0.

0 
to

 0
.5

 
0.

5 
to

 
1.

5 
0.

0 
to

 
0.

5 
0.

5 
to

 1
.5

 

P
ar

am
et

er
s 

ix
i 

I n
or

ga
n l

cs
-(

m
g/

kg
) 

A
qm

in
tir

n 
. 

94
?Q

 $
 

57
20

 6
 

85
Q

0 
B

 
tO

 $ 
49

40
 $

 
11

40
0 

B
 

58
59

 
fl4

0 
B

 
85

90
 

A
nt

im
on

y 
1.

4 
0.

92
 U

 
2.

4 
I 

i 
I 

0.
87

 U
 

1.
1 

0.
88

 U
 

1.
1 

0.
87

 F
 

A
rs

en
ic

 
54

4 
3 

8 
U

 
3,

8 
3,

5 
5,

5 
2 

44
 

39
 

B
ar

iu
m

 
44

.5
 

39
.7

 
48

.8
 

53
.8

 
35

.9
 

54
.6

 
30

.4
 

53
.3

 
24

.8
 

B
er

yl
liu

m
 

03
1 

O
IS

F
 

i,1
U

 
02

6f
f 

i5
ff 

Q
,?

6 
02

F
 

O
j4

F
 

o,
1U

 

C
ad

m
iu

m
 

0.
42

 
0.

26
 

0.
35

 
0.

27
 

0.
22

 
0.

42
 

0.
13

 
0.

58
 

0.
18

 

C
al

ci
um

 
12

90
00

8 
25

90
00

 
14

40
00

8 
21

70
00

 
$0

20
00

 
14

10
00

$ 
24

90
00

 B
 

15
80

00
$ 

31
00

00
 B

 

C
hr

om
iu

m
 

13
.3

 
8.

3 
10

.5
 

8.
5 

7.
2 

14
.2

 
5 

10
 

4.
9 

C
Q

ba
K

 
a,

? 
2 

39
 

27
 

1.
7 

42
 

I,6
 

3.
5 

C
op

pe
r 

8.
1 

5.
1 

6,
3 

I 
16

 
I 

4.
8 

9.
6 

7 
B

 
7.

3 
7.

2 
B

 

ho
n 

12
40

0 
75

0 
96

50
 

59
90

 
59

70
 

13
30

0 
40

00
 

12
$0

0 
78

50
 

Le
ad

 
24

.9
 

6.
2 

22
.2

 
8.

2 
6.

4 
18

.8
 

4.
5 

I 
27

 3
 

I 

M
ag

ne
st

um
 

25
60

 
22

60
 B

 
25

30
 

2*
60

 $
 

2$
&

0 
B

 
26

50
 

18
50

 
25

80
 

20
00

 

M
an

ga
ne

se
 

21
6 

18
8 

19
2 

22
0 

21
6 

22
0 

19
1 

29
2 

15
4 

M
ot

yb
de

nu
rn

 
I 

II 
22

 
3 

19
 

1.
2 

1.
2$

 
L3

 
24

6 
N

ic
ke

l 
9 

6.
4 

IC
 

8.
4 

6.
3 

11
.9

 
4.

7 
9.

1 
7.

7 

P
ot

as
si

um
 

22
10

 
99

4 
20

70
 

- 
11

50
 

81
3 

24
0 

77
7 

13
80

 
77

 
S

el
en

iu
m

 
0.

77
 U

 
0.

74
 U

 
0.

74
 U

 
0.

72
 U

 
0.

71
 U

 
0.

92
 F

 
0.

73
 U

 
0.

73
 U

 
0.

67
 U

 

S
qd

hj
rp

 
44

$ 
93

0 
46

48
 

87
4 

IW
O

 
Q

7S
 

10
20

$ 
56

6$
 

14
09

6 
V

an
ad

iu
m

 
26

.8
 

23
.9

 
25

.8
 

24
.2

 
22

 
29

.1
 

11
.3

 
36

.8
 

23
.4

 

-Z
in

c 
71

81
 

25
,3

M
 

62
49

 
ai

iM
 

17
5M

1 
7p

 
31

,2
 

53
5 

S
em

lv
ol

at
ile

s4
m

g/
kg

) 
$I

s(
?-

et
hy

1t
ie

xy
l 

ph
th

al
at

s 
0 

09
4 

U
 

0 
08

4 
U

 
0 

09
 It

 
U

 
0 

07
9 

I)
 

0 
09

4 
U

 
0 

08
 U

 
00

87
 U

 
00

74
 U

 

V
ol

at
lie

s-
(m

gl
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 

M
ei

hy
le

ne
 c

hl
or

id
e 

04
00

14
 U

 
00

02
6 

B
 

0 
00

2 
B

 
Q

,Q
01

6 
F

 
00

01
2 

U
 

T
ol

ue
ne

 
0.

00
13

 U
 

0.
00

11
 U

 
0.

00
1 

U
 

0.
00

1 
U

 
0.

00
1 

U
 

D
L 

P
es

tlc
ld

es
iP

C
B

s 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
D

 
N

D
 

E
xp

lo
si

ve
s 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

D
 

N
D

 

N
A

- 
N

ot
 a

na
ly

ze
d 

N
D

 -
 

N
ot

 d
et

ec
te

d 
D

L 
- 

D
Ilu

tIo
n 

fa
ct

or
. 

a 
- 

S
ee

 T
ab

le
 2

-1
0 

I o
r 

da
ta

 q
ua

lif
Ie

r 
de

fIn
ItI

on
s 

b 
P

ar
am

et
er

s 
lIm

Ite
d 

to
 th

os
e 

de
te

ct
ed

 In
 a

t 
le

as
t o

ne
 s

am
pl

e 
($

00
 A

pp
en

di
x 

E
) 

N
ot

e 
. 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 
U

T
L 
as

 
—

 

S
 

. 
.. 



T
ab

le
 

3-
13

. 
S

um
m

ar
y 

of
 

F
re

qu
en

cy
 o

f 
D

et
ec

tio
n,

 
P

er
ce

nt
 o

f 
V

al
ue

s 
G

re
at

er
 

th
an

 
B

ac
kg

ro
un

d 
U

T
L,

89
5,

 
an

d 
M

ax
im

um
 

C
on

ce
nt

ra
tio

n 
fo

r 
O

ut
do

or
 

M
at

er
ie

l 
S

to
ra

ge
/M

ai
nt

en
an

ce
 

A
re

a 
(A

-2
).

 

S
am

pl
e 

in
te

rv
al

: 
C

om
bi

ne
d 

S
ur

fa
ce

 
S

ub
su

rf
ac

e 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 o

f 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
D

et
ec

tio
n 

>
 
U
T
L
 

C
o
n
c
.
 

D
et

ec
tio

n 
>

 
U
T
L
 

C
o
n
c
.
 

D
et

ec
tio

n 
>

 
U
T
L
 

C
o
n
c
.
 

(m
g/

kg
) 

(m
g/

kg
) 

(m
g/

kg
) 

In
ór

gá
ni

cs
 

N
o.

 
of

 
S

am
pl

es
: 

i 8
 

9 
9 

A
nt

im
on

y 
61

%
 

11
%

 
24

 
78

%
 

0
%
 

2
4
 

44
%

 
2
2
%
 

: 
14

 
A
r
s
e
n
i
c
 

. 
95

%
 

6%
 

83
 

89
%

 
11

%
 

83
 

10
0%

 
0%

 
3
.
9
 

C
o
p
p
e
r
 

t
O
Q
%
 

6
%
 

i
a
o
 

10
0%

 
0%

 
. 

11
%

 
i
s
 

Le
ad

 
10

0%
 

6
%
 

2
7
.
3
 

1
0
0
%
 

1
1
%
 

2
7
.
3
 

1
9
0
%
 

0
%
 

9
.
7
 

M
o
l
y
b
d
e
n
u
m
 

1
0
0
%
 

6
%
 

8
.
1
 

78
%

 
0
%
 

2
2
 

1
0
0
%
 

1
1
%
 

8
.
7
 

Z
i
n
c
 

1
0
0
%
 

1
1
%
 

7
1
.
8
 

1
0
0
%
 

2
2
%
 

7
1
8
 

1
0
0
%
 

0
%
 

3
1
2
 

V
o
l
a
t
t
i
e
s
 

.
 

. 
. 

. 
. 

N
o.

of
 S

a
m
p
l
e
s
:
 

.
 

10
 

.
 

10
 

:
T
Q
J
u
e
f
l
o
 

1
0
%
 

10
%

 
0
%
 

D
%
 

P
4
/
A
 

1
 

ID
%

 
1
0
%
 

0.
06

10
 

N
ot

e 
-
 

P
ar

am
et

er
s 

l
i
s
t
e
d
 
i
n
c
l
u
d
e
 
o
n
l
y
 t
h
o
s
e
 r
e
p
o
r
t
e
d
 
a
t
 a
 c
o
n
c
e
n
t
r
a
t
i
o
n
 g
r
e
a
t
e
r
 t
h
a
n
 
t
h
e
 b
a
c
k
g
r
o
u
n
d
 U
T
L
Q
5
Q
5
 i
n
 
a
t
 l
e
a
s
t
 o
n
e
 s
a
m
p
l
e
 w
i
t
h
i
n
 
t
h
e
 a
r
e
a
.
 

N
o
t
e
 -

 
D

es
cr

ip
tiv

e 
s
t
a
t
i
s
t
i
c
s
 
d
o
 
n
o
t
 
i
n
c
l
u
d
e
 
v
e
r
i
f
i
c
a
t
i
o
n
 a
n
d
 
e
x
t
e
n
t
 
o
f
 c
o
n
t
a
m
i
n
a
t
i
o
n
 s
a
m
p
l
e
s
 
c
o
l
l
e
c
t
e
d
 
i
n
 
F
o
u
r
t
h
 Q
u
a
r
t
e
r
 
1
9
9
8
 a
n
d
 J
a
n
u
a
r
y
 1
9
9
9
.
 

N
/
A
 
-
 

N
ot

 a
p
p
l
i
c
a
b
l
e
.
 



ta
bl

e 
3-

14
. 

S
um

m
ar

y 
of

 B
uI

ld
in

g 
85

03
 a

nd
 S

W
M

U
 5

9 
A

re
a 

A
-S

 S
oi

l S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
 

Lo
ca

tio
n:

 
A

3-
00

1 
A

3-
00

2 
A

3-
00

3 
A

3-
00

4 
A

3-
00

5 
C

.)
 

S
am

pl
e 

N
um

be
r 

A
3-

00
1-

O
1 

A
3-

0O
1-

02
 

A
3-

0O
t-

03
 

A
S

 0
02

-0
1 

A
3-

00
2-

20
 

A
3-

00
2-

02
 

A
3-

00
3-

01
 

A
3-

00
3-

02
 

43
-0

04
-0

1 
A

3-
00

4-
02

 
A

S
 0

05
-0

1 
A

S
 0

05
 

02
 

D
ep

th
(f

t 
b
g
s
)
:
 
-
 

O
O

lo
O

S
 

05
to

25
 

25
10

38
 

O
O

to
O

5 
00

to
05

 
O

S
to

lO
 

O
O

to
O

S
 

05
to

25
 

O
O

to
O

S
 

O
S

to
IS

 
00

lo
05

 
05

to
25

 

P
a
r
a
m
e
t
e
r
s
'
s
 

In
or

ga
 n l

os
 -m

g/
kg

) 
lti

m
In

U
P

1 
46

90
 

53
30

 
2
6
2
0
 

4
0
8
0
 

i
Q
0
0
0
 

3
1
9
-
0
 

4
4
9
0
 

6
6
9
0
 

1
1
1
0
0
 

65
$b

 
77

70
 

36
40

 
t\)

 
A

nt
im

on
y 

I
 
4
 

09
 U

 
08

6 
U

 
06

4 
U

 
1 

U
 

09
 U

 
1 

09
5 

U
 

09
7 

U
 

09
2 

U
 

00
8 

U
 

09
1 

F
 

C
D

 

A
rs

ep
ic

 
46

 
5 

55
 

a.
5I

 
68

 
49

 
[ 

22
9 

42
 

08
1 

42
 

54
 

4$
 

B
ar

iu
m

 
34

9 
31

5 
16

6 
26

3 
37

1 
22

.4
 

40
3 

22
2 

42
7 

14
 

42
9 

20
 

S
er

yf
l'r

e 
0
1
7
F
 

£
5
3
 

0
.
3
6
 

-
 

02
2F

 
- 

06
6 

02
4F

 
E

LS
8 

04
4 

04
6 

03
8 

05
5 

02
4F

 
C

ad
m

iu
m

 
I 

23
 

I 
03

6 
I 

07
5 

I 
21

 
I 

00
89

U
1 

06
31

 
16

 
I 

01
4 

fl 
15

 
I 

01
4 

12
 

01
3 

C
at

tñ
jm

 
22

00
00

 
26

70
00

 S
 

2$
80

00
 

26
00

00
 

1e
00

0 
24

00
00

$ 
21

70
00

 
21

10
00

8 
18

60
00

 
1$

Q
0Q

 $
 

24
6$

00
 

a1
40

00
 $

 

C
hr

om
iu

m
 

24
8 

10
2 

71
 

22
8 

28
1 

93
 

27
9 

11
.2

 
25

6 
10

6 
31

4 
73

 

Q
ab

st
 

- 
2 

18
 

2 
1.

7 
39

 
3 

22
 

1.
9 

3 
2 

25
 

- 
1.

6 

C
op

pe
r 

I 
24

6 
I 

9.
38

 
44

 
I 

19
6 

I 
14

8 
92

B
1 

46
3 

I 
86

8 
16

9 
78

1 
27

 
I 

98
8 

Ir
on

 
7
6
7
0
 

7
7
6
0
 

9$
O

0 
62

00
 

11
20

0 
S

42
0 

83
20

 
84

00
 

1
1
8
0
0
 

-
 

$5
00

 
1Q

70
0 

7
0
1
Q
 

L
e
a
d
 

I
9
6
 M 

I 
12

.2
 

7.
9 

I 
34

 M
l 

33
7 

14
 

22
9 

56
 

I 
31

6 
M

I 
54

 
I 

49
6 

M
I 

48
 

M
a9

riS
uP

l 
21

80
 

25
20

 
28

7Q
J 

27
40

 
25

50
 

24
80

 
- 

- 
34

4Q
 

30
70

 
32

70
 

17
0 

31
60

 
-
 

2.
61

0 

M
an

ga
ne

se
 

16
8 

2
0
0
 

2
0
5
 

2
0
0
 

1
9
3
 

1
6
7
 

1
6
4
 

1
5
0
 

1
8
1
 

1
4
4
 

1
8
6
 

1
9
6
 

-
M
e
r
c
u
r
y
 

oQ
47

0 
00

45
0 

0Q
44

 U
 

00
42

U
 I 

00
51

 ii
i 

00
45

1)
 

0M
48

 U
I 

0.
04

60
 

I 
04

01
1 

00
47

 U
 

F
 

00
44

 U
 

0.
04

61
) 

M
dy

bd
en

um
 

23
 

15
8 

31
 

17
 

28
 

16
8 

1.
5 

14
8 

26
 

14
8 

29
 

14
8 

N
id

<
O

1 
tt 

57
 

75
 

5.
4 

8.
4 

75
 

76
 

1.
7 

L$
 

- 
75

 
75

 
5 

P
ot

as
si

um
 

1
0
9
0
 

9
1
8
 

9
4
5
 

1
4
0
0
 

2
2
3
0
 

5
5
3
 

2
3
7
0
 

1
6
2
0
 

2
3
5
0
 

1
7
0
0
 

2
1
1
0
 

8
3
6
 

6
e
l
e
n
i
u
m
 

0
5
9
0
 

O
.
7
4
U
 

Q
7
U
 

0
,
6
5
1
,
1
 

o
4
3
U
 

0
.
7
3
1
)
 

08
0 

Q
77

U
 

07
9U

 
0.

74
1)

 
0.

72
1)

 
07

tU
 

S
od

iu
m

 
75

6 
1
1
6
0
8
 

1
5
2
0
 

5
2
5
 

1
3
1
0
 

9
5
2
8
 

7
3
9
 

1
2
6
0
8
 

7
7
5
 

1
5
1
0
8
 

6
7
6
 

1
2
3
0
B
 

W
n
a
d
l
u
m
 

- 

13
.4

 
17

5 
1
1
6
 

1
4
6
 

2
2
9
 

1
4
 

21
8 

1
7
 

2
7
5
 

17
0 

22
8 

- 

Z
in

c 
6
1
 
1
 
M
 

2
0
1
 

1
2
6
 

I
 

99
1 

M
 

I 
71

 
8 

I 
23

9 
I 

12
9 

I 
21

 
9 

6
6
7
 
M
 

2
0
9
 

6
5
2
 M
 

1
8
3
 

S
e
m
l
v
o
l
a
t
l
l
e
s
-
(
m
g
/
k
g
)
 

D
L
 5
0
 

D
L
 5
0
 

_
_
_
_
_
_
_
_
_
_
_
_
_
 

A
co

na
ph

th
et

l6
 

0
8
5
0
 

0
Q
5
2
U
 

00
70

 
09

40
 

04
F

 
O

O
S

U
 

0.
12

F
 

00
55

0 
o,

Q
77

U
 

00
53

1)
 

0.
1S

F
 

00
5*

1)
 

A
nt

hr
ac

en
e 

0
9
4
D
 

0
0
5
7
U
 

0
0
7
9
U
 

l
i
D
 

0
6
1
 
F
 

0
0
5
5
U
 

0
1
S
F
 

0
0
5
9
W
 

0
0
8
7
U
 

0
0
5
8
U
 

0
2
F
 

0
0
5
6
W
 

B
e
n
t
0
(
a
)
a
n
t
h
t
a
0
f
l
S
 

a
s
 o

 
0
.
0
6
 
L
I
 

0
0
9
1
 I

)
 

4
6
 0
 

2
 
1
 

0
 0
6
9
 F
 

0
6
7
 F
 

0
0
6
3
 1

) 
0.

34
 F

 
0 

08
2 

U
 

05
3 

aM
E

S
 U

 

B
en

zo
(a

)p
yr

en
e 

3
3
D
 

0
0
6
0
 

0
0
9
1
W
 

4
1
D
 

2
 

0
0
6
2
F
 

0
6
2
F
 

0
0
6
3
U
 

0
3
F
 

0
0
6
2
U
 

0
7
3
 

0
.
0
5
9
U
 

-
 

$e
nz

o(
b)

U
uo

ffi
nt

he
n 

4
6
 

0
1
1
1
)
 

0
1
7
0
 

5
.
6
0
 

2
8
 

0
1
2
F
 

0
8
6
 

0
1
2
0
 

0
4
2
F
 

L
1
7
U
 _

__
__

__
_ 

. 
G

ill
) 

B
en

zo
(g

hi
)p

er
yl

en
e 

25
D

 
01

1W
 

O
IIU

 
3D

 
13

 
O

11
U

 
04

2F
 

01
2U

 
01

9F
 

01
2U

 
05

1F
 

O
11

U
 

$l
s(

2-
t1

hy
ex

yt
ht

ha
la

tt 
0.

61
 L

IZ
 

0-
08

3 
Li

 
00

68
 L

i 
08

3 
U

 
06

4 
F

 
00

6 
U

 
0.

72
 F

 
01

4 
F

 
07

6 
00

85
 U

 
0.

15
 F

 
0.

08
1 

U
 

B
ul

yl
be

nz
yl

ph
th

al
at

e 
04

1W
 

00
6U

 
00

86
U

 
08

1U
 

03
8U

 
00

58
0 

00
94

U
 

00
63

W
 

00
96

U
 

00
62

U
 

00
85

U
 

00
59

W
 

Q
ht

ys
ol

e 
ai

D
 

ob
as

U
 

01
1 

U
I 

4.
60

 
23

 
.0

92
F

1 
08

 
I 

0.
06

51
)1

 
03

4F
1 

00
64

1)
1 

09
2 

I 
00

61
1)

 

D
ib

en
zo

lu
ra

n 
04

8 
00

6W
 

00
75

W
 

07
1U

 
02

S
F

 
00

58
U

 
00

82
U

 
00

63
0 

00
83

U
 

00
62

U
 

0o
74

U
 

00
59

U
 

F
lU

O
ta

P
th

el
lS

 
11

 0
 

a0
79

 if
 

0.
11

 
LI

 
*3

0 
55

 
02

4F
F

 
1.

6 
I 

D
iE

 F
 

F
 

I 
00

77
 U

 
22

 
o.

07
.3

U
 

F
lu

or
en

e 
06

8L
F

 
00

67
U

 
00

8W
 

07
90

 
03

2W
 

00
65

U
 

00
87

W
 

00
7W

 
00

88
U

 
0.

06
8U

 
01

2F
 

00
66

W
 

In
de

oo
(1

2i
-t

d)
P

Y
r6

bø
 

2.
10

 
0.

12
 U

 
01

-U
 

2.
50

 
17

 
0F

12
U

 
03

6 
F

 
01

3 
U

 
01

S
F

 
0.

11
,1

 
p.

43
 if

 
11

,1
 

P
he

na
nt

hr
en

e 
82

D
 

00
52

W
 

00
8R

 
9.

90
 

42
 

O
la

F
 

13
 

00
9S

F
 

06
7F

 
00

53
W

 
16

 
00

51
W

 

P
yt

eb
a 

7.
80

 
00

72
0 

D
li 

U
 

*0
0 

39
 

01
S

F
 

14
 

00
97

F
 

07
* 

oO
7s

U
 

is
 

00
1W

 

V
ol

at
lle

s-
(m

9/
k9

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

1,
4.

D
ic

N
or

ob
en

ze
lk

G
- 

. 
0.

00
07

2 
U

 
00

00
72

 U
 

0M
00

71
 

Li
 

00
00

77
 U

 
0.

00
07

8 
U

 
0,

00
00

71
) 

ci
s-

1,
2.

D
ic

hl
O

IO
et

he
ne

 
.
 

00
00

91
 U

 
00

00
91

 U
 

00
00

69
 U

 
00

00
97

 U
 

0
0
0
1
 U
 

0
0
0
0
0
8
 U
 

M
e
t
h
y
l
a
r
t
e
 

di
1o

rd
e 

. 
00

01
4 
a
 

00
01

8 
F
 

.
 
. 

. 
oo

02
a 

a0
02

6 
8 

0.
00

26
 

- 
0.

00
02

 

T
ol

ue
ne

 
0
0
0
1
1
 U
 

0
0
0
1
1
 
U
 

0
0
0
1
1
 U
 

0
0
0
1
2
 U
 

0
0
0
1
2
 U
 

0
.
0
0
0
1
1
 
U
 

T
;
i
i
I
o
r
o
e
1
h
e
P
e
 

-
 

0,
oo

tl 
U

 
00

01
1 

U
 

00
01

1 
U

 
00

01
2 

Li
 

. 
0,

00
12

 U
 

00
00

11
 0

 

P
es

tlc
id

es
/P

C
B

5-
(m

g/
kg

} 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

.
 

N
A

 
N
A
 

N
A
 

D
L
 2
0
 

D
L
 4
0
 

N
A
 

N
A
 

4i
40

0E
 

. 
. 

. 
: 

. 

. 
00

06
1 

F
 

o
o
o
s
 V

 
- 

4,
4-

D
O

T
 

00
03

7 
F
 

0
.
0
0
4
3
 U
 

b
e
t
&
-
B
I
-
4
0
 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
0 
0
0
4
0
 F
 

0
.
-
O
Q
%
7
 U

 

ffx
fll

o*
fr

ec
 

N
A

 
I
d
A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A
 

N
A
 

.
 

N
A

 

IN
A

 ' 
N

ot
 
an

al
yz

ed
 

N
O

 -
 

N
ot

 d
et

ec
te

d 
D

L 
- 

O
tlu

bo
n 

fa
ct

or
 

- 
S

ee
 T

ab
le

 2
-1

0 
fo

r 
do

ts
 q

ua
lif

ie
r d

ef
in

lk
on

s 
- 

P
am

 
fle

d 
to

 t
ho

se
 d

et
ec

te
d i

n 
at

 le
as

t o
ne

 s
am

pl
e 

(s
ee

 A
pp

 
5)

 
N

ot
e 

B
o 

ex
ce

ed
 b

ac
kg

ro
un

d 
W

it s
ss

o 



T
ab

le
 3

-1
4.

 
S

um
m

ar
y 

of
 B

ui
ld

in
g 

55
03

 a
nd

 S
W

M
U

 5
9 

A
re

a 
A

-a
 S

oi
l S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
'd

. 
Lo

ca
tio

n:
 

A
S

-O
D

e 
A
3
-
0
o
7
 

A
3-

00
5 

A
3-

00
9 

S
am

pl
e 

N
um

be
r 

A
2•

00
6 

01
 

A
3•

00
6-

20
 

A
3-

00
6-

02
 

A
3•

00
7-

O
l 

A
3
-
0
0
7
.
0
2
 

A
3
-
0
0
8
0
1
 
A
3
0
0
6
-
0
2
 
A
3
 0
0
8
O
3
 

A
3
-
0
0
9
-
0
I
 

A
3
0
0
9
0
4
 

A
3
•
0
0
9
-
0
2
 

A
3
 0
0
9
-
0
5
 A
3
-
0
0
9
-
0
3
 

A
S
-
0
0
9
-
0
6
 

D
e
p
l
h
(
f
l
 b
g
s
)
 

.
 

O
01

o0
5 

O
O
t
o
o
,
S
 

0
5
t
o
2
5
 

O
O
t
o
O
S
 

0
5
t
o
2
.
5
 

0
0
1
0
0
5
 

0
5
t
o
2
5
 

4
5
1
0
8
5
 

O
O
t
o
O
5
 

0
.
0
1
o
0
5
 

0
5
1
0
2
.
5
 

0
5
t
o
2
5
 

8
5
t
o
8
5
 

6
5
1
o
8
5
 

P
a
r
a
m
e
t
e
r
s
a
 

t
i
e
 

t
i
N
'
 

t
i
p
 

l
f
l
O
r
g
a
n
l
c
$
4
m
9
/
l
c
g
)
 

A
I
u
m
U
,
t
i
m
 

51
%

 
.
7
4
1
0
 

8
5
2
0
 

1
0
5
0
0
 

3
5
0
0
 

1
3
2
0
0
 

9
6
5
0
 

3
5
4
0
 

1
0
5
0
0
 

1
2
5
0
0
 

9
5
9
0
 

I
I
S
O
Q
 

33
90

 
47

40
 

A
nt

im
on

y 
09

6F
 

09
S

F
 

i.i
jj 

09
4F

 
09

2U
 

09
2U

 
09

0 
09

U
 

08
8U

 
09

30
 

0
.
9
1
 

U
 

0.
92

0 
0.

90
1 

09
60

1 
A

re
en

o 
L1

44
 

I 
IC

 
2,

3 
4.

8 
28

 
72

. 
3,

2 
1.

9F
 

. 
57

 
77

 
4 

42
 

44
 

3,
7.

 
B

w
iu

m
 

47
4 

47
7 

52
5 

62
5 

20
4 

69
 

62
5 

13
1 

60
6 

59
.3

 
58

.4
 

80
2 

32
5 

26
9 

B
e4

dI
uf

fl 
'' 

- 

02
5 

F
 

O
S

S
 

0.
29

 F
 

0.
88

 
- 

0 
if 

04
1 

•0
25

 F
 

0.
4 

0.
31

 
03

8 
0.

37
 

0.
42

 
04

4'
 

C
ad

au
m

 
I 

46
 

f 
00

82
0 

03
5 

I 
3.

8 
I 

02
4 

05
8 

01
7 

0.
33

 
07

7 
09

6 
01

6 
02

 
I 

0.
75

 
I 

05
9 

I
 

C
al

du
m

 
. 

- 
. 

24
70

00
 

20
50

00
- 

24
50

00
 S

 
19

40
00

 
32

40
00

 $
 

20
70

00
 

2t
30

00
 6

 
03

20
00

 
22

40
00

 
23

00
00

 
26

40
00

8 
2s

20
00

 B
 

28
20

00
 

19
00

00
 

C
hr

om
iu

m
 

2
6
 

1
9
5
 

1
1
.
5
 

4
3
8
 

6
5
 

2
2
.
2
 

1
0
9
 

3
4
 

1
8
2
 

1
5
1
 

1
1
3
 

1
3
.
5
 

4
4
 

55
 

G
ab

ni
t' 

. 
'. 

'2
9 

2.
8 

2
.
7
 

''3
.9

 
'"1

 
42

 
31

 
0,

79
 

2
 

'3
7 

32
 

'3
.8

 
22

.1
9'

 
C

op
pe

r 
I 

21
7 

I
 

16
4 

S
i
B
 

12
.4

 
5
2
8
 

6
1
 

i
l
l
 
B
 

1
.
4
 

6
 

6
7
 

5
7
B
 

6
7
B
 

3
.
9
 

I 
36

8 
I
 

lro
o 

. 
75

80
 

7
1
*
0
 

78
40

 
90

40
 

'4
83

0 
11

90
0 

85
30

 . 
53

10
 

92
40

 
10

50
0 

87
20

 
10

30
0 

99
00

 
63

70
 

Le
ad

 
I
 

41
7M

I 
2
8
8
 

I
 

96
 

I 
15

3M
1 

41
 

25
.6

M
 

69
 

2
5
 

1
6
.
6
M
 

1
8
1
M
 

6
7
 

7
.
9
 

71
 

46
 

M
a
g
n
é
f
t
i
t
t
t
 

'- 
. 

26
00

 
1
9
8
0
 

'
2
5
3
0
 

29
20

 
2
6
1
0
'
 

32
0t

i 
24

50
 

22
20

 3
" 

30
70

 
.
 
'2

fl0
 

. 
25

50
 

3
6
6
Q
'
 

j
 
••

 
M

an
ga

ne
se

 
15

2 
1
3
8
 

1
7
1
 

1
9
6
 

1
3
6
 

2
4
6
 

1
9
6
 

1
4
7
 

1
9
2
 

2
6
6
 

2
1
9
 

2
8
1
 

2
8
9
 

1
3
6
 

M
e
r
c
u
r
y
 

f
 

iQ
9 

I 
o.

ci
g 

. 
00

4$
U

 
04

7(
$ 

0
0
4
5
U
 

0
0
4
9
U
 

. 
oo

su
 

&
04

8q
 

. 
co

t-
tv

 
oo

iu
 

-0
o4

su
 

0,
34

50
. 

00
46

1)
1 

00
48

1)
1 

M
ol

yb
de

nu
m

 
-
 

3 
38

 
0
.
9
6
B
 

5
7
 

0g
B

 
4
6
 

0
7
I
B
 

0
5
6
 

1
.
5
 

0
9
5
 

0
7
5
B
 

0
9
9
B
 

i
i
 

0
6
9
 

N
i
e
k
a
l
 

7.
5 

7 
73

 
'8

.4
 

4.
3 

9.
8 

7
B
 

'
'
2
.
5
 

84
 

79
 

79
. 

66
 

9.
3 

P
ot

as
si

um
 

14
00

 
9
7
5
 

86
3 

21
50

 
5
4
0
 

2
6
1
0
 

9
1
3
 

6
2
7
 

2
4
3
0
 

1
9
2
0
 

9
8
2
 

1
3
2
0
 

1
0
0
0
 

1
1
6
0
 

$
&
a
n
k
R
n
 

'-0
73

0 
07

$)
 

Q
.fl

hj
 

37
50

 
0.

75
0'

 
07

61
) 

. 
0.

73
1)

 
.0

73
1)

 
-0

72
0 

07
70

 
0
,
7
4
1
)
 

07
50

 
O

7a
tJ

- 
'0

75
0 

S
od

iu
m

 
- 

- 
44

5 
94

3 
92

5 
B
 

4
3
0
 

1
0
5
0
 B
 

4
5
9
 

9
8
9
 B
 

1
3
6
0
 

4
2
0
 

4
7
4
 

87
2 

B
 

97
6 
B
 

1
2
5
0
 

1
4
0
0
 

V
s
n
d
1
o
m
 

- 
- 

20
9 

24
2 

-.
 

97
 

. 

17
 

.
 

½
81

 
'7

92
 

- 
- 

7:
7 

" 
35

5 
15

 - 
3n

c 
8
0
2
M
 

I
 

49
5 

1
5
.
7
 

I
 

85
.4

M
1 

2
0
.
9
 

3
8
3
M
 

-
 

25
7 

92
 

5
1
 M
 

6
2
2
M
 

1
6
3
 

1
9
2
 

1
4
7
 

2
9
.
1
 

S
e
r
n
i
v
o
l
a
t
l
l
e
s
.
(
m
g
n
c
g
)
 

D
L
 5
0
 

N
A
 

__
__

__
__

__
 

N
A

 
_
_
_
_
_
_
_
_
_
_
_
 

N
A
 

N
A
 

A
o
e
r
a
p
h
t
J
i
 

. 
0i

sf
 

. 
00

51
0 

oi
F

 
0
3
5
1
0
 
0
0
7
2
0
 0

05
21

) 
- 

0.
Q

F
 

0.
7$

U
 

0>
05

21
) 

0,
0$

gO
 

A
nt

hr
ac

en
e 

0
3
3
r
d
 

0
0
5
6
0
 

0
1
6
F
 

0
0
5
6
0
 

0
1
1
 
F
 

0
0
5
6
0
 

0
3
1
 
F
 

0
0
8
3
0
 

0
.
0
5
7
U
 

0
0
5
6
U
 

-
 

1.
1 
0
j
 

0,
05

9 
U
 

0.
62

 F
 

-
 

00
59

0 
0.

41
 i

f
 

'0
,0

60
 

09
2 

0
 i
f
l
 

00
8 

U
 

G
Q

$ 
U

 
- 

B
en

zo
(a

)p
yr

en
e 

1
0
 

0
0
5
9
0
 
0
6
2
F
 

0
.
0
5
9
U
 

0
3
S
F
 

0
.
0
6
U
 

0
7
8
 

0
1
3
F
 

0
0
6
0
 

0
0
6
0
 

B
eo

za
)il

uo
ra

pt
hn

ø
 

1.
40

 
Q
.
1
1
 
(
3
 

0
8
1
 

0
,
1
1
 1)

 
04

7 
P

 
Q

il 
1)

 
1 

01
8 
F
 

0
,
1
1
 
U

 
O

il 
14

 
B

en
zo

(g
hi

)p
e,

yl
en

o 
0
8
D
 

0
.
1
1
 
U
 

0
8
 

0
1
1
 
U
 

0
2
4
F
 

0
.
1
1
 
U
 

0
5
2
F
 

0
1
1
 U
 

0
.
1
1
 
U
 

0
.
1
1
 
U
 

2
1
0
 

- 
00

81
 U

 
05

i 
F

 
'0

08
1 

U
 

- 
01

 F 
0
0
5
2
1
3
 

- 
0.

08
70

 
0
0
9
3
J
 

0
0
2
3
 I)

 
00

82
0 

-
 

B
ul

yl
be

nz
yl

ph
th

aj
at

e 
0
2
c
F
 

0
0
5
9
0
 

0
.
0
9
1
 
U
 

0
0
5
9
U
 

0
0
8
8
U
 

0
0
6
U
 

0
0
8
5
0
 

0
0
9
1
 U
 

0
0
6
0
 

0
0
6
0
 

C
ht

ys
en

ø
 

. 
1.

30
1 

0
0
5
1
 O
f
 

C
6I

F
I 

. 
0.

O
$l

tJ
t 

0.
38

F
f 

00
82

13
 

08
4 

O
I4

F
I 

05
2U

 
00

52
0 

D
ib

en
zo

fu
ra

n 
O
1
S
U
 

0
.
0
5
9
U
 
0
0
7
9
U
 

0
.
0
5
9
0
 

0
0
7
7
0
 

0
0
6
0
 

0
0
7
4
U
 

0
0
7
9
U
 

0
.
0
6
0
 

0
0
6
U
 

F
t
u
ó
r
4
n
t
h
e
t
t
 

. 
38

 b
 

- 

0-
07

3 
U

I 
1.

4 
I
 

40
-7

41
)1

 
09

6 
I' 

00
74

U
 

2.
4 

&
äë

fl"
'o

ot
s'

tj 
00

74
1)

 
F

tu
or

en
e 

0
1
9
[
E
 

0
0
6
6
0
 

0
0
8
4
U
 

0
0
6
6
0
 

0
0
8
2
U
 

0
0
6
6
U
 

0
.
1
7
F
 

0
0
8
4
U
 

0
.
0
6
7
0
 

0
0
6
6
0
 

&
6
5
r
d
 

0.
12

(4
 

35
2 
F
 

0
1
2
1
)
 

°?
P

 
01

21
) 

. 
0>

44
 F

 
01

1(
3 

01
2(

4 
01

20
 

- 
P

he
na

nt
hr

en
e 

23
0 

0.
05

1U
 

09
8 

00
51

 U
 

06
1F

 
00

52
0 

18
 

01
9F

f 
00

52
0 

0
.
0
5
2
U
 

P
y
t
s
n
o
 

. 
. 

23
0 

0.
07

13
 

1 
00

70
 

0.
71

 
00

71
0 

17
 

0.
2ë

1 
O

O
ttU

' 
0°

7t
0 

'H
 

V
oi

at
ile

s-
(m

gf
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

- 

- 

l,4
-b

ic
N

or
ob

en
ze

ne
 

. 

0.
00

06
81

3 
0.

00
06

9 
U

 
0.

00
07

70
 

00
00

75
13

 
0.

00
08

 U
 

0.
00

08
0 

0.
00

09
 U

 
-0

00
07

 U
 

C
is

-1
.2

-D
ic

hl
or

oe
lh

en
e 

00
00

87
 U

 
- 

0.
00

08
70

 
00

00
97

 U
 

00
00

94
 U

 
0 

00
09

 U
 

00
01

01
 

0.
02

9 
I 

00
08

4 
I 

M
et

h1
ei

,e
 th

to
i4

e 
: 

.
 

. 
. 

0.
00

18
 F

 
oo

oa
 . 

. 
o.

oo
 

t0
02

 
. 

. 
. 

0,
00

24
 

0>
00

16
 

F
 

0.
oo

*s
t 

0,
00

18
 F

 
N

) 
T

ol
ue

ne
 

00
01

1 
U

 
00

01
 

U
 

00
01

20
 

0.
00

11
 U

 
00

01
1-

U
 

00
01

2 
U

 
0.

00
13

0 
0.

00
11

 U
 

C
.-

) 
tr

kt
lo

ro
et

he
ne

 
, 

. 
. 

'' 
. 

' 
0,

00
-li

 U
 

- 
. 

0:
00

1 
U

 
0,

00
12

0 
0.

00
11

,1
3 

- 

' 
- 

00
01

1 
U

 
00

01
2 

U
I 

00
56

 
I 

0.
02

4 
I 

a 
P

es
tlc

ld
es

/P
C

B
s.

(r
ng

/k
g)

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

D
L 

20
 

D
L 

20
 

D
L 

40
 

D
L 

40
 

N
A

 
N

A
 

44
-0

0 
' 

. 
'. 

. 
" 

. 
. 

. 
. 

.. 
- 
00

01
5(

4'
 

00
02

14
 

00
03

8 
U

 
03

34
0 

- 
4,

4-
D

D
T

 
00

02
0 

00
02

20
 

00
04

20
 

00
04

40
 

be
la

-B
A

C
 

- 
. 

. 
. 

. 
. 

' 
I 

00
16

F
f 

30
15

F
f 
0
.
0
0
1
7
0
'
 
0
0
0
1
8
0
 

E
pI

es
fr

ei
,,,

 
-
 

N
A

 
.-

. 
'. 

N
A

' 
-N

A
 

- 
N

A
 

N
A

 
N

P
' 

N
P

' 
't'

V
 

N
V

 
f'e

. 
t-

o:
 

—
 f

t4
A

 -
 

N
ot

 a
tS

yz
ed

 
N

D
- 

N
o
t
 
d
e
t
e
c
t
e
d
 

D
L 

- 
O

liL
S

an
 
fe

ct
 

a 
- 

S
e.

 T
ab

le
 2

-1
0 

to
e 

da
ta

 q
us

ifi
er

 d
ef

in
lu

on
s 

- 
P

er
an

et
er

s 
U

nt
Ie

d 
to

 t
ho

se
 d

et
ec

te
d 

In
 a

t 
te

at
 o

ne
 s

am
pl

e 
(s

ee
 p

p 
6)

 
N

ot
e 
- 

B
ox

ed
 vd

ue
a 

ex
ce

ed
 b

ak
g,

au
nd

 
01

1.
 ,t

a 



T
ab

le
 3

-1
4.

 
S

um
m

ar
y 

of
 B

ui
ld

in
g 

55
03

 a
nd

 S
W

M
U

 5
9 

A
re

a 
A

-a
 S

oi
l S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
d.

 

Lo
ca

tlc
n:

 
A

3-
0l

 0
 

A
3-

O
1 

I 
A

3-
01

 2
 

A
3-

01
 3

 
0 

S
am

pl
e 

N
um

be
r 

A
3-

0l
0-

0l
 

A
s 

01
0-

02
 

A
3-

0I
O

-0
3 

A
3-

0l
 I-

al
 

A
3-

O
Il-

02
 

A
s-

al
 

1-
03

 
A

3-
01

2-
0I

 
43

-0
12

-0
2 

43
01

2-
03

 
A

9-
01

3-
01

 
43

-0
13

-0
2 

43
01

3-
03

 

D
ep

th
(t

t 
b
g
s
)
:
 

0
.
O
t
o
O
S
 

0
5
t
o
2
5
 

65
10

85
 

00
1o

05
 

05
to

2.
5 

S
S

to
 

10
5 

O
O

to
O

S
 

05
to

25
 

85
to

10
5 

O
O

Io
O

S
 

05
to

25
 

70
1o

90
 

P
ar

am
et

er
s 

N
) 

ln
or

ga
nl

os
-(

m
g/

kg
) 

. 

C
.,.

) 

A
ItI

m
ltl

tJ
tn

 
60

20
 

14
50

0 
58

90
 

82
50

 
13

90
0 

62
50

 
68

80
 

1
0
2
0
0
 

85
50

 
15

20
0 

1
2
0
0
0
 

8
7
2
0
 

A
n
t
i
m
o
n
y
 

08
8U

 
I 

09
3U

l 
09

71
)1

 
oe

uI
 

09
S

F
 

I
 

og
au

l 
1.

2 
I
 

12
31

 
09

81
)1

 
iu

l 
09

5F
1 

09
91

)1
 

A
ffi

en
lO

 
64

 
4,

7 
1S

F
 

7 
52

 
45

 
2 

4.
8 

43
 

13
ff 

B
ar

iu
m

 
55

2 
67

6 
11

.4
 

71
 

63
6 

25
2 

45
.1

 
55

 
43

 
69

6 
54

2 
48

.4
 

aa
ty

lta
a 

- 
- 

0-
38

 
04

6 
02

2 
F

 
- 

9.
64

 
0
5
 

0
8
1
 

-
 

02
3 
F
 

3 
05

9 
04

1 
0.

39
 

'0
43

 
C

ad
m

iu
m

 
0.

98
 

01
7 

02
2 

08
 

02
1 

I 
12

 
I 

37
 

I
 

05
1 

I 
09

5 
I 

26
 

I 
02

2 
03

3 

C
at

dv
m

 
19

90
00

 
- 

20
50

00
8 

3
4
5
0
0
0
 

1
4
9
0
0
0
 

2
1
5
0
0
0
 B

 
49

70
0 

63
20

0 
27

10
00

8 
15

00
O

 
11

50
00

 
24

$0
00

 
24

00
Q

 

C
hr

om
iu

m
 

20
.7

 
I 

16
 

I 
27

 
23

1 
I 

16
3 

I 
9 

25
9 

I 
15

5 
I 

87
 

36
7 

14
3 

46
 

C
ab

flf
t 

29
 

33
 

07
5 

- 
7 

$3
 

24
4 

32
 

4.
4 

I?
 

41
 

3 
17

 

C
op

pe
r 

9 
8B

 
32

 
10

2 
8.

8B
 

86
 

13
3 

67
8 

12
1 

14
 

S
B

 
37

 

72
10

 
11

,3
00

 
11

90
0 

[T
ho

o 
i2

80
0 

1
3
0
0
0
 

1
4
5
0
 

9
4
4
0
 

1
0
4
0
0
 

1
2
4
0
0
 

4Q
 

19
30

0 

L
e
a
d
 

I 
37

I 
82

 
3 

I 
35

1M
 

18
4 

I 
12

71
 

67
3M

I 
10

5 
12

8 
I 

57
1M

J 
74

 
42

 

M
A

Q
P

6S
ItJ

M
 

27
30

 
30

10
 

16
20

3 
24

00
 

30
30

 
17

80
4 

1$
80

 
29

30
 

18
20

4 
22

80
 

26
$O

 
18

30
3 

M
ar

an
es

e 
1
9
1
 

1
9
1
 

1
2
5
 

3
5
7
 

2
0
5
 

2
6
0
 

1
6
5
 

3
6
2
 

1
4
3
 

2
6
0
 

2
0
8
 

1
3
3
 

M
r
U
t
y
 

0
0
4
4
1
)
 

0
o
4
6
0
1
 

00
48

01
 

90
48

0 
9o

4e
l,I

J0
51

U
l 

O
.
0
4
7
U
 

0
0
4
8
0
1
 
0
0
4
2
0
1
 

0
0
6
1
1
)
 

0
0
4
5
1
)
1
 

0o
4I

 
M

ol
yb

de
nu

m
 

16
 

08
1 

B
 

0.
36

U
 

1 
l.4

B
 

08
8 

3 
1.

1 
B

 
06

6 
27

 
07

7B
 

03
71

3 

N
td

<
el

 
83

 
9 

IS
 

15
4 

93
 

18
2 

8.
1 

9 
55

 
9.

1 
7.

3 
29

 

P
ot

as
si

um
 

17
50

 
14

00
 

44
7 

16
90

 
15

10
 

18
30

 
88

3 
10

70
 

81
0 

14
60

 
11

90
 

48
8 

S
&

en
ki

m
 

07
0 

97
51

) 
08

6f
f 

07
40

 
0.

75
1)

 
0.

8S
F

 
07

71
) 

0.
73

0 
Q

$V
 

0$
U

 
Q

.1
U

 
08

11
) 

S
o
d
i
u
m
 

41
9 

70
8 

B
 

12
50

 
44

7 
10

20
 B

 
14

30
 

40
3 

92
1 

B
 

17
10

 
45

0 
91

9 
B

 
18

60
 

V
flr

l9
dl

un
t 

28
 

52
 

42
7 

l7
 

17
5 

17
.5

 
31

 
III

 
26

.3
 

8S
 

87
 

Z
in

c 
44

.5
M

 
22

3 
9.

1 
49

.9
M

 
17

 
30

5 
I 

75
6M

1 
38

7 
I 

29
1 

I 
12

7M
I 

32
5 

12
1 

S
em

lv
ol

at
ile

s-
(m

g/
kg

) 
D

L 
50

 
N

A
 

N
A

 
D

L 
5.

0 
N

A
 

D
L 

50
 

A
ce

rip
hI

hs
tte

 
0.

3S
LF

 
00

54
1)

 
9O

72
 U

 
00

52
0 

.
 

03
7 

1,
1 

o,
Q

S
a 

U
 

o
4
s
F
 

0.
11

ff 
.
 

90
77

1)
 

A
n
t
h
r
a
c
e
n
e
 

05
2 

dr
 

0.
05

8 
U

 
00

81
 L

I 
00

57
1)

 
04

20
 

00
57

 U
 

0.
71

0 
0.

17
 F

 
0.

08
61

) 

S
ø

nz
Q

fr
)a

ttt
ht

8c
eI

* 
18

0 
00

62
0 

01
9f

f 
00

80
 

'' 
1.

4 
'.0

06
1)

 
"' 

2.
60

 
0
.
4
9
F
 
"' 

B
en

zo
(a

)p
yr

en
e 

12
D

 
00

62
1)

 
01

S
F

 
00

61
) 

la
D

 
00

61
) 

22
0 

0.
42

F
 

01
1)

 

1,
60

 
0t

2U
 

- 
0.

26
ff 

01
11

) 
IS

Q
 

01
10

 
90

 
05

2f
f 

B
en

zo
(g

hi
)p

er
yl

en
e 

07
80

 
01

21
) 

01
S

F
 

O
IIU

 
ID

 
01

11
) 

16
D

 
01

9F
 

0.
12

1)
 

B
is

(2
.s

th
Y

lM
Y

i)O
ht

ha
iS

e 
0 

$4
 (

3 
0 

08
5 

U
 

0 
16

 F
 

0,
Q

S
S

 U
 

1 
2 

P
 

0 
08

3 
U
 

2.
1 

0 
0.

08
 U
 

G
O
S
Z
 U
 

B
u
t
y
l
b
e
n
z
y
l
p
h
t
h
a
l
a
t
e
 

03
3U

 
0
0
6
2
U
 

0
0
0
9
0
 

0
0
6
1
)
 

0
4
6
0
 

o
o
s
u
 

0
4
8
0
 

0
0
5
8
0
 

0
0
9
5
0
 

'j 
1,

4D
 

I 
00

64
0 

I
 

0.
22

ff]
 

0
0
6
2
1
)
 

1
 

tb
) 

0
0
8
2
0
 

I
 

2.
40

) 
O

4a
F

I 
Q

ta
Q

 

D
ib

en
zo

tu
ra

n 
02

91
) 

00
62

0 
00

78
0 

0.
06

0 
0.

41
) 

00
60

 
04

2U
 

00
58

0 
0.

08
30

 

F
hn

dt
lIh

8l
$ 

- 
42

0 
'
0
0
7
7
U
'
 

I
 

95
2f

f 
I 

'0
07

81
) 

.j 
3.

9D
 
I. 

00
7$

U
 

- 
I 

72
0!

- 
1
4
 

I 
0.

12
1)

 

F
l
u
o
r
e
n
e
 

03
5 

0.
06

9U
 

00
82

0 
00

67
0 

04
20

 
0.

06
70

 
04

40
 

00
65

U
 

00
88

0 

In
4e

fls
ft2

,$
o4

)f
7j

te
ne

 
0.

66
D

r 
01

20
 

01
1f

f 
I 

0.
12

1)
 

08
4 

*
1
U
 

13
0 

01
sF

 
01

14
) 

P
he

na
nt

hr
en

e 
3
D
 

0
0
5
4
0
 

0
3
F
 

I
 

00
52

0 
2
6
0
 

0
0
5
2
0
 

4
7
0
 

1
1
 

0
0
8
8
R
 

P
y
t
8
l
l
e
 

3
1
0
 

0
0
7
4
L
1
 

0
$
L
f
J
 

0
0
7
1
0
 

3
D
 

0
0
7
2
1
)
 

5,
10

 
0
.
9
2
 

0
1
2
0
 

V
o
l
a
t
l
l
e
s
-
m
9
/
k
q
)
 

N
A

 
N

A
 

__
__

__
__

__
_ 

I 
N

A
 

I 
N

A
 

1,
4-

E
ch

I0
rQ

te
nz

ef
le

 
0,

00
0T

h 
U

 
0.

00
08

2 
U

 
I 

0O
O

12
 
F
j
 0

 0
00

83
 I

I 
' 

00
00

75
 I 

0.
00

08
8 

13
 

0.
00

07
6 

13
 

0,
00

08
4 

U
 

oi
s-

1 
.2

-D
ic

hi
or

oe
th

en
e 

. 
0.

00
09

4 
U

 
0.

00
1 

U
 

00
00

93
 U

 
00

01
 0

 
0.

00
09

4 
R

I 
00

04
5 

F
 I

 
. 

. 
. 

00
00

96
 U

 
00

01
1 

U
 

M
e
t
h
y
t
e
n
e
 th

iS
tle

 
. 

0,
00

29
 

0.
00

22
 

. 
0.

00
3 

0,
00

26
 

0,
00

22
 

0,
00

16
 F

 
0:

00
2 

00
03

 

T
ol

ue
ne

 
00

01
1 

U
 

0
0
0
1
3
 U
 

I 
00

02
8 

F
 

0
0
0
1
3
 U
 

0
0
0
1
2
 R
 

0
.
0
0
1
3
 U
 

00
01

2 
U

 
00

01
3 

3 

tr
ld

lil
cr

oe
lh

ef
le

 
00

01
1 
U
 I
 

o 
00

2 
F
 

I
 

o,
oo

ii 
ii 

b 
00

57
 F

 I
 

0 
0
0
1
2
 R
 

0
0
0
1
3
 U
 

9
O
C
t
2
0
 

.
 

0.
00

13
13

 

P
e
s
t
l
c
i
d
e
s
/
P
C
B
S
-
(
m
U
/
k
g
)
 

N
A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

4,
40

0C
 

. 

I 
4.

4'
-D

D
T

 
. 

be
ia

-$
 1

40
 

N
A

 
N

A
 

N
A

 
'N

A
 

N
A

 
N

A
 

'N
A

 
N

A
 

flA
 

N
A

' 
N

A
 

N
A

 

—
 IN

A
' 

N
ot

 a
ns

yz
ed

 
N

O
 -

 N
ot

 d
et

ec
te

d 
D

L-
 

O
ltu

to
n 

fa
ct

or
. 

a 
- 

S
ee

 T
ab

le
 

-1
0 

fo
r 

da
le

 q
ua

iif
le

r d
ef

in
iti

on
s 

- 
P

et
ai

n 
le

d 
to

 t
ho

se
 d

et
ec

te
d 

in
 a

t 
le

as
t o

ne
 s

am
pl

e 
(s

ee
 A

pp
 E

} 

N
ot

e'
 D

o 
ex

ce
ed

 b
ac

kg
ro

un
d 

tJ
T

Ls
nx

a 
.1

 



T
ab

le
 3

-1
4.

 
S

um
m

ar
y 

of
 B

ui
ld

in
g 

85
03

 a
nd

 S
W

M
U

 5
9 

A
re

a 
A

-s
 S

oi
l S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
'd

. 

Lo
ca

tio
n.

 
A

3-
01

4 
A

3-
01

5 
A

3-
01

 6
 

A
S

-O
Il 

A
3-

0I
8 

S
am

pl
e 

N
um

be
r 

A
3-

01
4-

0l
 

A
3-

0I
4-

02
 

A
3-

01
4-

03
 

A
3-

0l
5-

0i
 

A
S

-0
15

-0
2 

A
3-

01
6 

01
 

A
S

-0
16

-0
2 

A
3-

01
60

3 
A

30
17

-0
l 

A
3-

01
7-

02
 

A
3-

01
70

3 
A

30
18

 0
2 

A
s-

ci
a-

O
S

 
D

ep
th

(I
t 
b
g
s
)
:
.
 
0
0
l
o
0
5
 

oG
to

2S
 

7.
O

to
9O

 
00

4o
05

 
05

10
25

 
00

*0
05

 
05

to
25

 
2S

to
A

.S
 

O
O

to
O

S
 

0.
51

o2
5 

45
10

65
 

1.
2t

05
2 

5.
2t

o7
2 

P
ar

am
et

er
sa

 
In

or
ga

nl
cs

-(
n,

g/
kg

) 
. 

- 

ar
um

m
un

1 
t4

)0
' 

11
80

0 
- 

6i
0J

 
'7

90
0 

54
26

 
10

20
0 

86
20

 
20

30
 

--
 1

$7
00

 
1
2
9
0
0
 

Z
20

 
m

oo
 

75
70

 
A

nt
im

on
y 

1.
3 

0.
92

1)
1 

09
70

1 
09

7U
 

14
 

I 
08

20
 

08
91

)1
 

09
3F

1 
O

.9
U

 
I 

1.
2 

I 
09

01
 

II 
I 

09
4F

1 
S

 
- 

56
Y

 
3$

 
j 

85
 

22
 

''$
S

 
37

 
L4

F
 

59
 

S
i 

$ 
B

ei
lu

m
 

54
.7

 
42

 
85

.8
 

26
.5

 
15

.4
 

69
.4

 
38

1 
15

.1
 

65
 

66
.3

 
14

 
66

3 
35

4 
80

44
1t

15
3 

0,
35

" 
Ô

'S
l 
'0

83
 

01
20

 
d.

*B
F

 
'D

1$
F

 
- 

0.
4$

' 
H

o2
1F

"o
39

 
''"

Ô
7l

- 
-'o

:fl
F

 
--

 
Q

,S
S

- 
'0

41
 

C
ad

n*
m

 
I 

3.
4 

I 
0.

58
 

I 
02

8 
I 

63
 

0.
22

 
05

 
03

 
0.

25
 

0.
45

 
04

5 
02

6 
04

 
02

7 
0a

Jo
tm

 
- 

. 
. 

- 
17

70
04

 
2S

$0
0Q

 
14

20
40

 - 
29

20
00

 
29

S
J0

Q
 2

$0
00

0 
27

00
00

$ 
30

$0
00

 -
 

22
50

00
 

34
10

00
8 

$2
80

00
' 

22
70

00
8 

28
30

00
8 

C
hr

om
iu

m
 

30
2 

12
6 

11
.1

 
30

1 
5 

14
 

7.
8 

58
 

18
.2

 
f 

15
4 

1 
4.

7 
I 

20
 

I 
8.

7 
C

ob
ft 

'. 
. 

. 

3'
 

- 
28

 
5.

6 
IS

'' 
i.$

S
 

'6
 

25
. 

'1
9 

''4
 

3,
1 

'1
4'

 
2 

'1
.1

' 
C

op
pe

r 
1
3
 

7
5
 

I
 

17
2 

I 
17

.6
 

3.
8 

48
 

4.
6 

26
 

66
 

79
 

13
7 

6.
9 

38
 

lrc
 

- 
-.

: 
- 

Q
40

O
 

10
50

0 
liz

oQ
 

70
80

 
65

80
 

- 
12

54
0'

 
. 

67
54

 
" 

- 
52

60
 

- 
1$

30
o 

- 
-$

80
0 

41
70

 
:4

24
00

...
. 

'. 
.0

94
0 

Le
ad

 
l2

9M
j 

10
 

96
J1

 
50

5M
1 

5.
4 

16
.3

M
 

41
 

32
 

15
M

 
63

 
26

 
8 

46
 

M
ag

ns
tiM

 
- 

25
80

 
- 

24
50

 
22

20
 

26
80

 
24

80
 

- 

29
40

 
22

10
 

- 
16

0J
' 

$1
00

 
24

80
 

- 

21
90

) 
22

90
 

'- 
24

00
 

M
an

ga
ne

se
 

21
5 

2
2
5
8
 

2
5
5
)
 

1
6
5
 

1
5
0
M
 

4
4
2
 

1
6
5
M
 

1
3
4
J
 

2
3
4
 

2
0
7
M
 

1
3
0
J
 

1
9
2
M
 

I
O
S
M
 

M
r
c
u
t
y
 

-
 

. 
00

47
 U

 
00

47
 U
 

00
47

0j
 

01
 

00
45

 U
 

00
42

 U
 

04
44

 V
 

00
43

U
.. 

0,
04

4 
U

 
- 

aQ
4$

 V
 

O
M

4S
IJ

I 
.0

.0
50

1 
44

46
 V

 
M

ol
yb

de
nu

m
 

1
.
7
 

7
.
4
 

1
.
4
 

I
 

99
 

12
 

1
1
 

.
 

2.
3 

07
6 

09
7 

2
3
 

0
6
1
 

2
6
 

1
4
 

N
i
c
k
e
l
 

.
 

. 
0'

 
76

 
1
1
 

5
1
 

4
4
 

-
 

9 
6 

5
 

'
'
'
9
9
 

8
6
 

'3
7'

 
10

 
58

 
P

ot
as

si
um

 
19

60
 

2
1
1
0
 

9
3
9
 

1
1
0
0
 

9
3
7
 

1
6
2
0
 

1
0
1
0
 

4
3
8
 

2
4
0
0
 

2
2
8
0
 

4
9
3
 

3
2
2
0
 

1
5
2
0
 

s
e
l
o
n
l
u
m
 

: 

- 
- 

o.
7U

 
t.7

5U
 

,o
flV

 
07

S
U

 
47

50
 

'0
57

0 
.. 

.0
71

,U
 

o
,
Y
t
J
 

07
20

' 
o7

S
U

 
07

40
 

G
iS

t)
 

47
50

 
S

od
iu

m
 

46
7 

14
30

 
1
5
0
0
 

5
3
5
 

1
7
2
0
 

4
5
2
 

1
4
7
0
 

1
3
3
0
 

4
3
6
 

1
0
9
0
 

1
4
8
0
 

1
4
5
0
 

1
4
9
0
 

V
s
n
8
d
i
u
n
l
 

25
' 

22
6 

- 
25

4 
1
9
2
 

1
3
7
 

2
6
4
 

2
4
3
 

11
.4

 
5.

9 
35

-2
 

93
 

24
2 

21
 

Z
in

c 
.
 

81
9M

1 
43

98
1 

39
1 

I 
87

4M
1 

26
78

 
27

3M
 

28
.3

8 
21

.3
 

33
9M

 
28

58
 

23
3 

26
68

 
29

.5
8 

S
em

iv
oi

at
iie

s4
m

g/
kg

) 
- 

D
L 

50
 -

 
- 

N
A

 
N

A
 

D
L 

50
 

N
A

 

A
0e

nA
ph

th
n*

. 
0S

4 
00

52
0 

01
2F

 
00

52
0 

0Q
$S

U
 

- 
O

O
S

U
.. 

- 
09

20
J 

00
53

0 
. 

. 
.0

45
70

 
0,

05
30

 
A

nt
hr

ac
en

o 
07

80
 

0.
05

71
) 

I 
02

1 
F

 
00

56
0 

00
73

1)
 

00
54

1)
 

13
0 

I 
0.

05
71

1 
00

62
0 

00
57

1)
 

B
sn

zo
(a

)A
&

ht
at

h,
rt

s 
27

0 
o&

6 
U

 
1 

09
6 

05
U

 
01

S
F

 
...

 0
.o

5S
4J

 
- 

3.
6D

J 
50

40
 

- 
00

55
0 

00
50

 
B

en
zo

(a
)p

yr
en

e 
23

0 
00

60
 

I 
1 

0.
05

90
 

0.
16

F
 

00
58

0 
2.

70
 

00
60

 
00

65
0 

.0
06

0 
fln

z8
(b

)li
u0

ta
nt

h#
zt

s 
30

 
41

1 
U

 
1.

5 
0,

11
 V

 
03

2F
 

01
1 

1J
 

' 
$5

0 
- 

cl
iv

' 
- 

, 
, 

01
20

 
51

1 
U

 
B

en
zo

(g
hi

)p
er

yt
en

e 
17

0 
01

10
 

08
8 

01
10

 
0.

13
F

 
01

10
 

1.
80

 
01

10
 

0.
12

0 
01

10
 

8i
s2

.tt
hy

U
ie

>
ty

0p
ht

ha
ia

t6
 

- 

- 

.0
.5

1 
IF

 
- 

O
E

Q
$2

 U
 

0 
59

 F
 

0,
08

2.
0 

oa
t F

 
0.

08
.4

) 
' 

0,
44

 U
 

- 

&
08

 U
 

' 
- 

0,
09

 4
3 

00
83

 U
 

B
ut

yl
be

nz
yt

ph
th

at
at

o 
04

40
 

00
60

 
I 

0.
24

F
 

00
59

0 
00

8U
 

00
58

0 
0.

43
0 

0.
06

0 
00

65
0 

00
60

 
.C

hr
yt

en
e 

":
 

I 
2S

J 
00

6S
0 

- 
' 

- 
1.

2 
00

83
V

1 
on

E
-I

 - 
04

60
 

- 
'. 

- 
29

01
 

0,
05

30
 

, 
- 

04
58

0 
&

48
2U

 
D

ib
en

zo
tu

ra
n 

0,
39

0 
00

60
 

00
82

0 
00

59
0 

00
71

) 
00

58
0 

03
9E

F
1 

00
6U

 
00

65
0 

00
60

 
F

lu
et

in
ht

*t
te

 "'
 - 

'0
07

50
 
'' -

 
E

a1
 

o,
07

40
t_

.o
as

F
1:

..o
o7

2u
 

' 
- 

6S
0j

áO
T

S
U

 
'. 

40
41

4)
 

0,
07

50
 

F
lu

or
en

a 
O

4$
or

I 
0.

06
70

 
O

lE
 

00
66

U
 

00
74

U
 

00
64

1)
 

07
70

1 
0.

06
70

 
00

73
0 

0.
06

70
 

- 
L4

01
 

0,
12

0 
, 

0.
7$

 
- 

01
30

 
O

1I
F

 
0,

12
0 

- 

, 
45

0 
j' 

04
3V

 
- 

01
2U

 
0I

V
' 

P
he

na
nt

hr
en

a 
51

01
 

0.
05

20
 

17
 

00
52

0 
01

9F
 I 

0,
05

0 
68

01
 

0.
05

20
 

00
57

0 
00

52
0 

- 
: 

. 
ss

1 
-o

qy
zU

 
- 

.2
.1

 
04

70
 

G
2L

F
J 

oo
au

 
- 

- 
s.

5d
I: 

o.
on

u 
' 

.. 
'e

o-
lG

u.
:o

.a
nv

 

V
oi

et
iie

s-
(m

9/
Ic

g)
 

N
A

 
, 

N
A

 
N

A
 

N
A

 

l,4
-O

ic
N

or
ob

en
ze

ne
 

' 
- 

0,
00

07
6 

U
. 

0 
00

08
8 

U
' 

- 
0.

00
07

4 
U

 
0.

00
07

34
) 

0 
00

07
4 

U
 

- 
- 

0.
00

07
1 

U
 

0.
00

07
54

) 
0.

00
07

6 
0 

0.
00

07
4 

U
 

to
 

ci
s-

l 
2-

D
ic

hi
or

oe
th

en
e 

0 
00

09
6 

U
 

0 
00

11
 

U
 

0 
00

09
4 

U
 

0 
00

09
3 

U
 

0,
00

09
3 

U
 

0 
00

09
 B

 
0 

00
09

5 
U

 
0 

00
09

5 
U

 
0 

00
09

3 
U

 
M

et
hy

ie
ne

 th
iO

4d
e 

- 
0.

00
22

 
0.

00
34

 -
 

- 
0.

00
19

 F
 

- 
.0

.0
01

9 
F

. 
00

01
6 

F
 

0.
00

27
 

00
01

7 
F

 
00

01
8 

F
 

0 
00

22
 

T
ot

ue
ne

 
00

01
2 

U
 

00
01

4 
U

 
00

01
1 

I)
 

00
01

1 
U

 
00

01
1 

U
 

00
01

1 
U

 
0,

00
12

 L
i 

00
01

2 
U

 
00

01
1 

U
 

tc
kt

flo
rc

.a
th

an
e 

- 
- 

00
01

2 
I
)
 

0.
00

14
 U

 
0 

00
11

 L
I 

00
01

1 
U

 
0.

00
11

 
U

 
0.

00
11

 B
 

0.
00

12
4)

 
0.

00
12

 u
l 

0.
00

13
 F

 I 
LA

) 
P

es
tic

id
es

/P
C

D
S

-(
m

g/
kg

) 
N

A
 

N
A

 
N

A
 

D
L 

40
 

D
L 

40
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

D
L 

4 
0
 

D
L
 4

.0
 

44
1 

00
ff 

, 
- 

00
04

0 
00

03
91

) 
, 

0.
00

42
0 

04
o4

 U
 

4,
4-

D
O

T
 

00
04

40
 

00
04

31
) 

, 
00

04
70

 
00

04
41

) 
ba

ta
-$

F
-lQ

 
.
-
'
 

: 
- 

' 
, 

' '
 

,, 
0.

01
6 

F
j 

0.
05

17
 U

 
- 

' 
,, 

'" 
00

01
9 
U
 

0
0
0
1
8
 U
 

E
z
p
l
o
s
P
v
a
'
 

M
A

' 
N

A
 

N
A

 
N

A
 

- 
N

A
' 

N
A

' 
'N

A
 

'N
A

 
N

A
 

M
).

 
tV

 
—

 /N
A

- 
N

ot
 e

ns
yz

.d
 

N
D

- 
N
o
t
 d

et
ec

te
d 

D
L-

 
O
d
L
i
l
o
n
l
a
c
i
o
r
.
 

a 
- 

S
e 

T
eb

I. 
2-

10
 fo

r 
da

ta
 q

us
ift

er
 d

et
tn

le
on

s 
b 

- 
P

e-
ae

ne
te

rs
 

ta
ni

ne
d 

to
 t

ho
s.

 d
et

ec
te

d 
In

 a
t 1

a 
on

e 
sa

itp
le

 (s
ee

 P
pp

 E
) 

N
oi

. 
- 

B
ot

ce
d 

va
tu

es
 e

xc
ee

d b
ac

kg
ro

un
d 
lil

t. 
en

s.
 



ta
bl

e 
3-

14
. 

S
um

m
ar

y 
of

 B
ui

ld
in

g 
65

03
 a

nd
 S

W
M

U
 5

9 
A

re
a 
A
-
3
 
S
o
i
l
 
S
a
m
p
l
e
 D
e
t
e
c
t
e
d
 
R
e
s
u
l
t
.
,
 
c
o
n
t
'
d
.
 

L
o
c
a
t
i
o
n
:
 

A
3
-
O
1
 9
 

43
-0

20
 

43
-0

21
 

A
3-

02
4 

A
3-

02
5 

S
am

pl
e 

N
um

be
r 

43
-0

19
-0

2 
A

3.
01

9 
03

 
43

-0
20

-0
2 

43
-0

20
-0

3 
43

-0
21

-0
2 

43
-0

21
-0

3 
43

-0
21

-0
6 

43
-0

24
-0

1 
43

-0
24

-0
2 

A
3-

02
5-

01
 

A
3-

02
6-

02
 

43
-0

25
-0

3 

D
ep

th
 

(f
t 

bg
.)

: 
. 

10
to

30
 

50
to

70
 

S
I 
t
o
S
l
 

5
1
 t
o
7
l
 

1
.
2
t
o
3
2
 

5
2
t
o
7
2
 

5
2
*
0
7
2
 

0
0
1
0
0
5
 

05
to

25
 

O
O

to
O

S
 

05
1o

25
 

25
to

4.
5 

P
ar

am
et

er
sa

 
ln

or
ga

ni
cs

-(
m

g/
kg

) 
. 

. 

0 
A

F
LJ

M
IP

tJ
IT

t 
. 

12
60

0 
9
f
l
 

s
O
S
U
 

5
4
8
0
 

18
20

0 
73

80
 

28
50

 
S
O
o
 B

 
64

50
 

61
40

 $
 

13
40

0 
50

80
 

A
nt

im
on

y 
I 

13
00

 
I 

S
 

I 
13

7 
I 

18
 

I 
1.

1 
I 

09
S

F
 I

 
13

 
I 

06
1 

U
 

09
1 

U
 

08
1 

U
 

I 
09

4W
 I

 
09

1 
W

 

$
 

3
M
 

48
 

48
 

$5
 

44
 

3.
1 

2.
8.

 
42

 
S

.4
' 

4$
 

$3
 

B
ar

iu
m

 
14

1 
36

6 
26

 
19

3 
61

5 
15

.6
 

17
5 

46
4 

36
6 

58
2 

58
2 

30
 

B
er

yi
tu

m
 

- 
Q

82
 

0.
41

 
03

6 
'0

,3
6 

0è
4 

- 
02

6 
F

 
02

8 
F

 
04

6 
0.

43
 

0$
6 

'0
58

 
0%

 
ca

dm
iu

m
 

03
9 

0.
3 

I 
19

 
I 

02
6 

I 
07

6 
I 

07
1 

I 
03

3 
00

71
W

 
02

5 
00

71
W

 
03

1 
02

3 

C
ai

cl
iti

li 
. 

24
10

00
 $
 

26
70

00
 B

 
29

o0
0 

8 
20

80
00

 P
 

18
20

00
8 

30
20

00
 B

 
12

$0
O

 $
 

%
$0

00
 B

 
fl0

00
0 

S
 

- 
20

10
00

 B
 

22
10

00
 8

 
20

20
00

 

C
hr

om
iu

m
 

13
 

9.
4 

8
.
4
 

6.
9 

92
 

79
 

5.
8 

81
 

94
 

86
 

10
 

73
 

C
ob

al
t 

2a
 

1.
8 

t
i
 

'
2
 

4
.
8
 

'
'
 

12
 

0
8
6
 

3
.
1
 

It 
2.

0 
2.

7 
1.

8.
 

c
o
p
p
e
r
 

67
 

3.
2 

4.
4 

95
 

I 
11

2 
I 

57
 

2.
8 

41
 

34
 

65
 

5 
32

 

iro
n 

$4
80

 
7$

30
 

80
40

 
6
t
4
0
 

j9
40

0 
8
0
1
0
 

46
$0

 
$O

IO
B

 
60

10
 

M
1i

i5
 

10
60

0 
6O

60
 

L
e
a
d
 

91
 

4.
3 

36
 

35
 

8.
4 

34
 

29
 

91
 

37
 

9
8
 

66
 

38
 

M
8
O
P
4
S
R
J
M
 

26
00

 
25

00
 

22
50

 
23

40
 

25
10

 
22

70
 

20
80

 
09

0 
" 

t6
80

 
2
0
8
0
 B
 

2
1
4
0
 

2
1
2
0
 J
 

M
a
n
g
a
n
e
s
e
 

2
1
2
M
 

1
1
2
M
 

1
0
7
M
 

1
4
9
M
 

4
0
C
M
 

1
3
3
M
 

1
4
0
M
 

2
6
2
8
 

1
4
2
M
 

1
9
2
B
 

1
4
3
M
 

1
2
0
J
 

M
Ø
r
c
t
i
r
y
 

. 
I 

0.
04

0 
U

 
I
 

00
45

1J
 

0°
4S

 V
 

0.
04

$ 
U

! 
00

48
01

 
Q

04
4 

LI
 

I 
0.

04
70

1 
0Q

41
J 

Ø
.
Q
4
6
 
U
 

0
0
4
1
 U
I
 

00
47

 V
I 

00
45

 U
 

M
o
l
y
b
d
e
n
u
m
 

1 
13

 
13

 
17

 
48

 
17

 
13

 
06

9 
0
8
4
 

0
6
 

0
6
6
 

0
8
6
 

7
6
 

$6
 

6.
2 

12
2 

48
 

4.
5 

55
 

4.
5 

63
 

68
 

po
ta

ss
iu

m
 

18
00

 
18

90
 

1
4
4
0
 

1
4
3
0
 

8
6
3
 

1
0
4
0
 

1
0
5
0
 

7
0
6
 

1
1
4
0
 

1
3
5
0
 

1
3
3
0
 

1
0
2
0
 

S
e
l
e
n
i
u
m
 

oi
 

01
3W

 
nV

 
07

40
 

o
O
4
F
 

0.
73

W
 

07
6V

 
05

8W
 

13
U

 
06

60
 

07
81

) 
07

40
 

S
od

iu
m

 
13

80
 

14
60

 
16

80
 

16
50

 
13

00
 

19
30

 
1
5
3
0
 

8
0
0
 

1
4
1
0
 

8
4
0
 

1
2
4
0
 

1
3
6
0
 

V
s
n
a
d
F
O
t
n
 

28
.5

 
2
2
 

2
0
.
2
 

1
8
.
4
 

8
6
 3
 

1
4
7
 

1
.
4
 

2
2
.
6
 

2
0
3
 

2
3
.
7
 

2
6
.
7
 

17
.4

 

Z
in

c 
28

28
 

24
3B

 
27

88
 

3
3
8
8
1
 

74
58

1 
50

28
! 

20
8B

 
13

2 
30

28
 

18
.4

 
24

8 
20

4 

S
em

iv
ol

et
ile

s-
m

g/
kg

) 
. 

N
A

 

A
oe

na
ph

tiw
w

 
0 

08
5 

I)
 

U
 S

l U
 

0 
0
$
 V
 

0.
05

2 
U

 
0 

08
3 

U
 

0 
06

1 
U

 
&

-Q
$$

 U
 

0 
Q

6$
 L

I 
0.

05
1 

U
 

0,
06

6 
U

 
Q

,0
6$

 LI
 

A
n
t
h
r
a
c
e
n
e
 

00
59

W
 

00
55

W
 

00
55

W
 

00
56

W
 

00
58

W
 

00
55

W
 

00
58

W
 

00
71

 
U

 
00

56
W

 
00

74
W

 
00

57
W

 

S
en

 *
A

tit
ht

at
en

 
0.

08
3 

U
 

00
59

 U
 

0.
05

6 
U

 
00

$ 
U

 
00

51
 U

 
00

59
 U

 
0 

Q
6I

 
U

 
0.

08
2 

U
 

00
59

 U
 

00
88

1)
 

0
.
0
6
1
 

U
 

B
en

zo
(a

)p
yr

en
e 

00
63

W
 

00
59

W
 

00
58

W
 

00
6W

 
00

61
W

 
00

59
W

 
00

61
W

 
00

82
W

 
00

59
W

 
00

86
W

 
00

61
U

 

$n
0(

bj
flu

0r
sn

th
en

e 
01

21
) 

0
.
1
1
 
U

 
U

 1
1 

Li
 

G
il 

U
 

oi
l U

. 
0.

11
 
V
 

O
il 

V
 

01
$ 
U
 

P
it 

U
 

01
61

) 
O

tt 
U

 

B
en

zo
(g

hi
)p

er
yl

en
e 

01
2W

 
01

1W
 

01
1W

 
01

1W
 

01
1W

 
01

1W
 

0.
11

W
 

00
96

W
 

01
1W

 
01

W
 

01
1W

 

$l
$(

2e
th

yt
he

xY
I)

P
ht

ha
tà

te
 

0.
08

7 
U

 
00

81
 

U
 

00
6 

U
 

0.
08

2 
U

 
00

34
 U

 
0.

08
1 

U
 

0.
08

4 
U

 
00

5W
 

0.
06

2 
U

 
0.

08
41

) 
0.

08
4 

U
 

B
ul

yl
 b

en
zy

l p
ht

ha
la

te
 

0.
06

3 
W

 
00

59
 W

 
0.

05
8 

U
 

00
6 

W
 

00
61

 
W

 
00

59
 W

 
0.

06
1 

W
 

00
78

 U
 

0.
05

9 
W

 
0.

08
2 

W
 

00
61

 W
 

C
hr

ys
es

a 
00

5$
 U

 
00

61
 U

 
00

8 
V

 
00

8?
 (1

 
00

83
U

 
p0

61
 U

 
00

64
 V

 
O

i 
V

 
00

61
0 

01
1 

U
 

00
5$

 L
I 

D
ib

en
zo

iu
ra

n 
00

63
W

 
00

59
W

 
00

58
W

 
00

6W
 

00
61

W
 

00
59

W
 

00
61

W
 

00
68

W
 

0.
05

9W
 

0.
07

1W
 

0.
06

1 
U

 

F
tu

or
an

ttl
et

w
 

' 
' 

0.
07

8 
U

 
00

73
 U

 ' 
0.

07
2 

U
 

0.
07

4 
U

 
0 

07
8 

U
 

0 
07

3 
U

 
0.

07
8 

W
 

' 
0.

1 
U

 
' 0 

07
4 

U
 

' 
01

 U
 

0.
Q

76
 W

' 

F
lu

or
en

e 
00

7W
 

00
65

W
 

0.
06

5W
 

0.
06

7W
 

0.
06

8W
 

0.
06

5W
 

00
68

W
 

00
72

W
 

00
66

W
 

0.
07

6W
 

00
68

W
 

ln
de

na
(j,

t3
-0

dp
Y

re
nS

 
. 

01
*1

) 
0
.
1
2
0
 

0
.
1
2
1
)
 

01
21

1 
' 

0,
12

1)
 

' 
0I

V
 

. 
0.

12
1)

 
40

84
ç1

 
01

20
 

' 
0,

00
91

)' 
O

ItU
. 

ph
en

an
th

re
ne

 
0.

05
5W

 
00

51
W

 
00

5W
 

00
52

W
 

00
53

W
 

00
51

W
 

0.
05

3W
 

0.
07

2W
 

00
51

W
 

00
76

W
 

00
53

W
 

P
yt

ei
le

 
' 

' 
'' 

0.
07

50
 

00
70

' 
0.

06
9W

 
00

71
U

 
' 

0.
07

30
 

0.
07

W
 

0.
07

3U
' 

01
W

. 
00

70
 

0.
11

1)
 

0.
07

7W
 

V
oi

at
ite

.-
(m

g/
kg

) 
N

A
 

, 
N

A
 

1,
4-

O
ic

N
or

Q
be

ftZ
O

fle
 

0,
00

07
9 

U
 

0.
00

07
7 

L 
0 

00
07

4 
0 

0.
00

07
2 

11
 

. 0
 0

00
78

 U
 

'0
.0

00
T

h 
U

 
. 

0.
00

07
6 

U
 

' 
0.

00
07

2 
U

 
00

00
72

W
 . 

. 
0.

00
06

9 
U

 

ci
a-

i .2
.O

ic
tli

or
oe

th
en

e 
C

O
O

l 
U

 
00

00
92

 
W

 
q 

00
09

3 
W

 
00

00
91

 W
 

00
00

98
 

W
 

00
00

95
W

, 
00

00
96

 
W

 
, 

, 
00

00
91

 W
 

, 
. 

, 
, 

00
00

91
 

W
 

00
00

87
W

 

M
ei

fly
le

ne
 t

hl
or

de
 

' 
' 0.

00
26

 
00

01
$ 

0.
00

22
 

0D
02

8 
. 
00

07
 

0
0
0
2
1
 

0,
00

22
 

. 
. 

00
02

4 
. 

00
01

9 
P

 
ae

oi
s 

F
 

T
ol

ue
ne

 
00

01
2W

 
00

01
1 

W
 

0.
00

11
 W

 
00

01
1 

W
 

00
01

2W
 

00
01

2W
 

00
01

2W
 

. 
00

01
1W

 
00

01
1 

W
 

00
01

 U
 

ttl
rs

til
or

os
th

er
S

 
. 

0 
00

12
 U

 
0,

00
11

 U
 

0 
00

11
 W

 
0.

00
11

 U
 

00
01

2 
U

 I 
b,

00
12

 F
 1

 
0.

00
12

 U
 

' 
00

01
1 

11
 

0 
00

11
 W

 
0.

00
1 

U
 

P
es

tlc
ld

es
/P

C
B

S
-(

m
g/

kg
) 

D
L 

40
 

D
L 

40
 

D
L 

40
 

D
L 

40
 

D
L 

40
 

D
L 

40
 

D
L 

40
 

N
A

 
D

L 
40

 
N

A
 

D
L 

40
 

N
A

 

44
tO

D
6 

. 
0U

41
 V

 
oQ

03
8 

U
 

O
0o

S
aU

 
00

03
9 
U
 

0
0
0
4
0
 

00
03

8 
V

 
00

04
1)

 
00

03
6 

U
 

00
03

81
) 

4
,
4
-
D
O
t
 

00
04

5W
 

00
04

2W
 

00
04

2W
 

00
04

3W
 

00
04

4W
 

00
04

2W
 

00
04

4W
 

00
04

2W
 

00
04

3W
 

be
ta

-S
A

C
 

' 
' 

00
01

8U
 

00
01

7W
 

00
01

7W
 

00
01

70
 

'0
00

18
0 

00
01

7W
 

00
01

61
) 

'0
00

17
0 

00
01

1W
 

E
.II

P
1a

S
!Y

$ 
. 

P
'V

 
IC

 
N

A
 

''I
C

 
N

A
 

IC
 

' 
ID

 
-.

 N
A

- 
N

ot
 e

na
ty

z.
d 

N
D

 - 
N

ot
 d

.ie
ci

ed
 

D
L-

 
O

liu
to

n 
tlo

r 
• -

 S
.. 

T
th

t. 
2-

IC
 

or
 d

at
a 

qu
oi

lt.
r d

.fl
ni

ito
ns

 
b 
- 

P
.,w

oi
.i 

d 
to

 h
oe

. d
.t.

cI
.d

 I
n 

at
 t

.c
s%

 o
n.

 s
w

ep
t. 

(S
.. 

P
pp

 
E

t 
N

ot
. -

 
B

oe
. 

.
x
c
.
.
d
 b
a
c
k
g
r
o
u
n
d
 W
i
t
 



ta
bl

e 
3-

14
. 

S
um

m
ar

y 
of

 B
ui

ld
in

g 
85

01
 a

nd
 S

W
M

U
 5

9 
A

re
a 

A
-a

 S
oi

l S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

co
nt

'd
. 

Lo
ca

tio
n:

 
A

3-
10

0 
A

S
-t

ol
 

A
3-

tO
Z

 
A

3-
t0

3 
A

3-
10

4 
A

3-
10

5 
A

3-
10

S
 

P
3-

tO
? 

P
3-

IS
O

 
A

3-
III

 
P

3-
55

2 
P

3.
11

3 
S

am
pl

e 
N

um
be

r 
A

3-
10

0-
0I

 
A

3-
I0

I-
0I

 
A

3-
10

1-
02

 
A

3-
10

2-
01

 
A

3-
10

3-
01

 
A

3-
10

3 
04

 
A

3-
10

4.
01

 
A

3-
10

5-
01

 
A

31
06

.0
1 

A
3.

l0
60

2 
A

31
07

.0
1 

A
3'

IIO
.O

l 
A

S
 1

11
-0

1 
A

3-
11

2-
01

 
A

3-
11

3-
01

 
D

ap
th

(t
t 
b
g
.
)
:
 
0
0
1
o
0
5
 

oo
to

o5
 

0.
S

to
S

O
 

00
to

06
 

O
O

to
O

S
 

O
O

to
O

5 
00

10
05

 
O

O
to

O
.5

 
00

1o
05

 
O

S
to

S
O

 
O

O
to

O
.5

 
O

O
to

O
S

 
O

O
to

O
S

 
0.

O
to

O
.5

 
O

O
to

O
S

 
P

ar
am

et
er

s°
 

a
s
'
 

_
_
_
_
_
_
_
 

tn
or

ga
ni

cs
-(

rn
gi

kg
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
A
b
f
t
n
I
n
V
t
t
l
 

-
 

- 
- 

- 

M
tim

on
y 

A
fs

sn
o 

-
 
- 

- 
- 

B
aj

iu
m

 
B

er
yl

liu
m

 
.
 

. 
. 

C
ad

m
iu

m
 

C
hr

om
iu

m
 

•c
ob

a 
--

- 
. 

. 
. 

C
o,

er
 

lr
o 

. 
. 

...
 

. 
. 

. 
. 

.. 
.. 

.. 
. 

. 
. 

. 
. 

Le
ad

 
M

ag
ts

sk
âh

 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 

M
an

ga
ne

se
 

M
flr

cr
Ji

y 
. 

- 
. 

. 
. 

.. 
. 

. 
. 

. 

M
dy

bd
an

um
 

N
id

<
ot

 
. 

. 
. 

. 
.. 

. 
. 

. 
. 

. 
.. 

. 

P
ot

as
si

um
 

S
&

en
iU

lu
 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

.. 
. 

S
od

iu
m

 
V
a
n
n
d
l
t
m
l
 

. 
.. 

. 
. 

. 
. 

.. 
. 

. 
. 

. 
. 

. 

Z
in

c 

S
cm

 v
ol

at
Ile

. -
(m

gk
g)

 
__

__
__

__
__

 _
__

__
__

__
_ 

__
__

__
__

__
_ 

A
oe

na
ph

lh
4n

e 
l2

U
 

O
j$

U
 

01
$U

 
G

IS
U

 
Q

14
Q

 
&

14
0 

01
50

 
02

2F
 

0�
F

 
G

13
V

 
0.

IG
F

 
G

.1
S

IJ
 

1)
11

0 
4i

U
 

O
IS

U
 

A
nt

hr
ac

en
e 

01
71

) 
01

91
) 

01
8U

 
02

1)
 

01
61

) 
01

61
) 

0.
18

1)
 

03
S

F
 

03
S

F
 

01
81

1 
02

S
F

 
01

71
) 

01
81

) 
01

71
) 

01
71

) 
B

en
zo

(a
)a

nt
ta

ce
n4

 
03

S
F

 
0.

19
0.

 
0.

19
.U

.(
 

03
 F

j 
0.

2 
U

 
0.

2 
U

 
0.

19
 V

 
1 
4
 

5
 
4
 

01
91

) 
__

__
__

__
_ 

0.
%

S
 U

 
-D

IG
 U

--
--

 
G

IS
 %

, 
--

 
G

A
S

 tJ
.. 

B
en

zo
(a

)p
yr

en
e 

02
3F

 
01

91
) 

01
91

)1
 

02
S

F
 

01
91

) 
01

91
) 

0.
19

1)
 

1 
0.

87
 

01
9U

 
06

8F
 

01
8U

 
01

91
.)

 
01

81
1 

•0
18

U
 

fle
nz

o(
b)

Ilu
or

an
lt$

na
 

O
S

F
 

03
fJ

 
O

IIU
L 

Q
S

S
F

 
01

7t
) 

Q
JY

Q
 

01
70

 
14

 
12

- 
G

IS
U

 
0.

95
 

O
.tV

 
G

uy
 

41
61

) 
('I

S
U

 
B

en
zo

(g
hi

)p
er

yl
en

e 
01

6R
 

01
7R

 
01

70
 

01
9R

 
01

8R
 

O
lG

A
 

01
7A

 
05

2R
 

04
1R

 
01

71
) 

03
3F

1 
01

6R
 

O
uR

 
O

lG
A

 
O

lG
A

 
B

I$
(2

-e
th

yl
he

xy
l)p

hl
ha

la
t4

 
0.

22
 
F

 
02

1)
...

. 
0 

Z
 U

 
0.

26
 F

.. 
0.

2 
U

 
0.

2 
U

 
02

 U
 

1,
1 

02
S

F
 

0 
Z

 U
 

0.
21

 L
i 

0.
59

 U
 

0:
2 

U
 

1)
19

 V
 

0.
19

 V
 

B
ul

yl
be

nz
yi

ph
th

ai
al

e 
01

71
) 

01
80

 
01

60
 

02
U

 
01

81
) 

01
80

 
01

81
) 

01
81

) 
02

1)
 

01
61

) 
01

91
) 

0.
17

1)
 

0.
18

1)
 

01
7U

 
0.

17
1)

 
C

hr
ys

ee
 

1-
 

O
F

S
9F

I 
0.

2S
F

 I 
0I

S
V

LO
4S

F
I 

Q
i7

( 
4j

70
 

0.
18

01
 

15
 

14
 

I 
G

4I
eU

Ii1
 

I 
O

-I
Ø

V
 

01
60

 
01

60
 

01
60

 
D

ib
en

zo
fu

ra
n 

01
31

) 
01

41
) 

01
4U

 
01

51
) 

01
41

) 
0.

14
1)

 
01

41
) 

01
41

) 
01

51
) 

01
41

) 
0.

15
1)

 
0.

13
1)

 
01

41
) 

01
31

) 
0.

13
1)

 
F

lu
et

an
ttw

I%
 

. 
I 

0.
88

 
.1

 
3.

4S
F

 I 
02

10
( 

09
3j

 
02

10
 

on
uI

--
o.

24
c 

32
 

3.
i 

I 
0.

20
1 

25
 

I. 
0;

2U
 

O
2S

tL
fl 

O
S

F
I 

: 
D

21
u4

1 

F
lu

or
en

e 
0
1
4
U
 

0.
15

0 
01

51
) 

01
7U

 
01

61
) 

01
61

) 
01

51
) 

01
6F

 
01

71
) 

01
50

 
01

61
1 

01
51

) 
01

51
) 

0.
14

1)
 

0.
14

1)
 

lre
no

(t
t$

04
)p

yt
?n

e 
1)

46
0 

0.
2V

 
0.

21
) 

. 
O

.2
U

 
Q

.g
Q

 
02

u 
flU

 
06

P
 

04
S

F
 

04
-U

 I
 

05
tF

J 
f9

q 
(
'
.
2
0
 

0
1
9
0
 

.
 

P
he

na
nt

hr
en

e 
04

S
F

 
02

5F
 

01
91

) 
05

6F
1 

02
11

 
0.

19
0 

0.
19

1)
 

25
 

21
 

01
9U

 
2.

1 
0.

18
U

 
01

90
 

01
8F

1 
0.

18
0 

P
yt

et
t 

. 
. 

06
S

F
 

03
6F

1 
0.

16
0 

0:
74

 
1-

 0
,1

80
 

JI
 0

.1
7?

 
2.

9 
2.

6 
01

70
 L

2a
 

1)
17

0 
D

Ia
l) 

02
2F

1 
0.

37
1)

 

V
ol

at
iie

s-
(m

qI
Ic

g)
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

- 

N
A

 
N

A
 

N
A

 
rn

 
I ,4

-O
Ic

N
or

ob
en

ze
ne

 
. 

. 

. 
. 

. 
: 

.. 
. 

. 
. 

. 
. 

. 

ci
s-

5 
.2

-D
ic

hl
or

oe
th

en
e 

M
et

hy
le

ne
 d

tr
kl

e 
N

) 
T

ol
ue

ne
 

(.
0 

tr
ic

hl
ar

oá
lh

en
e 

. 
. 

. 
. 

. . 
. 

. 
. 

,,.
. 

. 

P
es

tlc
ld

es
/P

C
D

3-
(m

q/
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

44
-O

D
I 

-b
M

B
H

C
 

. 
. 

. 
. 

. 
. 

. 

. 

...
 

. 
. 

. 
. 

. 
. 

...
 

. 

E
xp

la
ss

es
 

.-
 

.. 
N

A
 

N
A

 
N

A
. 

kA
 

:N
A

 
N

A
 

N
A

 
A

 
N

A
 

N
A

. 
N

A
 

N
A

 
N

A
 

N
A

 
—

 /N
A

 . 
N

ot
 a

na
ly

ze
d 

M
O

- 
N

ot
 
de

te
ct

ed
 

D
l- 

O
du

to
n 

ta
ct

or
. 

a-
 
S
e
a
 T
a
b
l
e
 2-

10
 
Ic

r 
da

ta
 q

ua
lif

ie
r d

er
in

lu
on

s 
b 

P
cr

am
.te

rs
 li

m
ite

d 
to

 e
tc

a.
 d

et
ec

te
d 

in
 a

t l
ea

st
 o

ne
 s

an
pi

e 
(
s
e
e
 p

p 
E
)
 

N
ot

. .
 

B
ox

ed
 va

lv
es

 e
xc

ee
d 

ba
ck

gr
ou

nd
 ill

. o
te

 



T
ab

le
 3

-1
4.

 
S

um
m

ar
y 

of
 B

ui
ld

in
g 

85
03

 a
nd

 S
W

M
U

 5
9 

A
re

a 
A

-3
 S

oi
l S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
d.

 

Lo
ca

tIo
n:

 
A

S
-I

 1
4 

A
S

-I
 1

5 
A

3-
l 2

0 
A

S
-I

 2
1 

A
S

-I
 2

2 
A

S
-I

 2
3 

A
S

-I
 3

0 
A

S
-I

S
I 

A
3-

13
2 

A
S

-I
 3

3 

S
am

pt
e 

N
um

be
r 

A
3-

11
4-

01
 

A
3-

11
5-

01
 

A
3-

12
0-

01
 

A
3.

12
1-

0l
 

A
3-

12
2-

01
 

A
3-

12
3-

0I
 

A
3-

13
0-

02
 

A
3-

13
0-

O
S

 
A

3-
13

1-
02

 
A

3-
13

1-
03

 
A

3-
13

1-
06

 
A

S
-1

32
-0

2 
A

3-
13

2-
0S

 
A

3-
13

3-
02

 
A

3-
13

3-
03

 

O
ep

th
(f

t b
gs

):
 ,
0
0
t
o
O
S
 

O
O
t
o
O
S
 

O
O
t
o
O
S
 

O
O
t
o
O
S
 

O
O
t
o
O
S
 

O
O
t
o
O
5
 

1
2
t
o
3
7
 

6
2
1
0
7
2
 

l
O
t
o
S
O
 

S
S
t
o
l
O
 

5
5
t
o
7
0
 

1
0
t
o
2
8
 

4
0
t
o
5
3
 

l
O
t
o
S
O
 

4
5
1
0
6
5
 
C
 

P
er

em
et

er
s 

D
r 

ln
or

ga
ni

cs
-(

m
gk

q)
 

N
A

 
N

A
 

A
lu

hh
ln

un
i 

- 
- 

--
 

A
nt

im
on

y 
--

 
--

 
--

 
--

 
11

) 
09

4W
 

09
91

) 
09

21
) 

09
21

.)
 

09
71

) 
09

3U
 

09
61

) 
09

3U
 

--
 

--
 

--
 

--
 

--
 

--
 

- 
--

 

B
at

iu
m

 
--

 
--

 
--

 
--

 
. 

--
 

--
 

. 
--

 
- 

--
 

--
 

--
 

--
 

--
 

R
at

yl
tu

ita
 

- 
--

 
-.

 
-,

 
-' 

- 
--

 
--

 
--

 

C
ad

m
iu

m
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

C
at

dl
,tt

it 
- 

--
 

--
 

--
 

C
hr

om
iu

m
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

- 
--

 
--

 
--

 

C
op

pe
r 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

—
 

—
 

lr 
--

 
. 

- 
- 

--
 

-.
 

--
 

--
 

. 
. 

--
 

Le
ad

 
—

 
--

 
--

 
—

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 

M
ag

.a
im

 
--

 
--

 
- 

--
 

--
 

--
 

--
 

M
an

ga
ne

se
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

M
er

cu
ry

 
I
 
o
.
 

I 
o
o
a
P
l
 

el
s 

I 
o
s
 

j 
--

 
—

 
--

 
- 

_.
 

--
 

M
*b

de
nu

m
 

- 
--

 
--

 
--

 
--

 
--

 
--

 
. 
--

 
—

 
--

 
--

 
--

 

N
Ib

kM
 

- 
- 

-.
 

-.
 

- 
P

ot
as

si
um

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
- 

--
 . 

--
 

--
 

. 
--

 
- 

S
od

iu
m

 
—

 
—

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 

V
P

nn
dh

Jt
T

t 
—

 
—

 
--

 
-.

 
--

 
--

 
--

 
--

 
-.

 
- 

Z
nc

 
--

 
--

 
--

 
--

 
--

 
—

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 

S
em

iv
ol

at
ile

s-
(m

g/
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

A
ce

vx
ap

bt
he

t*
 

bs
 U 

08
6 

U
 

A
nt

hr
ac

en
o 

08
9 

U
 

08
9 

U
 

B
sn

z0
a)

an
th

rD
0e

nø
 

0 
96

U
 

0 
97

 U
 

B
en

zo
(a

)p
yr

en
e 

09
3 

U
 

0.
94

 U
 

B
en

zb
(b

)lI
ua

an
th

eI
he

 
0 

82
 U

 
0
 8

$ 
V

 
B
e
n
z
o
(
g
h
f
l
p
e
r
y
l
e
n
e
 

0 
85

 U
 

0 
85

 1
) 

$I
$(

2-
et

hy
Ih

ty
Ip

ht
ha

ta
l$

 
0 

81
 1

1 
0 

88
 U

 

B
ut

yl
 b

en
zy

l 
ph

th
al

at
e 

0 
88

 U
 

0 
89

 
U

 

C
hr

ys
en

e 
08

11
.1

 
08

2U
 

D
i
b
e
n
z
o
f
u
r
a
n
 

-
 

06
8 

LI
 

06
8 

U
 

F
iu

ct
al

ht
tte

nS
 

1 
U

 
1 

U
 

F
lu

or
en

e 
07

5 
U

 
0.

76
 U

 

tn
tte

no
It2

$-
cd

)p
yt

en
e 

0,
98

 U
 

0
 9

$ 
1.

J 

P
h
e
n
a
n
t
h
r
e
n
e
 

0 
94

 
U

 
0 

95
 U

 

P
yt

at
le

 
08

7U
 

O
S

1U
 

. 
. 

. 

V
ol

at
ile

s-
(m

g/
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

I ,4
-O

iC
llt

or
ob

en
ze

ne
 

ci
a-

I 
,2

-D
ic

hl
or

oe
th

en
e 

. 
. 

. 
. 

. 
. 

M
et

hy
en

e 
ai

lo
rW

e 
. 

. 

T
ol

ue
ne

 
tr

ic
til

or
oe

th
en

e 
. 

P
es

tic
ld

es
/P

C
B

S
-(

m
g/

kq
) 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

4 
4'

 P
O

E
 

.
 

. 
. 

. 

. 
. 

. 
. 

. 

4,
4'

-D
D

T
 

be
ta

-R
H

O
 

N
A
 

N
A

. 
N

A
 

N
A

 
W
A
 

W
A

 
N
A
 

N
A
 

N
A
.
 

N
A

 
N

A
 

N
A

 
N

A
 

W
A

 
'4

A
 

—
(
N
A
 - 

N
ot

 a
nc

ly
ze

d 
N

O
 

N
ot

 d
et

ac
he

d 
01

 -
 

O
tlu

to
n 

la
ct

or
 

- 

a 
-
 

S
ee

 T
ab

Ie
JQ

 o
r 

da
ta

 q
ud

ifl
er

 d
et

'n
't)

on
s 

P
or

an
te

 
ed

 t
o 

th
os

e 
de

te
ct

ed
 In

 a
t 

co
st

 o
ne

 s
w

np
le

 (
se

e 
°p

p 
E
)
.
 

N
a
t
e
 

B
o
x
 

ex
ce

ed
 b

ac
kg

ro
un

d 
uT

L-
 



T
ab

le
 

3-
15

. 
S

um
m

ar
y 

of
 

F
re

qu
en

cy
 o

f 
D

et
ec

tio
n,

 
P

er
ce

nt
 o

f 
V

al
ue

s 
G

re
at

er
 

th
an

 
B

ac
kg

ro
un

d 
U

T
L,

S
, 

an
d 

M
ax

im
um

 
C

on
ce

nt
ra

tio
n 

fo
r 

B
ui

ld
in

g 
85

03
 

an
d 

S
W

M
U

 
59

 
A

re
a 

(A
-3

).
 

S
am

pl
e 

in
te

rv
al

: 
C

om
bi

ne
d 

S
ur

fa
ce

 
S

ub
su

rf
ac

e 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

D
et

ec
tio

n 
>

 
IJ

T
L 

C
on

e.
 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

e.
 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

(m
g/

kg
) 

(m
gl

kg
) 

(m
g/

kg
) 

in
or

oa
ni

cs
 - 

- 
- 

- 

- 
- 

I 
-.

 
- 

: 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 

N
o.

of
 

S
am

pi
es

: 
61

 
20

 
41

 
38

%
 

-
-
-
-
a
 

26
%

 
13

(5
0.

0 
30

%
 

0%
 

1 
4 

41
%

 
39

%
 

13
00

.0
 

A
rs

en
ic

 
10

0%
 

8%
. 

2
2
.
9
 

1
0
0
%
 

2
5
%
 

2
2
.
9
 

1
0
0
%
 

0
%
 

5
 6
 

C
a
d
m
i
u
m
 

97
%

 
3
4
%
 

63
 

90
%

 
&

0%
 

63
. 

10
0%

 
27

%
 

19
- 

O
br

om
iu

m
 

. 
10

0%
 

8%
...

 
43

,8
 

.. 
10

0%
 

0
%
 

4
3
8
 

.
 

10
0%

 
1
2
%
 

.
2
Q
,
Q
.
 

C
o
n
o
e
r
 

10
0%

 
13

%
 

1
1
2
.
0
 

1
0
0
%
 

2
5
%
 

4
6
.
3
 

1
0
0
%
 

7
%
 

1
1
2
0
 

r
o
n
 

1
0
0
%
 

2
%
 

.
 

65
,2

00
 0
 

1
0
0
%
 

5
%
 

6
5
.
2
0
0
.
0
 

1
0
0
%
 

0
%
 

I
9
.
4
0
p
 

:
1
0
0
%
.
.
.
 

2
1
%
.
 

1
5
3
.
0
 

10
0%

 
6
0
%
 

1
5
3
.
0
 

.
 

10
0%

 
2%

 
1
8
.
4
 

M
e
r
c
u
r
y
 

. 
3%

 
.
 

3%
 

1
0
9
 

.
 

10
%

 
.
 

10
%

 
10

9 
.
 

. 
0%

 
0
%
 

N
/
A
 

M
o
l
y
b
d
e
n
u
m
 

9
7
%
 

.
 

2%
 

. 
9.

9 
.1

00
4.

 
5
%
-
 

.
.
 
99

. 
95

%
 

.
 

2%
 

. 
7.

4 
Z
i
n
c
 

. 
10

0%
. 

.
 

.2
1%

 
1
2
9
.
0
 

.
 

10
0%

. 
.
 

40
%

 
1
2
9
.
0
 

.
 

10
0%

 
.
 

12
%

 
7
4
.
5
 

-
:
 
S

em
iv

ól
at

lle
s 

. 
. 

. 
. 

. 
. 

. 
. 

--
 

. 
. 

:•
 

. 
N

o.
 

of
.S

ar
pp

te
s 

...
 

51
 

. 
. 

. 
...

. 
2Q

. 
--

 
. 

. 
--

 

A
ce

na
nh

th
er

ie
 

: 
25

%
 

6%
 

09
4 

...
 57

%
. 

60
%

 
.0

.9
4 

.. 
3%

 
.
 

%
 

.0
.1

1 
A

nt
hr

ac
en

e 
.
 
7%

 
. 

.2
7%

 
.
 

I 
3
0
 

.
6
2
%
 

.
 

65
%

 
.
.
 

1 
30

 
. 

. 
3%

 
.
 

.3
%

 
•
.
 

•
0
.
1
7
 

8
e
n
o
W
a
n
t
h
r
a
c
e
a
 

. 
. 

. 
. 

39
%

 
. 

. 
4.

80
 

86
%

 
90

%
 

.
 

4.
80

 .
 

H
 

. 
0.

49
- 

S
en

zo
(&

ov
re

ne
 

3
9
%
 

3
9
%
.
 

.
 

.4
.1

0 
.
 

86
%

 
.
 

90
%

 
.
.
 
4,

10
 
.
.
 

7%
. 

.. 
5%

. 
04

2 
:
g
e
n
z
o
(
b
'
f
f
u
o
r
a
n
t
h
e
n
e
 

. 

39
%

 
. 

. 
29

%
: 

.
5
.
6
0
 

.
 

. 
90

%
 

:
5
.
6
0
 

.
 

7%
 

.
 

. 
8%

 
.. 

0.
52

 
..B

en
zp

(q
hf

lo
er

vl
en

e 
.. 

35
%

 
.
 

. 
35

%
 

.3
.0

0 
.
 

81
%

. 
.8

5%
 .

 
. 

. 
. 

a,
Q

O
 

$
0
4
.
.
 

$%
 

. 
. 

0.
19

. 
:-

pi
 

he
nz

vf
 n

ht
ha

la
te

 
4%

 
4%

 
02

4 
10

%
 

10
%

 
0
.
2
4
 

0%
 

0%
 

N
M

 
N

ot
e 

- 
P

ar
am

et
er

s 
lis

te
d 

in
cl

ud
e 

on
ly

 t
ho

se
 r

ep
or

te
d 

at
 a

 c
on

ce
nt

ra
tio

n 
gr

ea
te

r t
ha

n 
th

e 
ba

ck
gr

ou
nd

 U
T

L0
39

5 
in

 a
t-

 ie
as

t o
ne

 s
am

pi
e 

w
ith

in
 t

he
 a

re
a.

 
N

ot
e 

- 
D

es
cr

ip
tiv

e 
st

at
is

tic
s 

do
 n

ot
 i

nc
lu

de
 v

er
iti

ca
tio

n 
an

d 
ex

te
nt

 o
f 

co
nt

am
in

at
io

n 
sa

m
pl

es
 c

ol
le

ct
ed

 in
 F

ou
rt

h 
Q

ua
rt

er
 1

99
8 

an
d 

Ja
nu

ar
y 

19
99

. 
N

/A
 -

 
N

ot
 a

pp
hc

ab
ie

 



T
ab

le
 

3-
15

. 
S

um
m

ar
y 

of
 

F
re

qu
en

cy
 o

f 
D

et
ec

tio
n,

 
P

er
ce

nt
 o

f 
V

al
ue

s 
G

re
at

er
 

th
an

 
B

ac
kg

ro
un

d 
U

T
L,

5,
5,

 
an

d 
M

ax
im

um
 

C
on

ce
nt

ra
tio

n 
fo

r 
B

ui
ld

in
g 

85
03

 
an

d 
S

W
M

U
 

59
 

A
re

a 
(A

-3
).

 

S
am

pl
e 

In
te

rv
al

: 
C

om
bi

ne
d 

S
ur

fa
ce

 
S

ub
su

rf
ac

e 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
Im

um
 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

D
et

ec
tio

n 
>

 U
T

L 
C

on
c.

 

(m
g/

kg
) 

(m
g/

kg
) 

(m
g/

kg
) 

S
em

iv
ol

at
ile

s 
co

nt
. 

N
o.

 
of

 
S

am
pl

es
: 

S
I 

. 
. 

20
 

. 
31

 

C
h
r
y
s
e
n
s
 

. 
39

%
 

. 
. 

39
%

 
. 

4.
60

 
86

%
 

90
%

 
4.

60
 

7%
 

6%
 

04
8 

D
i
b
e
n
z
o
f
u
r
a
n
 

4%
 

4%
 

0.
48

 
10

%
 

10
%

 
0.

48
 

0%
 

0%
 

N
/A

 

F
lu

or
an

th
en

e 
. 

43
%

 
43

%
 

13
.0

0 
86

%
 

90
%

 
13

.0
0 

13
%

 
13

%
 

1.
40

 

F
iu

or
on

e 
. 

18
%

 
18

%
 

0
.
7
9
 

4
3
%
 

4
5
%
 

0
.
7
9
 

0
%
 

0
%
 

N
/
A
 

l
n
d
e
n
o
(
1
,
2
,
3
-
o
d
)
p
y
r
e
n
e
 

35
%

 
35

%
 

2,
50

 
81

%
 

85
%

 
2.

50
 

3%
 

3%
 

0 
19

 

P
he

na
nt

hr
en

e 
41

%
 

4
1
%
 

9
.
9
0
 

8
6
%
 

9
0
%
 

9
.
9
0
 

1
0
%
 

1
0
%
 

1
.
1
0
 

P
y
r
e
n
e
 

41
%

 
41

%
 

10
.0

0 
86

%
 

90
%

 
10

.0
0 

10
%

 
10

%
 

0.
92

 

V
ol

at
lie

s N
o.

 
of

 
S

am
pl

es
: 

, 
41

 
. 

. 
, 

0 
,
 

. 
41

 

1,
4-

Q
ic

hl
or

ob
en

ze
fle

 
2%

 
, 

2%
 

', 
01

00
12

 
N

/A
 

N
/A

 
N

/A
 

2%
 

, 
2%

 
0
.
0
0
1
2
 

c
i
s
-
1
,
2
-
D
i
c
h
l
o
r
o
e
t
h
e
n
e
 

. 
7%

 
7
%
 

0
 0
2
9
0
 

N
/
A
 

N
/
A
 

,
 

, 
N

/A
 

,
 

7%
 

.
 

7%
 

0
.
0
2
9
0
 

I
o
i
u
a
n
e
 

. 
2%

 
2
%
 

0.
00

28
 

N
/A

 
N

T
A

 
N

/A
 

. 
2%

 
2%

 
00

02
8 

T
ric

hi
or

oe
th

en
e 

15
%

 
15

%
 

0.
05

60
 

N
/A

 
N

/A
 

N
/A

 
15

%
 

, 

15
%

 
0
.
0
5
6
0
 

P
e
s
t
l
c
l
d
é
s
/
P
C
B
s
 

. 

.. 
. 

. 
. 

. 
. 

. 

. 
. 

..'
 

N
o.

of
 

S
am

pl
es

: 
. 

, 
, 

19
 

, 
4 

. 
. 

, 
15

 

4,
4'

-b
D

E
 

. 
5%

 
. 

6%
 

,
 

0.
00

61
 

' 
25

%
 

25
%

' 
' 

, 
0.

00
61

 
0%

 
0%

 
N

/A
 

4,
4-

D
O

T
 

5
%
 

5
%
 

,
 

0.
00

37
 

25
%

 
25

%
, 

0.
00

37
 

, 
, 

0%
 

0
%
 

N
/
A
 

b
e
t
a
.
S
H
C
 

.
 

' 
' 

'2
1%

 
21

%
 

0
.
0
1
8
0
 

1
0
0
%
 

1
0
0
%
 

0.
01

80
' 

'
 

0%
 

'
 

0%
 

'
 

N
/A

 

N
ot

e 
- 

P
ar

am
et

er
s 

h
s
t
o
d
 
i
n
c
l
u
d
e
 
o
n
l
y
 t
h
o
s
e
 r
e
p
o
r
t
e
d
 
a
t
 
a 

co
nc

en
tr

at
io

n 
gr

ea
te

r t
ha

n 
th

e 
ba

ck
gr

ou
nd

 U
T

L 
in

 a
t 

le
as

t 
on

e 
sa

m
pl

e 
w

ith
in

 t
he

 a
re

a.
 

N
ot

o 
- 

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
do

 n
ot

 i
nc

lu
de

 v
or

ifi
ca

tio
n 

an
d 

ex
te

nt
 o

f 
co

nt
am

in
at

io
n 

sa
m

pl
es

 c
oi

le
ct

ed
 i

n 
F

ou
rt

h 
Q

ua
rt

er
 1

99
8 

an
d 

Ja
nu

ar
y 

19
99

 

N
/A

 -
 

N
ot

 a
pp

lic
ab

le
. 

. 



T
ab

le
 3

-1
6.

 
S

um
m

ar
y 

of
 D

is
tu

rb
ed

 S
ur

fa
ce

 A
re

a 
A

-5
 S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
 

—
 

Lo
ca

tio
n:

 
A

5-
O

01
 

A
5-

00
2 

A
5-

00
3 

A
5-

00
4 

S
am

pl
eN

um
be

r 
A

5-
00

1-
0l

 
A

5-
00

l-0
2 

A
5-

00
1-

03
 

A
5-

00
2-

0l
 

A
5-

00
2-

02
 

A
5-

00
3-

O
l 

A
50

03
-0

2 
A

50
03

05
 

A
50

o3
.0

3 
A

50
04

01
 

A
50

04
-0

2 
D

ep
th

(f
tb

gs
}:

 
0.

O
to

O
.5

 
05

to
2.

5 
2.

51
04

.5
 

0.
01

00
5 

0.
51

02
.5

 
O

O
to

O
.5

 
0.

51
02

5 
0.

51
02

5 
25

to
45

 
0.

O
to

O
.5

 
O

S
lo

 1
7 

P
ar

am
et

er
s 

In
or

ga
nl

cs
 (

m
g/

kg
) 

- 

A
lu

m
in

um
 

tIt
O

O
 B
 

9
9
1
0
 

9
4
8
0
 

8
6
1
0
 
B
 -

.
 

39
40

 
54

90
8 

-
 

70
80

 
77

50
 

58
30

 
71

70
 8

 
18

70
 B

 
A

nt
im

on
y 

0
5
7
u
1
 

i
u
l
 

09
8U

 
0
.
9
2
F
 

0
5
9
U
 

08
7U

1 
0.

93
U

1 
25

 
I 

0.
94

U
1 

0.
94

F
1 

1.
2 

I
 

A
rs

en
ic

 
6.

7 
54

 
68

 
29

 
2.

8 
S

S
 

3 
3.

8 
82

 
4 

39
 

B
an

um
 

25
.3

6 
30

.3
 

73
7 

35
.8

 B
 

40
.4

 
31

.6
 B

 
23

4 
31

.8
 

21
 

39
.3

 B
 

20
4 

B
er

yl
liu

m
 

- 
03

7 
0.

59
 

0.
68

 
02

 F
 

03
8 

0.
17

 F
 

05
2 

0.
48

 
0.

58
 

0.
23

 F
 

0.
28

 F
 

C
ad

m
iu

m
 

0.
24

 
I 

j 
02

1 
0.

19
 

03
9 

0.
21

 
0.

6 
06

6 
I 

03
2 

0.
26

 
0.

2 
C

al
ci

um
 

27
30

00
 B

 
92

80
0 

B
 

i6
00

oo
 

30
30

00
 B

 
25

90
00

 B
 

28
20

00
8 

11
00

00
 B

 
16

80
00

8 
20

80
00

 
26

00
00

 8
 

3
0
7
0
0
0
 
8 

C
h
r
o
m
i
u
m
 

13
8 

59
 

14
.1

 
95

 
53

 
71

 
6.

1 
6.

1 
89

 
8.

6 
4.

4 
C

ob
al

t 
2.

6 
13

4 
12

_a
 

18
 

2.
2 

1.
9 

18
 

2.
9 

S
 

2.
1 

1.
2 

C
op

pe
r 

4 
6.

76
 

97
 

2.
9 

5.
5B

 
3.

2 
57

B
j 

34
66

1 
8.

8 
36

 
2.

6 
Ir

on
 

1
1
7
0
o
 

1
9
6
0
0
 

1
3
7
0
0
 

6
4
3
0
 

7
8
1
0
 

60
60

 
87

80
 

14
70

0 
Ii9

oo
 

7
7
9
0
 

4
4
7
0
 

-
 

- 
Ls

ad
 

6
.
1
 

1
2
.
9
 

7
.
4
 

4
.
4
 

4
4
 

5
4
 

5
 

8
.
2
 

6
.
7
 

6.
5 

2.
5 

M
ag

ne
sk

un
 

2
8
3
0
 B
 

2
0
0
0
 

2
0
0
0
 .

J
 

24
40

 6
 

2
4
1
0
 

21
70

 8
 

22
20

 
23

60
 

22
00

.1
 

22
60

 B
 

2
2
9
0
 

M
an

ga
ne

se
 

20
9 

1
2
1
 

1
0
6
 J
 

1
3
0
 

1
5
8
 

1
3
9
 

7
9
5
 

8
7
6
 

1
5
1
 J
 

2
0
0
 

1
5
9
 

M
o
l
y
b
d
e
n
u
m
 

o
 4
5
 8
 

7
3
 

1
3
 

&
4
9
 B
 

0
7
5
 

0
.
6
2
8
 

0
S
5
 

0
.
9
8
 

2
2
 

0
.
4
9
 F
 

2
.
4
 

N
i
c
k
e
l
 

8
.
4
 

1
4
.
8
 

1
6
.
7
 

5
5
 

4
.
4
 

5
.
4
 

B
 

5
.
5
 

1
0
.
5
 

5
.
8
 

3
.
4
 

P
o
t
a
s
s
i
u
m
 

2
2
1
0
 

2
6
0
0
 

2
1
8
0
 

1
5
1
0
 

1
0
9
0
 

1
2
0
0
 

2
1
1
0
 

2
2
4
0
 

1
6
4
0
 

1
3
0
0
 

5
8
5
 

S
e
l
e
n
i
u
m
 

0
.
7
1
U
1
 

1
2
 

j
 

0.
79

U
 

0
.
7
4
U
 

0
7
2
U
 

0
7
1
U
 

0
.
7
6
U
 

0
.
7
5
U
 

0
.
7
6
U
 

0
.
6
8
U
 

0
6
9
U
 

S
o
d
i
u
m
 

-
 

45
2 

1
2
5
0
 

1
4
9
0
 

4
3
8
 

-
 

11
30

 
4
4
1
 

9
4
0
 

9
6
3
 

-
 

14
90

 
8
7
3
 

1
4
4
0
 
B
 

V
a
n
a
d
i
u
m
 

2
8
.
4
 

1
1
 
I
 

2
4
4
 

2
2
 

1
3
.
6
 

1
9
.
3
 

1
3
.
5
 

1
4
 

2
1
.
9
 

2
2
.
9
 

1
3
7
 

Z
i
n
c
 

1
6
.
4
 B
 

2
1
.
5
 
j
p
5
 7 

l
B
S
 6
 

1
2
.
6
 

1
S
2
 8
 

1
3
4
 

2
8
.
4
 

2
6
.
4
 

1
6
.
5
 

1
3
 

S
e
m
W
o
l
a
t
i
l
e
s
 

N
D
 

N
D
 

N
A
 

N
O
 

N
D
 

N
D
 

N
D
 

N
D
 

N
A
 

N
D
 

N
D
 

V
o
l
a
t
l
l
e
s
 

(m
g/

kg
) 

N
A

 
N

A
 

- 
N

A
 

- 
N

A
 

-
 

- 
. 

N
A

 
N

A
 

- 
M

et
hy

le
ne

 c
hl

or
id

e 
- 

0.
00

34
 

0.
00

15
 F

 
0.

00
24

 
0 

00
16

 F
 

0.
00

16
 

P
as

tlo
id

e&
P

C
B

s 
N

D
 

N
D

 
N

A
 

11
0 

N
D

 
N

D
 

N
D

 
N

D
 

N
A

 
N

D
 

N
D

 

E
xp

lo
si

ve
s 

N
D

 
N
D
 

N
D
 

1
1
0
 

N
D
 

N
D
 

N
O

 
N

D
 

N
D

 
N
D
 

N
D
 

N
A
.
 

N
ot

 a
na

ly
ze

d 
N

D
- 

N
ot

 d
et

ec
te

d 
D

L-
 

O
ttu

tlo
n 

(a
ct

or
 

a 
- 

S
ee

 T
ab

le
 2

-1
0 

fo
r 

da
ta

 q
ua

lif
ie

r d
ef

in
iti

on
s 

. 
. 

C
A

j 
b-

 P
a,

am
et

er
s l

im
ite

d t
o 

th
os

e 
de

te
ct

ed
 in

 a
t 

ea
st

 
on

e 
sa

m
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

N
ot

e 
- 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 U

T
L 

aa
s 



T
ab

le
 

3-
17

. 
S

um
m

ar
y 

of
 

F
re

qu
en

cy
 o

f 
D

et
ec

tio
n,

 
P

er
ce

nt
 o

f 
V

al
ue

s 
G

re
at

er
 t

ha
n 

B
ac

kg
ro

un
d 

U
T

LQ
5,

95
, 

an
d 

M
ax

im
um

 
C

on
ce

nt
ra

tio
n 

fo
r 

D
is

tu
rb

ed
 

S
ur

fa
ce

 
A

re
a 

(A
-5

).
 

S
am

pl
e 

C
om

bi
ne

d 
S

ur
fa

ce
 

S
ub

su
rf

ac
e 

In
te

rv
al

: 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 o
f 

P
er

ce
nt

 
M

ax
im

um
 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

D
et

ec
tio

n 
>

 U
T

L 
C

on
c.

 
D

et
ec

tio
n 

>
 

U
T

L 
C

on
c.

 

(m
g/

kg
) 

(m
g/

kg
) 

(m
g/

kg
) 

In
or

ga
ni

cs
 

N
o.

 o
f 

S
am

pl
es

: 
1 

1 
4 

7 

A
nt

tr
nà

ny
 

36
%

 
18

%
 

2.
5 

50
%

 
0%

 
Q

94
 

29
 

82
9 

as
 

C
ad

m
iu

m
 

10
0%

 
27

%
 

1.
0 

10
0%

 
0%

 
0.

26
 

10
0%

 
43

%
 

1.
0 

C
op

pe
r 

10
0%

 
9%

 
34

6 
10

0%
 

0%
 

. 
4.

00
 

10
0%

 
14

%
 

34
6 

M
ol

yb
de

nu
m

 
10

0%
 

9%
 

7.
3 

10
0%

 
0%

 
0.

62
 

10
0%

 
14

%
 

7.
3 

S
&

en
iu

rn
 

9%
 

9%
 

1.
2 

0%
 

0%
 

N
M

. 
14

%
 

14
%

 
12

 
Z

in
c 

10
0%

 
9%

 
55

.7
 

10
0%

 
0%

 
18

.3
0 

10
0%

 
14

%
 

55
.7

 

N
ot

e 
- 

P
ar

am
et

er
s 

lis
te

d 
in

cl
ud

e 
on

ly
 t

ho
se

 r
op

or
te

d.
at

 a
 c

on
ce

nt
ra

tio
n 

gr
ea

te
r t

ha
n 

th
e 

ba
ck

gr
ou

nd
 U

T
L 

in
 a

t 
le

as
t o

no
 s

am
pl

e 
w

ith
in

 t
he

 a
re

a.
 

N
ot

e 
- 

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
do

 n
ot

 
nc

lu
de

 v
er

ifi
ca

tio
n 

an
d 

ex
te

nt
 o

f 
co

nt
am

in
at

io
n 

sa
m

pl
es

 c
ol

le
ct

ed
 in

 F
ou

rt
h 

Q
ua

rt
er

 1
99

8 
an

d 
Ja

nu
ar

y1
99

9.
 

. 

(0
 



T
able 3-18. 

S
um

m
ary 

of E
xplosive O

rdnance D
eposition R

ange (E
O

D
) S

oil 
S

am
ple D

etected R
esults, cont'd. 

Location: 
E

O
D

-005 
E

O
D

.006 
E

O
D

-007 
E

0D
-o08 

S
am

ple N
um

ber 
E

O
D

-005-01 
E

O
D

-005-02 
E

O
D

-005-oa 
E

O
D

-006-01 
E

0D
-006-02 

E
O

D
-o07-01 

E
O

D
-007-02 

E
O

D
-008-ol 

E
O

D
-008-02 

A
l-D

oe-oS
 

D
epth(ftbgs): 

oO
toO

5 
o.5to25 

4.5toC
.O

 
O

.O
toO

.5 
o5to2.5 

O
.O

toO
.5 

0.S
to2.5 

0.O
tooS

 
o.5to2.5 

25to4.5 

P
aram

etere 
- 

lnorganlcs-(m
g/k9) 

- 
- 

- 

A
lum

Inum
 

4130 
3
9
5
0
8
 

2
5
5
0
 

5
0
7
0
 

24308 
1
6
2
0
0
 

$
0
7
0
 6
 

1
8
1
0
0
 

3
4
5
0
 B
 

3
4
0
0
 

C
 

A
n
t
i
m
o
n
y
 

-
 

- 
O

.83U
 

o.eeuI 
O

.96U
1 

1.4 
0.93U

 
I 

093U
 

O
B

B
U

 
O

.B
B

U
 

ogiul 
o.gaul 

A
esentt 

3.7 
84 

3
.
2
 

3
1
 

6
.
2
 

3
.
5
 

6
 

4
.
 

4
8
 

5
5
 

(
"
U
 

B
a
r
i
u
m
 

2
5
.
7
 

5
0
 

1
0
 

-
 46.3 

32.8 
76.3 

120 
56.9 

24.9 
18 

B
eryllIum

 
0.1 U

 
062 

041 
0 13 

U
 

0.45 
0
.
4
1
 

0.57 
0 45 

0.37 
038 

C
adm

ium
 

023 
0 

16 
- 

0.17 
0.71 

I 
0.65 

I
 

- 0.34 
0.3 

0.18 
0.22 

- 
- 024 

C
a
l
c
I
u
m
 

276000 
135000 8 

310000 
256000 

1620008 
188000 

196000 6 
229000 

293000 8 
290000 

C
hrom

ium
 

7.4 
5.8 

5.9 
86 

62 
16.7 

71 
193 

59 
69 

C
obalt 

2.6 
3.2 

4$ 
33 

3.4 
28 

4.5 
34 

15 
11 

C
opper 

. 
. 

. 
4.3 

8.4 
I 

14.8 
I 

7.8 
4.9 

5.1 
19 

3.5 
6810 

6740 
6870 

7
8
5
0
 

3
6
9
0
 

1
1
0
0
0
 

7
2
6
0
 

1
2
9
0
0
 

5
0
1
0
 

6
5
1
0
 

Lead 
. 

7.5 
65 

5 
15.4 

14 
12.9 

8.7 
9.2 

4.4 
3.9 

M
agnesIum

 
2210 

26808 
1910J 

2450 
18708 

$080 
21406 

3130 
19808 

. 
2180J 

M
anganese 

169 
543 

188J 
401 

131 
170 

426 
116 

Ill 
127J 

M
olybdenJm

 
0.55 

0.78 
1 

083 
13 

06 
14 

086 
13 

13 
N

ickel 
5.3 

8 
7.7 

6.7 
99 

66 
74 

9 
58 

54 
P

otassIum
 

753 
8
9
5
 

1
Q
7
0
 

9
0
7
 

7
4
2
 

2
1
2
0
 

7
4
7
 

1
9
3
0
 

6
1
6
 

1
1
1
0
 

S
elenium

 
0
6
7
U
 

0
.
7
1
U
 

0
7
8
U
 

0
8
6
U
 

0
.
7
5
1
)
 

0
.
7
5
U
 

0
.
7
2
U
 

0
7
1
1
)
 

0
.
7
4
U
 

0
8
U
 

S
I
l
v
e
r
 

0 47 U
 

0 49 U
 Io M

 R
 

I 
I 

5 
1
 

0 5
2
 
U
 

0
.
5
2
 U
 

0
.
5
 U
 

0
 4
9
 U
 

0.51 U
 

I 
055 R

 
I
 

S
odium

 
4
2
5
 

8
3
0
 B
 

1
7
2
0
 

556 
1120 B

 
478 

9906 
471 

16206 
1860 

T
hallium

 
0881) 

093U
 

1U
 

111) 
098(3 

0.991) 
0.941) 

0.93(3 
o.S

S
U

 
V

anadium
 

288 
148 

11.7 
241 

12.6 
321 

31.4 
40.2 

17.1 
16 

Z
Ino 

20.4 
12,8 8 

27.2 
28.7 

33.6 8 
352 

133 B
 

18.1 
196 B

 
. 

36 

E
x
p
l
o
s
l
v
e
s
-
(
m
g
/
k
g
)
 

2,4,6-T
rlnltrotoIuene 

200 U
 

0200 U
 

0 200 U
 

0.200 
U

 
0.32 

0.200 
U

 
0.200 U

 
0 200 U

 
0200 

U
 

0.200 
(3 

2,4-O
lnitrotoluone 

0.200 U
 

0.200 U
 

0.200 
U

 
0.200 

U
 

26 
D

C
 

0.200 
U

 
0.200 

U
 

0 200 U
 

0.200 
U

 
0 200 U

 

2,6.D
initrotoluene 

&
200 Li 

0200 U
 

0 200 U
 

0200 
U

 
1.9 

0 200 U
 

0.200 U
 

0.200 
U

 
0.200 

U
 

0.200 U
 

T
otal O

rganic C
arbon fing&

q) 
N

A
 

. 
N

A
 

N
A

 
N

A
, 

N
A

 
- 

N
A

 
N

A
 

N
A

 
N

A
 

- N
A

 

.-N
A

- 
N

ot analyzed 
D

L- 
D

fliA
lon factor 

a- 
S

ee T
abie 2-to for data qualifier defInitions 

b 
P

aram
eters lIm

ited In those defected in at least ale sam
ple (see A

ppendi C
) 

c- C
L 100 

N
ote - B

oed values exceed background U
1Ls.s 



. 
. 

T
able 3-18. 

S
um

m
ary ot E

xplosive O
rdnance D

eposition R
ange (E

O
D

) S
oil S

am
ple D

etected R
esults 

- 

LocatIon: 
E

O
D

-O
01 

E
O

D
-0o2 

E
O

D
-003 

E
O

D
O

O
4 

S
am

pleN
um

,er 
E

O
D

-001-ol 
E

O
D

-D
O

1-02 
E

O
D

-002-0I 
E

00-o02-o2 
E

O
D

-003-01 
E

O
D

-003-02 
E

O
D

-003-03 
E

O
D

-004-ol 
E

00004'02 E
0D

00403 
D

epth (ft bgs): 
00 to 0.5 

05 to 2.0 
0.0 to 0.5 

0.5 
to 25 

00 to 0.5 
05 to 2.5 

65 to 8.0 
0.0 to 0.5 

0.5 to 2.5 
4.5 to 50 

P
aram

eters 
m

o rg en lcs-(m
g/kg) 

A
lLrrnlnufn 

9550 
28008 

10600 
93509 

11400 
11400$ 

4640 
8690 

12600 B
 

2330 
A

ntim
ony 

0.86U
 

082U
 

088U
 

0.89U
 

1.1 
0.91U

1 
097U

 
1 

0.93U
1 

0.92U
 

4,7 
4,3 

4,9 
3 

4.4 
5.6 

5 6 
10.8 

5.4 
8 7 

B
a
r
i
u
m
 

53.7 
38.1 

77.2 
48.9 

54.9 
49.9 

29 
2 

48.9 
63 3 

12.7 
B

eryllIum
 

0 3 
0.34 

034 
0.46 

037 
0.56 

055 
0 11 U

 
0.67 

0.51 
C

adm
ium

 
0.14 

0.32 
0.24 

022 
0.22 

0.26 
0.23 

0.25 
0.16 

- 
0.16 

0
a
l
c
k
m
 

207000 
3
0
1
0
0
0
 B
 

219000 
2250009 

1
9
3
0
0
0
 

1
8
4
0
0
0
8
 

1
5
8
0
0
0
 

281000 
213000 B

 
246000 

C
hrom

ium
 

17 
6
 

1
4
.
7
 

7
.
4
 

1
3
2
 

7
.
7
 

6
.
5
 

1
1
.
8
 

6
7
 

5
9
 

C
o
b
a
l
t
 

3.6 
4
.
4
 

5
1
 

1
.
5
 

4
3
 

2
.
7
 

4
 

5
8
 

1
.
9
 

1
.
3
 

C
o
p
p
e
r
 

5
 

3
8
 

8
.
8
 

2
0
6
 

I
 

7.5 
6
 

6
8
 

3
8
 

3
.
5
 

6
.
8
 

I
r
o
n
 

9
3
8
0
 

5
8
3
0
 

1
0
5
0
0
 

8
2
9
0
 

1
0
5
0
0
 

1
1
3
0
0
 

1
1
8
0
0
 

1
4
5
0
0
 

2
1
1
0
0
 

5
6
4
0
 

L
e
a
d
 

1
0
.
4
 

6
.
5
 

1
6
6
 

5
.
6
 

1
2
9
 

1
0
5
 

8
.
1
 

9
.
1
 

5
.
8
 

4
.
4
 

M
6
g
r
i
e
s
T
u
n
 

8
2
6
0
 

2
5
0
0
 B
 

2
7
0
0
 

2
8
2
0
9
 

2
5
8
0
 

2
4
9
0
 a
 

1580 4
 

2
7
4
0
 

2
6
0
0
 
B
 

2
2
0
0
4
 

M
a
n
g
a
n
e
s
e
 

2
1
1
 

4
3
7
 

2
8
8
 

1
1
7
 

1
6
1
 

1
2
7
 

1
8
3
J
 

2
4
5
 

5
2
 

1
3
6
J
 

M
o
l
y
b
4
e
n
i
j
m
 

0
.
8
9
 

0
.
9
9
 

1
2
 

0
.
6
4
 

1
.
4
 

1
5
 

0
.
7
6
 

1
 7
 

1
 

2
 

N
i
c
k
e
l
 

8
9
 

7
8
 

8
7
 

5
.
7
 

8
5
 

7
 

1
1
.
6
 

1
0
 

6
.
1
 

4
.
2
 

P
o
t
a
s
s
i
u
m
 

2
7
3
0
 

5
5
9
 

1
7
9
0
 

9
6
4
 

1
5
5
0
 

1
3
2
0
 

1
7
5
0
 

1
1
8
0
 

1
8
4
0
 

1
0
8
0
 

S
e
l
e
n
i
u
m
 

0
.
7
 U
 

0
.
6
6
 U
 

0
7
3
 U
 

0
.
7
2
 U
 

0
.
7
1
 U
 

0
7
4
 U
 

0
.
7
9
 U
 

0
.
7
1
 U
 

0
.
9
4
 F
 

0
.
7
5
 U
 

S
i
l
v
e
r
 

0
.
4
8
U
 

0
4
6
0
!
 

0
7
3
!
 

0
5
l
.
l
f
 

0
8
7
 

J
 

19 
1
 

0
5
5
R
1
 

04914 
052tJ 

0
.
5
2
f
t
 

S
o
d
i
u
m
 

4
4
8
 

1
0
5
0
 B
 

4
9
8
 

-
 

962 B
 

-
 

414 
-
 

1070 B
 

2
3
3
0
 

4
2
9
 

1
3
4
0
 B
 

1
8
8
0
 

t
h
a
w
w
n
 

0
.
D
I
U
 

0
,
8
7
1
4
 

0
9
6
1
4
 

0
.
9
4
1
4
 

0
9
3
4
4
 

0
,
9
6
1
4
 

l
i
t
)
 

0
9
3
4
4
 

0
.
S
S
U
 

0
9
8
1
4
 

V
a
n
a
d
i
u
m
 

3
4
 6
 

3
8
.
8
 

3
2
 4
 

1
9
.
3
 

2
8
.
2
 

2
2
.
7
 

1
4
.
7
 

6
9
 6
 

I
 

16.5 
1
2
.
5
 

Z
l
n
*
 

2
5
0
 

1
1
8
8
 

8
6
4
 

2
9
3
$
 

2
7
,
5
 

1
9
4
8
1
 

544 
1
8
 

1
1
.
8
8
1
 
4
4
1
 

E
xplosives-(m

g/kg) 
2
,
4
,
6
-
T
r
n
F
t
r
o
t
o
i
u
e
n
,
 

0.200 
14 

0
2
0
0
 U
 

0
.
2
0
0
 U
 

0
 2
0
0
 
1
4
 

0.200 
U

 
0.190 U

 
0,100 I) 

0
 2
0
0
 U
 

0 2
0
0
 
U
 

0
 2
0
0
 
L
I
 

2
,
4
-
D
i
n
i
t
r
o
t
o
l
u
e
n
e
 

0
.
2
0
0
 
L
i
 

0
2
0
0
 
U
 

0
.
2
0
0
 U
 

0
.
2
0
0
 
U
 

0
.
2
0
0
 U
 

0
 1
9
0
 U
 

0
 1
9
0
 U
 

0
2
0
0
 
U
 

0
.
2
0
0
 U
 

0
2
0
0
 U
 

2
8
'
D
i
n
t
t
r
o
t
o
l
u
e
n
e
 

&
200 U

 
0200 U

 
0
2
0
0
 U

 
0
2
0
0
 U
 

0
2
0
0
 U
 

0
 i
S
O
 U
 

0.190 U
 

0.200 Ii 
0.200 

U
 

0200 
U

 

T
otal O

rganic C
arbon (m

g/kg) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
--IN

A
- 

N
ot 

analyzed 
D

L - 0itiion lactor 
a - S

ee T
able 2'IO

 (or data qualiF
Ier definitIons. 

b- 
P

aram
eters 

lim
Ited to those detected In at least one sam

ple 
(see A

ppendix E
) 

- 
C

- 
D

L 100 
N

ote. 
B

oxed values e coed background U
T

L ae, 



T
ab

le
 3

-1
8.

 
S

um
m

ar
y 

ot
 E

xp
lo

si
ve

 O
rd

na
nc

e 
D

ep
os

iti
on

 
R

an
ge

 (
E

O
D

) 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, c

on
t'd

. 

Lo
ca

tio
n:

 
E

O
D

-0
09

 
E

O
D

'O
l 0

 
E

O
D

-0
1 

1 

S
am

pl
e 

N
um

be
r 

E
O

D
-0

09
-o

1 
E

O
D

-o
09

-0
4 

E
O

D
-0

09
-0

2 
E

O
D

-0
l0

-o
1 

E
O

D
-0

10
-0

2 
E

O
D

-0
10

-o
5 

E
O

D
-O

10
-0

3 
E

O
0-

01
o-

06
 

E
O

D
-O

I1
-0

1 
E

O
0-

ol
l-0

2 
E

O
D

-o
II'

o3
 

D
ep

th
(f

tb
gs

):
 

O
.O

lo
O

.5
 

O
.O

to
O

S
 

o5
to

2O
 

0.
O

to
O

.5
 

05
to

2.
5 

c.
5t

o2
.5

 
45

10
6.

5 
- 

4.
5t

o6
5 

O
O

to
O

S
 

0.
51

o2
.5

 
5.

5t
o7

5 

P
ar

am
et

er
st

b 
W

I' 
lx

i?
 

In
or

ga
nl

cs
-(

m
g/

kg
) 

- 
- 

- 

A
lu

m
in

um
 

-
 

14
00

0 
1
7
2
0
0
 

2
7
4
0
8
 

15
10

0 
42

30
 B

 
45

90
 B

 - 
79

40
 

48
50

 
14

40
0 

27
40

8 
:3

68
0 

- 

A
nt

im
on

y 
- 

1.
4 

o.
sg

ul
 

2.
2 

I 
O

.8
8U

1 
I
 

I
 

O
.9

8F
1 

09
80

1 
0.

95
U

1 
0.

86
01

 
I
 

I
 

iu
l 

fls
en

jo
 

3 
7 

3.
9 

7.
6 

5,
3 

7.
2 

4.
5 

58
 

7.
2 

3.
4 

2.
3 

6.
8 

B
ar

iu
m

 
--

 
56

.8
 

57
.2

 
25

4 
- 

41
.8

 
- 

31
.8

 
33

 
17

.1
 

14
.2

 
53

.1
 

23
6 

43
 

B
*,

yl
tiu

m
 

0.
35

 
03

3 
0,

45
 

04
3 

05
2 

04
8 

09
5 

08
 

0.
23

F
 

0.
31

 
0.

98
 

C
ad

m
iu

m
 

- 
02

8 
0.

26
 

- 
0.

33
 

0 
Il 

0.
28

 
02

7 
03

1 
0.

28
 

0.
14

 
- 

0.
22

 
I 

04
8 

I 

C
al

ci
um

 
17

80
00

 
18

90
00

 
28

80
00

8 
19

10
00

 
31

20
00

8 
27

40
00

8 
13

80
00

 
18

90
00

 
24

10
00

 
29

40
00

 B
 

11
20

00
 

C
hr

om
iu

m
 

- 
15

 
17

2 
57

 
16

8 
59

 
6.

1 
9.

4 
6.

8 
- 

14
.8

 
5.

3 
5.

8 

C
ob

al
t 

2.
7 

25
 

2.
7 

3.
1 

4.
4 

1.
4 

2.
9 

3.
1 

3.
2 

05
8 

5 

C
op

pe
r 

7.
7 

7.
4 

10
 

52
 

3.
4 

2.
3 

7.
2 

68
 

--
 

- 
4 

- 
3.

5 
--

 
79

 

Ir
O

n 
98

90
 

10
50

0 
37

40
 

12
70

0 
75

70
 

5
7
4
0
 

2
0
1
0
0
 

1
4
2
0
0
 

9
2
2
0
 

4
1
9
0
 

1
9
4
0
0
 

Le
ad

 
11

.6
 

lO
g 

5.
1 

ii 
53

 
4.

4 
12

.8
 

10
1 

89
 

- 
3.

8 
12

5 

M
ag

ne
sI

um
 

3
2
2
0
 

3
5
8
0
 

28
40

 
s
i
l
o
 

2
1
8
0
 

1
7
2
0
 

1
0
6
0
.
)
 

18
70

J 
28

70
 

21
00

 
24

20
.)

 

M
an

ga
ne

se
 

1
9
4
 

-
 

18
8 

16
6 

- 
11

5 
15

2 
75

.2
 

56
.1

 
J 

94
.4

J 
19

8 
81

 
17

1 
J 

M
ol

yb
rle

nu
m

 
0 

86
 

0 
76

 
1 

5 
2.

5 
L8

 
0 

87
 

2.
4 

2.
2 

0.
87

 
1 

1 
5,

2 

N
ic

ke
l 

84
 

8.
9 

5 
89

 
5.

9 
44

 
17

.8
 

12
.3

 
84

 
38

 
16

2 
P

ot
as

si
um

 
28

50
 

81
40

 
70

9 
25

20
 

68
3 

53
4 

31
80

 
25

40
 

16
50

 
- 

49
8 

27
10

 
- 

S
el

en
iu

m
 

- 
- 

0.
71

U
 

0.
72

01
 

5 
I 

0.
72

0 
0.

79
0 

07
1U

 
0.

80
 

07
7U

 
07

0 
0.

69
0 

08
4U

 
04

90
 

os
i) 

0.
48

Lt
 

05
01

 
0.

55
0 

I 
04

90
1 

o.
ss

l 
U

.5
3B

1 
0.

48
0 

04
80

1 
U

S
S

R
! 

S
od

iu
m

 
40

8 
39

6 
10

10
 B

 
49

0 
15

50
 B

 
15

50
 B

 
- 

18
20

 
15

20
 

39
5 

11
10

 B
 

13
20

 

T
ha

lli
um

 
0.

92
0 

0.
95

LJ
1 

41
 

I 
0.

94
0 

1
0
 

0.
93

0 
10

 
09

90
 

0.
92

0 
0.

90
 

I.I
LJ

 
V

an
ad

iu
m

 
33

.4
 

35
.6

 
19

 
34

.7
 

20
.2

 
14

.4
 

- 
26

.9
 

20
 9

 
32

 
14

.7
 

26
 7

 

Z
In

c 
. 

33
.3

 
32

.2
 

18
 4

 
18

.8
 

15
.2

 
8.

3 
I 

38
.6

 
37

.6
 

20
6 

14
.8

 
I 

65
.1

 
I 

E
xp

lo
sl

ve
s-

(m
gt

kg
) 

2
,
4
,
6
-
t
r
i
n
l
t
r
o
l
o
T
u
e
n
e
 

02
00

 U
 

0.
20

0 
U

 
0 

20
0 

lJ
 

0.
20

0 
U

 
02

00
 U

 
0.

20
0 
U
 

0,
20

0 
U

 - 

20
0 

U
 

0.
20

0 
0 

0 
20

0 
U

 
0.

20
0 

U
 

2,
4-

D
in

itr
ot

ol
ue

ne
 

0.
20

0 
U

 
0.

20
0 

U
 

0.
20

0 
U

 
0 

20
0 

U
 

0.
20

0 
U

 
0.

20
0 

U
 

0.
20

0 
U

 
0.

20
0 

U
 

0.
20

0 
U

 
0.

20
0 

U
 

0 
20

0 
U

 

2,
6.

D
in

itt
ot

oi
ue

ne
. 

G
S

O
O

 
U

 
02

00
 U

 
0.

20
0 

U
 

02
00

 U
 

- 
- 

0.
20

0 
U

 
02

00
 U

 
0.

20
0 

U
 

0.
20

0 
U

 
0 

20
0 

U
 

0.
20

0 
U

 
0.

20
0 

U
 

T
ot

al
 O

rg
an

ic
 C

ar
be

n 
(m

gf
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
- 

N
A

 
N

A
 

N
A

 
N

A
 

15
20

 
cc

 

--
ft4

A
- 

N
ot

 a
na

ha
ed

 
D

L-
 

O
llt

fti
on

 
fa

ct
or

 
a 

S
ee

 T
ab

ie
 2

-1
0 

to
, 

da
ta

 q
ua

iit
fle

r 
de

fin
iti

on
s 

b-
 P

ar
am

et
er

s 
lim

ite
d 

to
 th

os
e 

de
te

ct
ed

 in
 a

t 
ie

as
t o

ne
 s

am
pi

e 
(s

ee
 A

pp
en

db
 

E
) 

c 
D

LI
O

O
 

N
ot

e-
 

B
oe

d 
va

lu
es

 ex
ce

ed
 ba

ck
gr

ou
nd

 
U

T
L 

ae
s 



T
ab

le
 3

-1
8.

 
S

um
m

ar
y 

of
 E

xp
lo

si
ve

 O
rd

na
nc

e 
D

ep
os

iti
on

 R
an

ge
 (

E
O

D
) 

S
oi

l 
S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
'd

. 
Lo

ca
tio

n:
 

E
O

D
-1

00
 

E
O

D
-1

01
 

E
O

D
-1

02
 

E
O

D
-1

O
3 

E
O

D
-1

o4
 

S
am

pl
e 

N
um

be
r:

 E
O

D
-1

00
-O

1 
E

O
D

-lO
o-

02
 E

O
D

-1
O

1-
0l

 
E

O
D

-1
01

-0
2 

E
O

D
-1

02
-0

1 
E

O
D

-1
02

-0
2 

E
C

D
'1

03
-0

1 
E

0D
-1

03
-0

2 
E

O
D

-1
04

-o
1 

E
O

D
-1

04
-o

4 
E

O
D

-1
04

-o
2 

D
ep

th
(f

tb
gs

):
 

0.
01

00
.5

 
O

.5
to

l.8
 

0.
O

to
O

.5
 

0.
S

to
l.4

 
0.

01
00

.5
 

05
1o

1.
9 

0.
O

to
O

.5
 

0.
5t

o2
.5

 
0.

O
lo

O
.5

 
O

.O
to

O
.5

 
0.

51
01

.4
 

P
ar

am
et

er
su

b 

in
or

ge
nl

cs
-(

m
g/

kg
) 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
A

lu
m

in
um

 

A
nt

im
on

y 
' 

A
ts

en
i 

B
ar

iu
m

 

B
ry

lU
um

 
. 

. 
. 

. 
. 

C
ad

m
iu

m
 

C
al

Q
lq

m
 

. 
. 

C
hr

om
iu

m
 

. 
. 

. 

C
ob

al
t 

. 

C
op

pe
r 

.. 
. 

. 
. 

. 
. 

. 
. 

. 
...

 
lro

a 
Le

ad
 

M
ag

ne
st

um
 

M
an

ga
ne

se
 

. 
M

ol
yb

de
nu

m
 

N
ic

ke
l 

- 

S
el

en
iu

m
 

S
ilv

er
 

S
od

iu
m

 
T

ha
lu

ur
n 

V
an

ad
iu

m
 

Z
ln

 

E
xp

lo
sl

ve
s-

(m
g/

kg
) 

2,
4,

S
-T

rin
rt

ro
to

lu
en

e 
0.

37
0 

U
 

0.
25

 U
 

0.
37

0 
U

 
0.

37
0 

U
 

0 
37

0 
U

 
0$

70
 U

 
0,

$7
 

U
 

Q
37

V
 U

 
03

6 
U

 
0.

37
0 

U
 

37
00

0 
U

 
2,

4-
D

in
ltr

ot
ol

ue
ne

 
0.

26
0 

U
 

0.
25

 U
 

0.
26

0 
U

 
0.

26
0 

U
 

0.
26

0 
U

 
0.

26
0 

U
 

0.
26

 
U

 
0.

26
0 

U
 

0.
26

 
U

 
0.

26
0 

U
 

0.
26

0 
U

 
2,

6'
D

in
itr

ot
ol

ue
ne

 
0.

47
0 

U
 

0,
26

 U
 

0 
47

0 
U

 
0 

47
0 

U
 

0.
47

0 
U

 
0,

47
0 

U
 

0.
47

 
U

 
D

.4
7 

U
 

0.
46

 
U

 
0.

47
0 

U
 

0.
47

o 
U

 

T
ot

al
 O

rg
an

ic
 C

ar
bo

n 
(m

g/
kg

) 
14

A
 

N
A

 
M

A
 

N
A

 
' 

' 
N

A
 

' N
A

 
N

A
 

N
A

 
'N

A
 

N
A

 
N

A
 

-d
N

A
- 

N
ot

 
an

aF
yz

ed
 

D
L-

 
D

iIL
M

on
 fa

ct
or

. 
a 

S
ee

 T
ab

le
 2

-1
0 

fo
r d

at
a 

qu
al

ifi
er

 de
fin

iti
on

s 
b 
- 

P
ar

ar
ne

ie
rs

 l
Im

ite
d 

to
 t

ho
se

 d
et

ec
te

d I
n 

at
 le

as
t o

ne
 s

am
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

C
- 

D
L 

10
0 

N
ot

e.
 B

ox
ed

 v
al

ue
s 

ex
ce

ed
 ba

ck
gr

ou
nd

 
U

T
L 

as
s 

. 



T
ab

le
 3

-1
8.

 
S

um
m

ar
y 

of
 E

xp
lo

si
ve

 O
rd

na
nc

e 
D

ep
os

iti
on

 R
an

ge
 (

E
O

D
) 

S
oi

l 
S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

, 
co

nt
'd

. 

Lo
ca

tio
n:

 
E

O
D

-1
10

 
E

O
D

-1
11

 
E

O
D

-1
12

 
E

O
D

-1
13

 

S
am

pl
e 

N
un

tb
er

: 
E

O
0-

I1
O

-O
1 

E
O

0-
1 

10
-0

2 
E

O
D

-1
 1

1-
01

 
E

O
D

-1
12

-0
1 

E
O

D
-1

12
-0

2 
E

O
D

-1
13

-0
1 

E
O

D
-1

13
-0

4 
E

O
D

-1
 1

3-
02

 

D
ep

th
 (

ft 
bg

s)
: 

0.
0 

to
 0

.5
 

0.
5 

to
 1

.7
 

0.
0 

to
 0

.5
 

0.
0 

to
 0

.5
 

0.
5 

to
 

1.
3 

0.
0 

to
 

0.
5 

0.
0 

to
 

0.
5 

0.
5 

to
 0

.7
5 

P
ar

am
et

er
s 

in
or

ga
ni

cs
-(

m
g/

kg
) 

A
lu

m
in

um
 

--
 

--
 

. 
--

 
. 

-•
 

- 
. 

- 
--

 
--

 

A
nt

im
on

y 
.. 

--
 

--
 

-.
 

--
 

. 
. 

.-
 

fti
se

ni
t 

--
 

--
 

-.
 

. 
--

 
--

 
B

ar
iu

m
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

8e
ry

th
um

 
. 

--
. 

. 
: 

--
 

--
 

. 
. 

. --
 

. 
--

 
. 

. 
--

 

C
ad

m
iu

m
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

C
*I

um
 

. 
. 

. 
. --

 
. 

--
 

--
 

. 
--

 
. --

 
- 

--
 

C
hr

om
iu

m
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

C
ob

al
t 

. 
--

 
- 

. 
. 

. 
. 

...
 

--
 

--
 

C
op

pe
r 

. 
. 

-:
 

. 
. 

. --
 

. 
--

 

Ir
oa

 
. 

. 
--

 
--

 
. 

--
 

. 
. 

--
 

. 
. 

--
 

Le
ad

 
-.

 
--

 
--

 
--

 
--

 
-.

 
--

 
--

 

M
ag

ns
st

un
 

. 
--

. 
- 

--
 

--
 

-.
. 

--
 

--
 

M
an

9a
ne

se
 

-:
 

. 
. 

- -
 

. 
. 

- -
 

-.
 

. 
--

 

M
ol

yb
de

nt
fth

 
. 

. 
--

 
—

 
--

 
--

 
. 

. . 
. 

- 
--

 

N
ic

ke
l 

--
 

--
 

.. 
--

 
. 

--
 

. 
--

 
--

 . 
--

 
--

 
. 

--
 

--
 

. 
--

 
.. 

--
 

S
el

en
iu

m
 

--
 

--
 

--
 

--
 

.. 
. 

. 
. 

--
 

$i
lv

e 
--

 
. 

. 
--

 
--

 
--

 
--

 
. 

--
 

. 
—

 

S
od

iu
m

 
--

 
—

 
--

 
--

 
--

 
--

 
--

 
--

 

T
ha

ih
um

 
.. 

0 
S

5 
U

 
0.

57
 L

i 
0,

67
 ii

 
0.

71
 U

 
v.

64
 u

 
o.

 U 
. 

ci
a 

U
 

:0
.5

5 
U

 

V
an

ad
iu

m
 

. 
-.

 
--

 
--

 
--

 
--

 
...

 
--

 

zi
nc

 
--

 
—

 
--

 
--

 
--

 
. 

--
 

--
 

--
 

E
xp

io
si

ve
s-

(m
g/

kg
) 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

2,
46

-T
rin

Itr
ot

0i
ue

ne
 

24
- D

in
itr

ot
ol

uo
ne

 

2,
6.

D
in

ltr
ot

oi
ue

ne
 

T
ot

al
 O

rg
an

ic
 C

ar
bà

n 
(m

g/
kg

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

. 
cc

 
cx

 
--

,N
A

 
N

ot
 a

na
ly

ze
d 

D
L 
- 

D
iIi

A
Io

n 
fa

ct
or

. 
a 

- 
S

ee
 T

ab
le

 2
-1

0 
fo

r 
da

ta
 q

ua
tlt

le
r 

de
fin

ItI
on

s 

b 
- 

P
ar

am
et

er
s 

lim
ite

d 
to

 th
os

e 
de

te
ct

ed
 In

 a
t 

ea
st

 o
ne

 s
am

pt
e 

(s
ee

 A
pp

en
di

x 
E

) 
c-

 D
L 

10
0 

N
ot

e 
- 

B
ox

ed
 v

at
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 
U

T
L g

ee
 



c.
0 

T
ab

le
 

3-
19

. 
S

um
m

ar
y 

of
 F

re
qu

en
cy

 o
f 

D
et

ec
tio

n,
 

P
er

ce
nt

 o
f 

V
al

ue
s 

G
re

at
er

 t
ha

n 
B

ac
kg

ro
un

d 
U

T
L9

5,
95

, 
an

d 
M

ax
im

um
 

C
on

ce
nt

ra
tio

n 
fo

r 
E

xp
lo

si
ve

 
O

rd
na

nc
e 

D
ep

os
iti

on
 

R
an

ge
 

(E
O

D
).

 
P

 
Sa

m
pl

e 
In

te
rv

al
: 

C
om

bi
ne

d 
S

ur
fa

ce
 

S
ub

su
rf

ac
e 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

g.
 
of

 
P

er
ce

nt
 

M
ax

im
um

 
D

et
ec

tio
n 

>
 

U
T

L 
C

on
c.

 
D

et
ec

tio
n 

>
 U

T
L 

C
on

c.
 

D
et

ec
tio

n 
>

 U
T

L 
C

on
c.

 
(m

g/
kg

) 
(m

g/
kg

) 
(m

g/
kg

) 
Jn

or
ga

ni
cs

 
N

o.
 

of
 S

am
pl

es
: 

3 
1 

1 
2 

1 
9 

A
nt

im
on

y 
26

%
 

13
%

 
2?

20
 

36
%

 
0%

 
.. 

1.
4 

21
%

 
21

%
 

22
0 

A
rs

en
ic

 
10

0%
 

3%
 

10
.6

0 
10

0%
 

8%
 

10
.6

 
10

0%
 

0%
 

7.
60

 
C

ad
m

iu
m

 
10

0%
 

0.
71

 
10

0%
 

0%
 

0.
71

 
10

0%
 

11
%

 
O

65
 

C
op

pe
r 

10
0%

 
6%

 
20

.6
0 

10
0%

 
0%

 
8.

8 
10

0%
 

11
%

 
20

.6
0 

S
el

en
iu

m
 

6%
 

3%
 

5.
00

 
0%

 
0%

 
N

/A
 

11
%

 
5%

 
.5

.0
0 

S
ilv

er
 

.. 
13

%
 

13
%

 
1.

90
 

27
%

 
25

%
 

1.
5 

5%
 

5%
 

1.
90

 
T

ha
lli

um
 

3%
 

3%
 

4.
1 

0%
 

0%
 

N
/A

 
5%

 
5%

 
4 

1 

• 
V

an
ad

iu
m

 
10

0%
 

3%
 

69
.6

0 
10

0%
 

8%
 

69
.6

 
10

0%
 

0%
 

38
.8

0 
Z

in
c 

10
0%

 
13

%
 

66
40

 
10

0%
 

O
°e

 
6&

4 
t0

0%
 

21
%

 
6&

10
 

E
xp

lo
si

ve
s 

. 
. 

. 
. 

. 
. 

.. 
.. 

. 
. 

. 
. 

.. 

N
o.

 
of

 S
am

pl
es

: 
. 

31
 

. 
. 

...
 

12
 

. 
. 

. 
19

 
24

4-
T

hn
ttr

oi
ol

ue
ne

 
. 

.3
%

 
01

33
0 

0%
 

0.
%

 
. 

N
/A

 
3%

 . 
3%

 
03

30
 

2,
4-

D
in

itr
ot

ol
ue

ne
 

. 
3Y

° 
. 

3%
 

26
:0

00
1.

 
0%

 
0%

 
N

/A
 

3%
 

3%
 

26
.0

00
' 

26
P

in
itr

ot
o1

ue
re

 
3%

 
1.

90
0 

0%
 

0%
 

N
/A

 
3%

 
3%

 
L9

00
 

1 
- 

D
ilu

tio
n 

F
ac

to
r 

of
 1

0.
0 

N
ot

e 
P

ar
am

et
er

s 
lis

te
d 

in
cl

ud
e 

on
ly

 
th

os
e 

re
po

rt
ed

 
at

 a
 c

on
ce

nt
ra

tio
n 

gr
ea

te
r t

ha
n 

th
e 

ba
ck

gr
ou

nd
 

U
T

L0
5Q

 
in

 a
t 

le
as

t o
ne

 s
am

pl
e 

w
ith

in
 th

e 
ar

ea
. 

N
ot

e 
- 

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
do

 n
ot

.in
cl

ud
e,

ve
rif

ic
at

io
n 

an
d 

ox
te

nt
 
of

 c
on

ta
m

in
at

io
n 

sa
m

pl
es

 c
ol

le
ct

ed
 in

 F
ou

rt
h 

Q
ua

rt
er

 1
99

8 
an

dJ
an

ua
ry

 1
99

9.
 

N
/A

 -
 

N
ot

 a
pp

lic
ab

le
. . 

. 
. 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
 

Lo
ca

tio
n:

 
B

D
-0

01
 

80
-0

02
 

B
D

-0
03

 
80

-0
04

 
S

am
pl

e 
N

um
be

r 
80

-0
01

-0
1 

B
D

-O
O

1-
02

 
B

D
-0

02
-O

1 
B

D
-o

02
-c

2 
80

-0
03

-0
1 

80
-0

03
-0

2 
80

-0
03

-0
3 

B
D

-0
D

4-
O

1 
80

-0
04

-0
2 

80
-0

04
-0

3 

D
ep

th
(f

tb
gs

}:
 

0.
O

to
O

.5
 

05
to

25
 

O
O

tc
O

S
 

05
10

2.
5 

O
.O

to
O

5 
05

10
25

 
4.

5t
c6

.0
 

00
10

05
 

05
1o

2.
5 

4.
51

o6
5 

P
ar

am
et

er
s 

b 

ln
or

ga
nl

cs
-(

m
g/

kg
) 

A
hj

m
hn

lrn
 

54
00

 S
 

58
30

 
81

00
 B
 

8
7
4
0
 

1
3
1
0
G
B
 

1
1
6
0
0
 

8
1
5
0
 

81
30

 B
 

97
40

 
68

60
 

A
nt

im
on

y 
1
.
2
 

0
.
8
6
U
 

08
1)

 
- 

0.
89

U
 

0.
86

1)
1 

O
.9

4U
 

I 
iu

l 
0.

82
1)

 
0.

91
) 

0.
97

U
 

A
rs

en
ic

 
3.

O
M

 
: 

4.
2 

4
2
M
 

4
.
5
 

4
.
B
M
 

4
.
7
 

1
0
.
 

S
M
 

4
.
8
 

1
2
 

B
a
r
i
u
m
 

60
.5

 
17

 
23

7 
36

.3
 

86
3 

85
.5

 
12

 I
 

52
 

41
.6

 
11

.3
 

B
er

yl
liu

m
 

0
4
8
 

0
.
4
9
 

0
 
5
3
 

0
.
6
5
 

0.
82

 
09

4 
0.

86
 

06
8 

0.
78

 
0.

55
 

C
ad

m
iu

m
 

00
69

F
 

00
76

U
1 

8 
I 

02
4 

0.
61

 
00

82
U

 
0.

34
 

I 
I 

00
79

U
 

02
9 

C
al

ci
um

 
i6

60
00

 B
 

25
50

00
 B

 
18

90
00

 B
 

23
10

00
6 

13
80

00
8 

17
90

00
 B

 
37

70
0 

14
60

00
6 

19
00

00
 B

 
15

50
00

 
C

hr
om

iu
m

 
13

.4
M

 
II 

79
M

 
11

.9
 

13
.4

M
1 

15
4 

I 
12

.5
 

IIM
 

13
5 

10
6 

C
ob

al
t 

2.
6 

14
 

5.
6 

2.
9 

4.
7 

35
 

7 
35

 
55

 
8 

C
op

pe
r 

59
 

22
 

9 
6
.
1
 

S
I 

12
 

11
.1

 
4.

2 
84

 
Ir

on
 

7
1
7
0
 
B
 

6
3
3
0
 

7
2
4
0
 
B
 

9
4
3
0
 

1
0
6
0
0
8
 

1
4
4
0
0
 

I
 
2
4
5
0
0
 

9
4
3
0
 B
 

1
2
0
0
0
 

1
4
8
0
0
 

L
e
a
d
 

I 
47

.4
M

1 
67

 
I 

30
8B

1 
10

.7
 

I 
99

.8
M

1 
94

 
- 

17
.8

 
23

1M
 

8.
1 

7.
2 

M
ag

rie
sk

im
 

19
60

 B
 

22
80

 
20

20
 B

 
22

40
 

25
20

8 
18

70
 

20
40

J 
23

70
 B

 
20

00
 

19
20

.1
 

M
an

ga
ne

se
 

2
7
0
8
 

1
9
1
 
B
 

5
1
5
8
 

2
8
0
B
 

2
8
3
8
 

1
7
7
B
 

1
0
3
-
i
 

3
0
4
6
 

2
4
5
6
 

1
1
7
J
 

M
a
r
c
u
t
y
 

I
 

0.
05

7F
1 

0
.
0
4
3
-
U
I
 

0
2
 

I
 

00
46

1)
 

0.
04

31
) 

0.
04

$ 
U

 
I 

oo
si

ut
 

0.
04

21
) 

00
45

1)
1 

00
48

U
 

I 

M
ol

yb
de

nu
m

 
46

 
1.

4 
1 

3 
1.

4 
0.

96
 

1 
1 

2.
5 

1.
7 

1.
3 

2.
5 

N
kk

eT
 

6.
2 

46
 

9.
9 

4.
8 

10
4 

. 
8.

5 
I 

23
.5

 
I 

. 
7.

5 
17

1 
P

ot
as

si
um

 
12

60
 

97
2 

13
90

 
10

60
 

22
40

 
14

90
 

22
80

 
18

80
 

14
70

 
13

60
 

S
el

en
Iu

m
 

06
41

) 
0.

7 
U

 
0.

85
 U

 
07

2 
I)

 
0.

71
) 

0.
77

 F
 

1.
1 

. 
0.

67
 U

 
0.

76
 F

 
0.

79
 U

 

S
od

iu
m

 
85

3 
12

50
 

B
 

82
9 

13
10

 
B

 
7
5
7
 

1
0
8
0
 
8
 

1
3
4
0
 

7
9
9
 

1
0
1
0
 
B
 

1
4
8
0
 

V
a
n
a
d
i
u
m
 

1
7
$
 

1
5
 9
 

2
1
.
7
 

2
3
 5
 

2
8
 3
 

3
0
.
2
 

2
5
.
1
 

2
3
 

2
4
.
3
 

2
0
.
3
 

Z
i
n
c
 

43
4 
M
 

1
3
4
 B
 

4
4
 
M
 

I
 

48
.2

6 
19

9 
M

I 
24

8 
B

 
I 

40
.9

 
I 

35
5 

M
 

I 
14

.9
 

B
 

I 
50

2 
I 

E
xp

lo
si

ve
s 

N
o 

N
O

 
N

O
 

- 
N

D
 

N
O

 
- 

A
 

N
D

 
N

D
 

--
itJ

.A
- 

N
ot

 a
na

ly
ze

d 
N

D
 -

 N
ot

 
de

te
ct

ed
 

D
L-

 D
ilu

tio
n 

fa
ct

or
 

a 
S

ee
 T

ab
le

 
2-

10
 f

 or
 d

at
a 

qu
al

ifi
er

 de
fin

iti
on

s 
b-

 P
aj

am
et

er
s 

lim
ite

d t
o 

th
os

e 
de

te
ct

ed
 In

 a
t 

le
as

t 
on

e 
sa

m
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

N
ot

e-
 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 

U
T

L 
se

e 
C

o 

N
) 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

co
nt

d.
 

Lo
ca

tio
n:

 
B

D
-0

05
 

B
D

-0
06

 
B

D
-0

07
 

B
D

-0
08

 
(0

 
S

am
pl

e 
N

um
be

r:
 

80
-0

05
-0

1 
B

D
-0

05
-o

2 
80

-0
05

-0
3 

G
D

-0
06

-0
1 

B
D

-0
06

-0
2 

B
D

-0
06

-0
3 

80
-0

07
-0

1 
B

D
-0

07
-0

2 
80

-0
07

-0
3 

B
D

-0
08

-0
1 

80
-0

08
-0

2 
B

D
-c

oa
-0

3 
D

ep
th

(f
tb

gs
):

 
0.

ot
oO

s 
O

.5
to

25
 

25
lc

45
 

00
10

05
 

0.
5t

o2
5 

25
1o

40
 

0.
O

to
O

S
 

05
10

25
 

2.
5t

o3
.5

 
O

O
to

O
5 

0.
5t

o2
5 

2.
5t

o4
5 

P
ar

am
et

er
s 

b 

ln
or

ga
nl

os
-(

m
g/

kg
) 

A
lu

m
in

um
 

86
20

 
B
 

6
9
3
0
 

8
8
4
0
 

3
2
4
0
 
8
 

8
2
0
0
 

1
0
0
0
0
 

7
5
2
0
5
 

7
6
4
0
 

1
8
7
0
0
 

5
8
9
0
 B
 

7
1
4
0
 

1
0
4
0
0
 

A
n
t
i
m
o
n
y
 

0
.
8
2
U
 

0
.
9
U
 

0.
91

1)
 

0.
82

U
 

o.
ag

ul
 

09
4U

1 
0
.
8
4
U
 

0
.
9
1
)
 

0
9
1
U
 

0
.
8
3
U
 

0
.
9
2
U
1
 

og
su

j 
A

rs
en

ic
 

4A
M

 
4
 

3
2
 

4
2
M
 

5
8
 

4
.
8
 

3
.
5
M
 

5
.
9
 

5
6
 

4
.
2
M
 

5
9
 

5
.
5
 

B
a
r
i
u
m
 

4
9
.
5
 

5
4
.
8
 

3
2
8
 

4
9
8
 

8
5
.
5
 

6
4
4
 

8
4
.
2
 

8
3
 

1
3
5
 

8
2
.
4
 

7
2
.
4
 

8
9
.
2
 

S
e
r
y
l
l
I
u
m
 

0
8
3
 

0
6
3
 

0
3
9
 

1
 

0,
76

 
06

5 
0.

81
 

07
5 

11
 

08
8 

0
8
9
 

o
a
i
 

C
ad

m
iu

m
 

0.
67

 
08

8 
I 

0.
41

 
0.

26
 

0.
13

 
0.

39
 

I 
1.

3 
I 

- 
0.

07
9 

U
 

0.
41

 
I 

I 
8 

I 
22

 
0
.
3
4
 

C
a
l
c
i
u
m
 

10
50

00
 B
 

1
9
8
0
0
0
 
B
 

1
3
4
0
0
0
 

5
2
0
0
0
 B
 

1
8
5
0
0
0
 
B
 
2
5
2
0
0
0
 

1
2
3
0
0
 8
 

2
0
4
0
0
0
 B
 

12
60

00
 

12
40

00
 B

 
93

00
 8
 

1
4
9
0
0
0
 

C
h
r
o
m
i
u
m
 

1
6
.
8
 M
 I

 
39

 
I 

72
 

1
5
6
 M
 

1
2
.
7
 

1
2
.
7
 

2
6
.
2
 
M
 

9
.
9
 

I
 

18
.8

 
I
 

18
.2

 M
 

2
5
.
3
 

I
 

11
.7

 
C
o
b
a
l
t
 

3,
5 

4
.
7
 

2
5
 

7
6
 

4
1
 

4
1
 

4
7
 

3
6
 

6
.
1
 

6
3
 

4
4
 

5
 

C
o
p
p
e
r
 

1
0
8
 

8
 

I
 

16
61

 
10

.6
 

- 
9.

3 
54

 
1
8
5
 

5
.
4
 

8
4
 

9
1
4
 

5
5
 

I
 

io
s 

I
r
o
n
 

8
1
3
0
 
B
 

9
3
1
0
 

9
1
5
0
 

2
7
3
0
0
5
 

9
0
2
0
 

1
1
1
0
0
 

&
$
4
0
 
B
 

8
0
1
0
 

1
3
7
0
0
 

1
5
6
0
0
 B
 

7
5
2
0
 

8
9
7
0
 

L
o
a
d
 

I
 

49
5M

 
2
0
0
 

I
 

22
5M

1 
19

.8
 

I
 

7.
2 

I
 

65
9M

1 
8
 

1
0
5
 

I
 

29
M

J 
4
9
.
8
 

1
0
.
4
 

M
a
g
n
e
s
I
u
m
 

2
0
8
0
 
B
 

2
3
4
0
 

1
4
8
0
 J
 

1
2
1
0
8
 

2
1
9
0
 

2
1
4
0
 
J
 

2
2
2
0
8
 

2
3
1
0
 

2
6
8
0
J
 

1
6
8
0
 
B
 

2
1
5
0
 

2
0
2
0
J
 

M
a
n
g
a
n
e
s
e
 

2
4
6
6
 

3
1
9
B
 

1
7
9
J
 

3
8
7
6
 

2
1
9
6
 

2
l
1
J
 

2
6
4
6
 

2
4
2
6
 

3
9
3
J
 

3
9
3
6
 

3
0
5
B
 

2
7
0
J
 

M
e
r
c
u
r
y
 

0
.
0
4
1
 
U
 

0.
04

6 
U
 

0
 0
4
5
 u

l 
0 
0
7
i
1
 

0 
0
4
4
 U
 

0
.
0
4
6
 U
 

0
 
0
4
4
 F
 

0
0
4
6
 U

 
0.

04
6 

U
 

0.
04

2 
U
 

0
 
0
4
6
 U
 

I 
0.

04
7 
U
 I

 

M
ol

yb
de

nu
m

 
1.

4 
06

6 
0.

86
 

0.
54

 
06

9 
06

2 
12

 
03

4U
 

04
F

 
0.

43
F

 
1.

2 
06

6 
N

ic
ke

l 
79

 
8.

4 
6.

2 
16

5 
95

 
85

 
92

 
10

1 
13

 
13

.6
 

93
 

8.
9 

P
ot

as
si

um
 

16
50

 
13

90
 

85
0 

95
7 

19
40

 
11

80
 

2
5
5
0
 

1
9
3
0
 

2
2
3
0
 

1
6
2
0
 

2
1
3
0
 

1
9
5
0
 

S
e
l
e
n
i
u
m
 

06
6U

 
08

sF
 

07
4U

 
06

6U
 

0.
94

F
 

07
6U

 
0.

68
U

 
02

4U
 

0.
74

1)
 

t6
7U

 
09

S
F

 
07

7U
 

S
od

iu
m

 
6
8
4
 

9
9
7
 
B
 

1
2
3
0
 

7
0
1
 

9
0
7
 

1
4
5
0
 

7
0
4
 

9
4
9
 

9
1
3
 

8
0
3
 

9
0
5
 

1
1
0
0
 

V
4
n
a
d
k
j
m
 

1
8
.
4
 

2
3
9
 

1
7
9
 

3
0
.
8
 

2
7
.
2
 

3
0
 

2
4
6
 

2
3
9
 

4
5
1
 

2
7
9
 

2
1
3
 

3
6
.
3
 

Z
i
n
c
 

I 
97

.7
M

1 
14

58
 

30
.8

 
I 

11
2M

1 
25

4 
27

1 
- 

34
7M

1 
31

.6
 

37
4 

I 
22

4M
 

I 
61

5 
I 

25
7 

E
xp

lo
si

ve
 

N
D

 
N
D
 

N
A
 

N
D
 

N
D
 

N
A
 

N
D

 
N

D
 

N
A

 
N

D
 

N
D

 
N

A
 

--
A

'J
A

. 
N

ot
 a

na
ly

ze
d 

N
D

- 
N

ot
 d

et
ec

te
d 

D
L 

- 
D

ilu
tio

n 
fa

ct
or

 
a-

 S
ee

 T
ab

le
 2

10
 Ic

r 
da

ta
 q

ua
lif

ie
r d

ef
in

iti
on

s 
b 

- 
P

ej
am

et
e,

s l
im

ite
d 

to
 t

ho
se

 d
et

ec
te

d I
n 

at
 le

as
t o

ne
 sw

iip
le

 (
se

e 
A

pp
en

di
x 

E
) 

N
ot

e 
- 

B
ox

ed
 va

lu
es

 e
xe

d 
ba

ck
gr

ou
nd

 U
T

L a
 a

 

. 
. 



60
.5

 M
 

I 
28

.3
 

45
.3

 M
 

71
.2

 
I 

T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

co
nE

d.
 

Lo
ca

tio
n:

 
B

D
-0

09
 

B
D

-0
10

 
B

ID
-O

il 
B

D
-0

12
 

S
am

pl
eN

um
be

r:
 

O
-o

O
9-

o1
 

B
D

-0
09

-o
2 

B
D

-0
10

-o
l 

B
D

-O
lo

-o
4 

B
D

-0
1O

-0
2 

B
D

-o
lO

-0
5 

80
-0

11
-0

1 
B

D
01

10
2 

B
00

12
o1

 
B

D
01

20
2 

D
ep

th
(f

tb
gs

):
 

O
O

to
O

.5
 

0.
5t

o2
.0

 
o.

O
to

O
.5

 
0.

O
to

O
5 

05
to

25
 

05
to

25
 

o.
oi

oo
.S

 
O

.5
to

20
 

00
to

05
 

oS
to

25
 

P
ar

am
et

er
s"

 
jp

 
jp

 
in

or
ga

ni
cs

-(
m

g/
kg

) 
- 

- 
- 

A
lu

m
in

um
 

74
40

 B
 

$2
40

 
40

90
8 

35
20

 B
 

aa
90

 
74

40
 

I 
10

08
 

1 
24

00
 

40
40

8 
11

70
0 

A
nt

im
on

y 
08

2W
 

0.
86

W
 

08
W

 
0.

81
W

 
0.

86
U

 
0.

87
W

 
09

4U
1 

09
31

)1
 

0.
81

U
 

0.
87

U
 

A
rs

en
ic

 
49

M
 

4.
2 

5G
M

 
F

 
8.

8M
t 

5.
4 

82
 

•5
M

 
$ 

7-
3M

 
7.

4 
B

an
um

 
96

.5
 

71
.8

 
64

2 
- 

92
.9

 
- 

87
 

91
 9

 
12

3 
15

2 
83

.7
 

99
6 

B
er

yl
lIu

m
 

0.
74

 
05

9 
II 

1.
4 

07
1 

05
9 

09
8 

0.
95

 
15

 
0.

98
 

C
ad

m
iu

m
 

- 
0.

72
 

- 
0.

22
 

I 
26

 
I 

4.
5 

I 
- 

0.
07

6U
 

00
7S

F
 

1.
1 

I 
0.

79
 

I 
00

71
W

 
I 

2.
4 

I 

C
al

ci
um

 
- 

10
30

00
 B

 
23

40
00

 B
 

52
40

08
 

48
10

0 
B

 
t8

40
00

B
 

19
70

00
8 

49
40

0 
B

 
92

30
08

 
51

20
08

--
 

55
40

0 
B

 
C

hr
om

iu
m

 
26

.2
 M

 
ii 

4 
27

.8
 M

 
28

.5
 M

 
10

 6
 - 

10
.7

 
34

.8
 M

 
I 

16
.1

 
33

.2
 M

 
25

.3
 

I 

oa
lt 

- 
4.

4 
38

 
87

 
11

.5
 

- 
3.

8 
29

 
63

 
52

 
11

.4
 

t5
 

C
op

pe
r 

15
.2

 
6 

I 
19

 
20

.7
 

6.
2 

5.
1 

I 
40

.6
 

I 
13

 
39

.1
 

27
 

I 

fr
an

 
- 

97
30

 B
 

68
20

 
38

70
08

 
53

40
0 

B
 

87
40

 
81

30
 

13
40

08
 

99
00

 
48

70
08

 
15

70
0 

Le
ad

 
I 

44
M

 
11

9 
29

.2
M

 
79

3M
 

- 
8.

9 
12

.3
 

I 
__

__
__

__
 _

__
__

__
 

M
ag

ne
si

um
 

23
80

 B
 

20
60

 
12

40
8 

13
70

 B
 

20
30

 
17

50
 

26
60

8 
22

00
 

15
30

8 
- 

15
60

 
M

an
ga

ne
se

 
32

4 
B

 
28

8 
B

 
42

3 
B

 
I 

60
3 

B
 

I 
40

7 
B

 
24

6 
B

 
as

o 
B

 
36

8 
B

 
55

5 
B

 
44

0 
B

 

M
er

cu
ry

 
J 

0 
05

6 
F

 
0.

04
4 

U
 

0 
04

 1
3 

0.
04

1 
U

 
0.

04
4 

U
 

0.
04

4 
U

 
0.

04
8 

U
 

0 
04

6 
U

 
0.

04
1 

U
 

0.
04

3 
U

 

M
ol

yb
de

nu
m

 
1.

4 
06

6 
03

6F
 

0.
3S

F
 

0.
51

 
06

8 
- 

08
9 

03
S

F
 

03
U

 
1.

1 
W

ic
ke

t 
10

 
8.

3 
20

.9
 

I 
25

 
I 

8.
2 

73
 

14
1 

14
1 

1 
27

.5
 

I 
10

.8
 

P
ot

as
si

um
 

20
20

 
15

00
 

94
7 

10
20

 
16

40
 

63
8 

22
90

 
19

20
 

10
80

 
15

40
 

S
el

en
iu

m
 

0
6
6
U
 

O
T
t
)
 

0.
65

13
 

0.
66

W
 

06
8F

 
O

.T
S

r 
0.

76
W

 
09

S
F

 
0.

66
13

1 
1.

2 
I 

S
od

iu
m

 
75

3 
9
5
1
 

7
1
0
 

6
3
6
 

9
0
2
 

8
8
8
 

7
2
2
 

7
5
9
 

6
4
9
 

7
9
7
 

V
a
n
a
d
i
u
m
 

2
3
5
 

2
0
 
5
 

40
.1

 
4
9
.
8
 

2
2
.
1
 

1
9
 5
 

28
.2

 
33

.2
 

48
 9

 
33

.3
 

Z
in

c 
I
 

13
4 

M
I 

23
 

I 
16

6 
M
 

I
 

14
2 
M
i
 

36
.3

 
2
2
3
 

I
 

25
0 
M
 I 

55
 

I 
16

0 
M
 

I
 

71
.1

 
I
 

E
xp

io
si

ve
e 

N
D

 
N
D
 

N
D
 

N
D

 
N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

N
D
 

.q
t4

A
. 

N
ot

 
an

al
yz

ed
 

N
D

 - 
N

ot
 d

et
ec

te
d 

D
L-

 
D

D
iA

io
n 

fa
ct

or
 

a 
. 

S
ee

 T
ab

le
 2

-1
0 

fo
r d

at
a 

qu
al

ifi
er

 d
ef

in
iti

on
s 

b.
 P

ar
am

et
er

s 
hm

fte
d 

to
 th

os
e 

de
fe

ct
ed

 in
 a

t 
fe

as
t 

al
e 

sa
m

pl
e 

(s
ee

 A
pp

en
di

x 
E

) 
N

ot
e 

- 
B

ox
ed

 va
lu

es
 e

xo
d 

ba
ck

gr
ou

nd
 

LJ
T

L 
a 

a 
- 

(0
 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
'u

its
, 
co

nt
d.

 
- 

C
o 

- 
F

 

C
C

 
L
o
c
a
t
i
o
n
:
 

B
D

-0
13

 
: 

B
0-

01
4 

00
-0

15
 

B
D

-0
16

 
00

-0
17

 
S

am
pi

eN
um

be
r:

 
50

-0
13

-0
1 

B
D

-0
13

-0
2 

- 
00

-0
14

-0
1 

B
D

-0
14

-0
2 

O
D

-O
lS

-o
l 

00
-0

15
-0

2 
80

-0
16

-0
1 

B
D

-o
16

-0
2 

00
-0

17
-a

l 
B

D
-0

17
-0

2 
00

-0
17

-0
3 

D
ep

tii
(f

tb
gs

):
 

0.
O

to
O

.5
 

0.
51

01
.2

 
0.

O
to

O
.5

 
0.

5t
ol

.5
 

0.
O

lo
O

.5
 

0.
51

02
.5

 
O

.O
lo

O
.5

 
0.

51
02

.5
 

0.
O

to
O

.5
 

0.
S

to
2.

5 
2.

51
03

.5
 

P
ar

am
et

er
se

b 

ln
or

ga
ni

os
-(

m
gf

kg
) 

A
lu

m
in

um
 

1
0
9
0
0
 B
 

1
4
0
0
0
 

9
0
7
0
 5
 

6
0
1
0
 

3
1
8
0
 
B
 

7
4
1
0
 

7
5
6
0
 5
 

1
0
7
0
0
 

58
80

 B
 

1
3
1
0
0
 

7
5
8
0
 

A
n
t
i
m
o
n
y
 

0
.
9
 
U
 

0
.
9
 
U
 

0
.
8
5
 
U
 

0
.
8
4
 
U
 

0
.
9
6
 F
 

0
.
8
8
 U
 

0
.
8
3
 
U
 

0
.
9
 U
 

0
.
8
6
 
u
l
 

0.
93

 U
 

0
.
8
1
 
U
 

A
r
s
e
n
i
c
 

t
i
M
 

53
 

4
a
M
 

56
 

4
-
3
M
 

5
.
4
 

4
M
 

4
8
 

5
2
M
 

5
1
 

3
.
8
 

B
a
r
i
u
m
 

1
0
4
 

1
0
7
 

73
.4

 
39

.7
 

60
.6

 
71

.1
 

83
.7

 
79

.1
 

72
.4

 
10

8 
86

.9
 

B
er

yl
liu

m
 

0.
88

 
0.

93
 

07
2 

0.
38

 
1.

1 
0.

52
 

07
2 

0.
65

 
1 

08
 

0.
82

 
C

ad
m

iu
m

 
I 

2.
5 

I 
1.

1 
I 

.5
 

I 
1.

4 
j 

0.
4 

I 
0.

61
 

3.
5 

I 
0.

6 
1.

4 
0.

62
 

I 
0.

31
 

C
al

ci
um

 
85

01
)0

 B
 

55
20

0 
87

10
0 

5 
2
5
0
0
0
0
 

4
3
0
0
0
 5

 
2
2
4
1
)
0
0
 

10
40

00
 B

 
18

80
00

 
8
0
5
0
0
 
5 

10
50

00
 

14
50

00
 

C
hr

om
iu

m
 

l8
.7

M
 I 

15
.2

 
I 

16
.8

 M
 

6.
4 

2
7
.
4
 M
 

8.
9 

28
.1

 
M

 
13

 
25

.5
 M

 
13

.1
 

C
ob

al
t 

,' 
. 

5.
8 

5.
4 

45
 

2,
3 

8,
2 

3.
3 

5 
3.

7 
7.

4 
46

 
'2

.9
 

C
op

pe
r 

I 
30

.4
 

12
.8

 
26

.7
 

I 
9.

2 
14

.6
 

,7
 

j 
31

.5
 

7 
.1

 
29

.7
 

I 
8.

4 
ft'

ot
i 

13
30

05
 

13
20

0 
11

80
05

 
8
2
7
0
 

.
3
0
5
0
0
5
 

.
 

81
60

 
12

20
0 

5 
nS

a 
23

10
05

 
10

00
0 

. 
vo

w
 

Le
ad

 
I 

69
4M

 I
 

I 
62

.3
M

1 
21

.2
 

I 
80

M
1 

12
.4

 
I 

43
.9

 M
I 

13
.3

 
I 

68
.3

M
1 

23
.6

M
 

I, 
M

eg
nø

sl
um

 
,
,
 

25
90

5 
2
0
8
0
J
 

24
00

 B
 

16
90

J 
10

80
5 

2
1
0
0
4
 

2
0
6
0
 B
 

2
1
7
0
k
!
 

14
70

 B
 

a8
6o

J 
M

an
9a

ne
se

 
40

98
 

39
8 

35
38

 
20

5 
45

2B
 

28
1 

36
48

 
27

9 
, 

42
88

 
38

0M
 

26
8J

 
M

er
cu

ry
 

0.
04

5 
U

 
0.

04
5 

U
 

. 
0.

04
4 

U
 

0.
04

2 
U

 
0.

04
1 

U
 

0.
04

4 
U

 
0 

1)
42

 U
 

0.
04

6 
U

 
0.

1)
43

 u
l 

0.
04

7 
U
 

I
 

0.
04

 U
 

M
ol

yb
de

nu
m

 
0.

86
 

2 
1.

6 
2.

14
 

, 
4.

8 
1.

7 
1.

5 
1.

1 
1.

3 
0.

82
 

0.
5 

N
ck

el
 

.
 
.l4

$ 
13

.4
 

12
 

93
 

1
7
9
 

8
.
2
'
 

1
3
1
 

.
 

15
5 

10
,7

 
8.

5 
P

ot
as

si
um

 
2
5
5
0
 

2
4
1
0
 

2
6
9
0
 

1
7
9
0
 

8
8
4
 

1
7
2
0
 

2
1
0
0
 

2
1
6
0
 

1
5
0
0
 

2
0
8
0
 

1
5
6
0
 

S
e
l
e
n
I
u
m
 

0.
73

 L
I 

0.
91

 F
 

06
9 

U
 

0.
69

 L
i 

0.
66

 U
 

.0
.7

2 
'U

' 
0.

67
 U

 
0.

73
 U

 
' 

0.
7 

U
 

07
6 

U
M

 
0 

66
 U

 
S

od
iu

m
 

84
1 

5
8
5
 

7
8
6
 

1
2
4
0
 

6
3
7
 

1
0
0
0
 

7
1
0
 

7
8
4
 

6
3
8
 

6
5
4
 

9
5
3
 

V
a
n
a
d
i
u
m
 

,
 

26
 

33
5 

20
.8

 
22

 
31

 
23

.6
 

20
9 

27
5 

29
 1

 
82

.5
 

31
.8

 
Z

in
c 

I 
14

2 
M

I 
3
8
.
4
 

I 
10

1 
M
I
 

2
7
.
9
 

I 
20

1 
M

I 
2
2
.
5
 

I
 

l6
iii

I 
2
6
.
3
 

I
 

19
2 

M
I 

26
.1

 
18

,1
 

E
xp

lo
sI

ve
s 

' 

N
D

 
N

D
 

N
D

 
N

o 
N

D
 

'N
O

 
N

D
 

N
D

' 
N

D
 

N
D

 
N

A
 

--
,N

A
- 

N
ot

 a
na

ly
ze

d,
 

- 
N

O
 .

 
N

ot
 d

et
ec

te
d,

 
D

L 
D

ilu
tio

n 
fa

ct
or

. 
a 

S
ee

 T
ab

le
 2

'lO
 f

or
 d

at
a 

qu
at

itl
er

 
de

fin
iti

on
s.

 
b-

 P
ar

am
et

er
s 

tim
ite

d 
to

 t
ho

se
 d

et
ec

te
d i

n 
at

 e
as

t 't
o 

sa
m

pl
e 

(s
ee

 A
pp

en
di

x 
6)

. 
N

ot
e 

- 
B

ox
ed

 v
at

ue
s 

ex
ce

ed
 ba

ck
gr

ou
nd

 
LJ

T
La

,a
 

• 
S

 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

te
, 

co
nt

d.
 

I 

Lo
ca

tio
n:

 
60

-0
18

 
B

D
-0

19
 

B
D

-0
20

 
B

D
-0

21
 

B
D

-0
22

 
__

__
_ 

S
am

pl
e 

N
um

be
r 

B
D

-0
18

-0
I 

60
-0

18
-0

2 
60

-0
18

-0
3 

80
-0

19
-0

1 
60

-0
19

-0
2 

B
D

-0
20

-O
1 

60
-0

20
-0

4 
B

D
-0

20
-0

2 
60

-0
20

-0
5 

B
0-

02
1-

01
 

60
-0

21
-0

2 
60

-0
22

-0
1 

60
-0

22
-0

2 

D
ep

th
(f

tb
gs

):
 

00
to

05
 

05
10

2.
5 

25
to

35
 

0.
O

to
O

S
 

05
10

2.
5 

O
O

to
O

.5
 

O
.O

to
O

.5
 

0.
51

02
.0

 
0.

5t
o2

.O
 

0.
O

to
O

.5
 

05
t0

20
 

0.
O

to
O

.5
 

05
10

2.
0 

P
ar

am
et

er
sb

 
ln

or
ga

nl
cs

-(
m

g/
kg

) 
- 

- 
N

A
 

- 

A
lu

m
in

um
 

57
80

 B
 

48
40

 
43

60
 

7
4
8
0
 5
 

13
90

0 
28

20
 8

 
10

20
0 

54
50

 
39

60
 B

 
36

70
 

30
40

 B
 

39
70

 

A
nt

im
on

y 
- 

- 
0.

85
U

1 
15

 
I 

2 
I 

08
6U

1 
0
.
9
8
U
1
 

0
8
2
U
 

0
9
2
F
 

0
.
8
6
U
 

I
I
 

-
 

0.
85

U
 

0.
84

U
 

0.
84

U
 

A
rs

en
ic

 
34

M
 

3.
5 

. 
S

 
6.

7M
 

7.
2 

3M
 

72
 

48
 

7.
4M

 
43

 
27

M
 

33
 

B
ar

iu
m

 
- 

62
.4

 
29

8 
29

.5
 

75
8 

72
8 

32
.6

 
52

.2
 

32
5 

35
2 

21
 

2 
38

 
23

.3
 

B
er

yl
liu

m
 

0.
64

 
03

1 
02

9 
F

 
1.

2 
07

 
0.

31
 

0.
67

 
&

39
 

07
4 

0 
41

 
03

1 
03

4 
C

ad
m

iu
m

 
I 

1.
51

 
05

21
 

03
2.

1 
37

 
I 

07
91

 
11

 
I 

08
81

 
0.

69
1 

1.
31

 
0.

7 
j 

1.
21

 
07

51
 

C
al

cI
um

 
61

90
0 

B
 

16
50

00
 

32
60

00
 

53
80

0 
B

 
17

10
00

 
16

50
00

 
B

 
22

50
00

 
26

80
00

 
17

00
00

 B
 

27
10

00
 

18
20

00
 B

 
27

10
00

 
C

hr
om

iu
m

 
30

.8
M

 
7.

3 
6.

7 
28

4M
[ 

15
8 

I 
24

5M
 

13
 

9.
5 

25
.4

M
 

8.
4 

17
M

 
8.

5 

C
ob

al
t 

4.
9 

2 
2.

8 
10

,1
 

4 
23

 
3.

7 
2.

8 
66

 
1.

5 
2.

2 
1.

1 

C
op

pe
r 

.1
 

30
.1

 
I 

42
 

3.
2 

32
5 

9.
2 

18
.7

 
6.

8 
11

8 
I 

43
8 

I 
13

1 
I 

19
.5

 
I 

68
.2

 
ho

n 
10

80
0 

B
 

59
10

 
51

60
 

37
50

0 
B

 
13

50
0 

38
20

 5
 

18
80

0 
10

40
0 

25
90

0 
B

 
$8

40
 

47
50

 B
 

57
90

 
Le

ad
 

I 
67

.9
M

1 
97

 
11

.3
 

43
M

 
9.

7 
I 

63
.S

M
I 

I 
58

.6
 

I 
12

1 
I 

79
.5

M
1 

68
 

I 
32

.2
M

1 
10

.4
 

M
ag

ne
si

um
 

17
70

B
 

is
io

j 
21

50
.1

 
17

10
B

 
25

40
J 

47
05

 
22

60
.1

 
18

70
.1

 
18

2D
B

 
20

80
.1

 
t5

90
8 

21
30

.1
 

M
an

9a
ne

se
 

3
0
6
 
B
 

2
3
0
 

3
0
8
 
J
 

5
2
4
 
B
 

2
7
1
 

1
7
8
B
 

2
6
2
 

3
0
2
 

-
 

32
8 

B
 

17
2 

15
1 

B
 

- 
16

7 

M
er

cu
ry

 
I 

0.
14

 
00

42
 u
l
 

00
48

 u
l
 

0.
04

4 
U

 
I 

0.
04

9 
ul

 
0.

04
1 
U
 

•
Q
?
0
4
6
 U
 

0
.
0
4
2
 U
 

0
0
4
2
 U
 

0
0
4
2
 U
 

0
.
0
4
2
 L

I
 

00
43

 U
 

M
o
l
y
b
d
e
n
u
m
 

- 
0.

82
 

13
 

1.
6 

07
9 

1.
5 

18
 

1.
3 

13
 

1.
4 

2.
8 

2.
6 

18
 

N
ic

K
el

 
10

 
5 

5.
9 

I 
22

.2
1 

10
5 

43
 

. 
. 

9.
7 

6.
8 

18
4 

. 
73

 
.5

2 
45

 
P

ot
as

si
um

 
17

60
 

11
80

 
72

0 
14

90
 

23
20

 
- 

91
8 

18
90

 
11

00
 

75
9 

- 
11

10
 

76
9 

12
50

 

S
el

en
iu

m
 

o.
es

u 
08

81
) 

0
.
7
8
U
 

0
7
U
 

O
M
U
 

0
.
6
6
1
)
 

O
.
7
4
U
 

0
7
1
)
 

0
.
6
9
U
 

0
.
6
9
1
)
 

0
6
8
1
)
 

0
6
8
1
)
 

S
o
d
i
u
m
 

7
1
4
 

6
6
4
 

1
3
6
0
 

7
0
5
 

8
2
7
 

8
4
6
 

-
 

79
2 

1
0
1
0
 

9
4
9
 

1
0
0
0
 

1
0
2
0
 

8
9
7
 

V
i
l
a
d
h
i
r
n
 

20
7 

1
7
.
7
 

2
2
5
 

4
4
.
6
 

4
5
2
 

1
2
.
5
 

3
9
 

2
2
4
 

3
1
7
 

2
3
9
 

1
3
4
 

1
9
6
 

Z
i
n
c
 

I
 

17
9 
M
I
 

19
.7

 
2
4
3
 

I
 

18
7 
M
 I

 
28

.2
 

I
 

14
3 

M
I 

32
 

26
5 

I
 

28
5 
M
 I 

22
.8

 
I
 

14
9 
M
I
 

24
2 

I
 

E
xp

lo
si

ve
s 

N
O

 
N
D
 

N
A
 

N
D
 

N
O
 

N
D
 

N
O
 

N
D
 

N
D
 

N
D
 

N
O
 

N
O
 

N
D
 

•
.
i
N
A
-
 

N
ot

 a
ns

ty
ze

d 
N

D
 -

 
N

ot
 d

et
ec

te
d 

D
L-

 
D

ilu
tio

n 
fa

ct
or

 
a-

 S
ee

 T
ab

le
 2

-1
0 

fo
r 

da
ta

 q
ua

ht
ie

r 
de

fin
tio

ns
 

—
 

b-
 P

ar
am

et
er

s 
lim

ite
d 

to
 th

os
e 

de
te

ct
ed

 I
n 

at
 le

as
t o

ne
 s

am
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

N
ot

e 
- 

B
ox

ed
 v

al
ue

s e
xc

ee
d 

ba
ck

gr
ou

nd
 U
T

La
ss

a 

c-
a 0 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

co
nt

'd
. 

Lo
ca

tio
n:

 
R

D
-t

oo
 

so
-io

i 
B

D
-1

02
 

B
D

-1
03

 
B

D
-1

04
 

R
D

-lo
s 

B
D

-1
05

 
B

D
-1

07
-0

l 
R

D
-lo

s 
S

am
pl

eN
um

be
r:

 
B

0-
iO

O
-o

i 
B

D
-1

00
-0

4 
B

D
-lO

1-
O

l 
B

D
-1

02
-0

1 
G

D
-1

02
-0

4 
B

D
-1

02
-0

2 
B

D
-1

03
-o

1 
B

D
-l0

3-
o2

 
B

D
-1

04
-o

l 
B

D
-1

05
-O

l 
B

D
-1

06
-o

l 
B

D
-1

o7
-o

l 
R

D
-lO

s-
cl

 
D

ep
th

(f
tb

gs
):

 
00

10
0.

5 
0.

O
to

O
.5

 
0.

O
to

O
.5

 
0.

O
Io

O
.5

 
0.

01
00

.5
 

0.
51

02
.0

 
0.

O
to

O
.5

 
O

.5
to

2.
2 

0.
01

00
.5

 
0.

O
to

O
.5

 
0.

O
to

O
.5

 
0.

O
to

o.
5 

0.
01

00
.5

 
1'

,)
: 

P
ar

am
et

er
s 

ln
or

ga
nl

cs
-(

m
g/

kg
) 

A
lu

m
in

um
 

--
 

- 
-.

 
--

 
- 

-.
 

--
 

--
 

--
 

-.
 

- 
A

nt
im

on
y 

--
 

-.
 . 

--
 

.. 
-.

 
A

rs
en

ic
 

--
 

-.
 

- 
- 

--
 .

 
—

 
--

 
--

 
-—

 
. 

--
 

--
 

-.
 

—
 - 

B
ar

iu
m

 
-.

 
--

 
--

 
. 

--
 

--
 

--
 

--
 

-.
 

-.
 

--
 

-.
 

.-
 

--
 

B
et

yf
tiu

m
 

--
 

- 
-.

 
- 

--
 

. 
--

 
--

 
--

 
--

 
--

 
--

 
C

ad
m

iu
m

 
--

 
.-

 
-.

 
-.

 
-.

 
-.

 
-.

 
. 

-.
 

I 
6.

2 
I 

J 
7.

6 
I 

C
al

ci
un

t 
--

 
-.

 
--

 
-.

 
--

 
--

 
-.

 
--

 
--

 
--

 
-.

 
-.

 
- 

C
hr

om
iu

m
 

--
 

--
 

--
 

-.
 

.-
 

.. 
-.

 
-.

 
.. 

Q
eb

al
t 

--
 

-' 
-•

 
- 

--
 

--
 

-.
 

. 
--

 
--

 
-.

 
--

 
C

op
pe

r 
--

 
--

 
10

.4
 

lO
.8

 
3.

2 
18

 
3.

0 
-.

 
4.

8 
6 

7 
Ir

on
 

--
 

--
 

-.
 

--
 

--
 

--
 

--
 

-.
 

-.
 

Le
ad

 
.. 

.. 
.. 

.. 
-.

 
-.

 
.. 

.-
 

--
 

-.
 

13
.3

 
18

.6
 

40
.4

 
I 

M
ag

ne
si

um
 

--
 

. 
--

 
- 

--
 

. 
-.

 
--

 
M

an
9a

ne
se

 
-.

 
--

 
--

 
. 

-.
 

-.
 

M
er

cu
ry

 
I 

02
 

I 
C

.2
 

I 
1.

2 
-.

 
-.

 
-.

 
--

 
00

4U
1 

03
4 

I 
--

 
—

 

M
ol

yb
de

nu
m

 
. 

-.
 

. 
.-

 
.-

 
--

 
--

 
N

ic
ke

l 
. 

.-
. 

. 

. 
- 

--
 

. 
--

 
- 

- 
- 

. 
- 

P
ot

as
si

um
 

.-
 

-.
 

-.
 

-.
 

-.
 

.-
 

-.
 

--
 

-.
 

--
 

S
el

en
iu

m
 

. 
.-

 
. 

--
 

--
 

. 
--

 
--

 
--

 
. 

—
. 

S
od

iu
m

 
-.

 
.. 

- 
. 

--
. 

--
 

.-
 

. 
—

 
. 

—
 

—
 

-.
 

--
 

--
 

V
an

ad
iu

m
 

. 

. 
. 

—
 

. -
' 

--
 

. 
--

 
--

. 
--

 
. 

-.
 

. 
-.

 
--

 
--

 
—

 
Z

in
c 

-.
 

-.
 

-.
 

--
 

-.
 

--
 

-.
 

--
 

-.
 

--
 

25
.4

 
32

.2
 

64
.6

 

E
xp

lo
si

ve
s 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

--
,N

A
 

N
ot

 a
na

ly
ze

d 
N

D
 -

 
N

ot
 d

et
ec

te
d 

D
L 

- 
D

llt
lo

n 
ta

ct
or

 
a 

- 
S

ee
 T

ab
le

 
2-

10
 fo

r 
da

ta
 q

ua
lif

ie
r d

ef
in

iti
on

s 
b-

 P
ar

am
et

er
s 

lim
ite

d 
to

 t
ho

se
 d

ef
ec

te
d I

n 
at

 
ea

st
 o

ne
 s

am
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

N
ot

e 
- 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 

U
T

Lo
as

s 

. 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

oo
nt

'd
. 

Lo
ca

tio
n:

 
B

D
-1

0g
 

R
D

-lI
D

 
B

D
-1

11
 

B
D

-1
12

 
R

D
-u

S
 

00
-1

14
 

B
D

-1
15

 
80

-1
16

 
B

D
-1

17
 

00
.1

18
 

B
D

-1
19

 
B

D
-1

20
 

80
-1

21
 

S
am

pl
eN

um
be

r 
00

-1
09

-0
1 

B
D

-1
10

-0
1 

80
-1

11
-0

1 
00

-1
12

-0
1 

B
0'

lIa
-O

l 
00

-1
14

-0
1 

80
-1

15
-0

1 
B

D
-1

16
01

 
80

-1
17

-0
1 

B
D

11
80

1 
B

0'
llg

O
l 

00
-1

20
-0

1 
80

-1
21

-0
1 

D
ep

th
(f

tb
gs

):
 

0.
01

o0
5 

O
O

to
O

5 
0.

O
to

O
5 

O
O

to
O

.5
 

0.
O

tc
O

5 
O

.D
to

O
.5

 
O

O
to

O
.5

 
O

O
to

O
S

 
0.

O
to

O
.5

 
O

O
to

O
.5

 
O

O
to

O
.5

 
O

O
to

O
.5

 
O

O
to

D
.5

 

P
ar

am
et

er
s 

b 

ln
or

ga
nl

cs
-(

m
gl

kg
) 

- 
- 

- 

A
lu

m
in

um
 

- 
- 

•-
 

--
 

- 
.-

 
--

• 
--

 
- 

--
 

--
 

--
 

- 
--

 
--

 
--

 
--

 

A
nt

im
on

y 
--

 
- 

--
 

-.
 

--
 

- 
- 

- 
--

 
- 

- 
--

 
- 

--
 

- 
- 

- 

--
 

A
rs

en
ic

 
•-

 
--

 -
 

--
 

-.
 

-.
 

- 
--

 
—

 
- 
--

 
--

 
- 

--
 

B
ar

iu
m

 
- 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

- 
--

 
--

 
--

 

S
er

yl
liu

ni
 

- 
'- 

- 
--

 
--

 
- 

--
 

- -.
 

' 
- 

- 
C

ad
m

iu
m

 
I 

9 
I 

8.
6 

I 
I 

7.
6 

I 
I 

96
 

I 
78

 
I 

6.
7 

I 
6.

9 
I 

5.
6 

I 
7.

8 
I 

7.
4M

1 
7.

4M
1 

C
al

ci
um

 
'- 

.-
 

-.
 

--
 

--
 

--
 

- 
--

 
-.

 

C
hr

om
iu

m
 

--
 

--
 

--
 

--
 

- 
--

 
--

 
--

 
--

 
-.

 
--

 
--

 

C
ob

al
t 

--
 

--
 

-.
 

' 
--

 
--

 
' 

--
 - 

--
 

- 
C

op
pe

r 
89

 
67

 
74

 
66

 
86

 
86

 
- 

8.
2 

6.
9 

73
 

62
 

66
 

81
 

98
 

W
on

 
--

 
--

 
--

 
--

 
- 

--
 

--
 

- 
--

 
-.

 
--

 

Le
ad

 
I 

33
2 

I 
13

 I
 

16
 9

 
14

2 
14

.7
 

13
8 

24
6 

22
.6

 
I 

31
.3

 
I 

32
.9

 
I 

19
.5

 
I 

30
7 

M
 

I 
20

 1
 

M
 

M
ag

ne
si

um
 

- 
--

 
--

 
--

 
--

 
-.

 
--

 
--

 
--

 
--

 
--

 
-.

 
- 

- 
M

an
ga

ne
se

 
--

 
--

 
-.

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
-.

 
--

 

M
er

cu
ry

 
-.

 
--

 
--

 
--

 
--

 
--

 
' 

--
 

--
 

--
 

--
 

--
 

--
 

M
ol

yb
de

nu
m

 
- 

--
 

--
 

--
 

--
 - 

--
 

--
 

--
 

--
 

--
 

-.
 

- 
--

 
-.

 
,, 

- 

N
ic

ke
l 

- 
--

 
--

 
--

 
'- 

--
 

--
 

--
 

--
 

- 
- 

--
 

-.
 

-.
 

P
ot

as
si

um
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

se
Ie

nl
vn

3 
--

 
--

 
- - 

--
 

--
 

- 
-.

 
-.

 

S
od

iu
m

 
- 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

V
an

ad
iu

m
 

: 
--

 
--

 
--

 
--

 
-.

 
--

 
--

 
-.

 
--

 
—

 
--

 
--

 
--

 

Z
in

c 
53

.9
 

26
6 

29
.9

 
30

 
28

2 
30

.6
 

46
7 

35
1 

39
.2

 
25

3 
32

3 
I 

77
.8

M
1 

39
.4

M
 

E
xp

lo
si

ve
s 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

--
/N

A
- 

N
ot

 a
na

ly
ze

d 
N

D
 -

 
N

ot
 d

et
ec

te
d 

D
L 

- 
D

ilu
tio

n 
fa

ct
o,

 
a-

 S
ee

 T
ab

le
 2

-1
0 

fo
r 

da
ta

 q
ua

lil
ia

r d
ef

in
tio

ns
 

b 
- 

P
ar

am
et

er
s 

lim
ite

d t
o 

th
os

e 
de

te
ct

ed
 in

 a
t 

fe
as

t 
m

e 
sa

m
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

N
ot

e 
- 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 

U
T

Lo
e,

s 

(A
D

 

c-
fl 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

of
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

co
nt

'd
. 

Lo
ca

tio
n:

 
B

D
.1

22
 

B
D

-1
23

 
R

0-
12

4 
B

D
-1

25
 

B
D

-1
26

 
B

D
-1

27
 

B
D

-1
28

 
B

D
-1

29
 

B
D

-1
30

 
B

D
-1

31
 

80
-1

32
 

B
D

-1
33

 
Sa

m
pl

e N
um

be
r:

 
60

-1
22

-0
1 

60
-1

23
-0

1 
60

-1
24

-C
l 

60
-1

24
-0

4 
B

0-
12

5-
0l

 
6D

12
60

1 
B

D
12

70
1 

B
0-

I2
8-

D
1 

60
-1

29
-0

1 
60

-1
30

-C
l 

60
-1

31
-0

1 
B

D
-1

32
-0

l 
60

-1
33

-0
1 

D
ep

th
(f

tb
gs

):
 

0.
01

00
.5

 
O

.O
to

O
.5

 
O

O
to

O
.5

 
o.

ot
oO

.5
 

o.
ot

oo
.5

 
O

.O
to

O
.5

 
0.

O
to

O
.5

 
0.

O
to

O
.5

 
0.

O
to

O
.5

 
0.

O
to

O
.5

 
0.

O
to

O
.5

 
0.

01
00

.5
 

0.
O

Io
O

.5
 

P
ar

am
et

er
s 

in
or

ga
nl

ce
-(

m
g/

kg
) 

A
bm

in
um

 
--

 
. 

--
 

--
 

--
 

- 
-' 

—
 

--
 

-.
 

-.
 

A
nt

im
on

y 
. 

. 
. 

--
 

--
 

. 
--

 
--

 
--

 
--

 
. 

A
rs

en
ic

 
- 

. 
- 

- 
--

 
--

 
B

ar
iu

m
 

--
 

.-
 

--
 

-.
 

.-
. 

-.
 

-.
 

. 
.-

 
-.

 
. 

-.
 

--
 

B
er

yf
flu

m
 

—
 

- 
--

 
.. 

--
 

- 
-.

 - 
--

 
- 

. 
- 

--
 

C
ad

m
iu

m
 

I 
8.

6M
 

aM
! 

8.
8M

1 
8.

3M
j 

8.
4M

1 
9.

6M
1 

8.
2M

1 
8.

5M
1 

9.
IM

! 
23

.7
i1

0.
I2

M
 

0.
39

M
1 

5.
4 

I 
C

al
ci

um
 

. 
. 

- 
-.

 
--

 
--

 
C

hr
om

iu
m

 
--

 
--

 
-.

 
-.

 
--

 
-.

 
-.

 
.. 

-.
 

.-
 

--
 

-.
 

C
ot

ai
t 

--
 

- 
--

 
- 

--
 

. 
- 

--
 

--
 

- 
--

 
-.

 
--

 
--

 
C

op
pe

r 
10

.8
 

11
.3

 
9.

6 
10

.1
 

11
.2

 
11

.8
 

II 
10

.1
 

11
.2

 
9.

9 
6.

6 
63

 
Ir

on
 

--
 

--
 

-.
 

-.
 

-•
 

--
 

.-
 

--
 

--
 

--
 

-—
 

--
 

Le
ad

 
16

.8
 M

I 
30

.8
 M

I 
35

.1
 

M
 

21
.4

 M
 

19
.4

 M
 

16
.4

 M
 

19
.6

 M
 

23
.9

 M
 

20
.8

 M
 

14
.6

 M
 

13
.3

 
21

.3
 

18
 

M
ag

ne
si

um
 

. 
. 

. 
--

 
--

 
...

 
.-

 
--

 
-.

 
--

 
. 

--
 

•M
an

ge
 

. 
-.

 
--

 
--

 
. 

--
. 

. 
.-

 
. 

--
 

--
 

-.
 

. 
-.

 
--

 
M

er
cu

ry
 

. 
. 

--
 

--
 

--
. 

--
 

. 
--

 
--

 
--

 
—

- 
—

. 
. 

.. 
. 

.-
 

--
 

M
ol

yb
de

nu
m

 
.-

 
--

 
--

 
-.

 
.. 

.-
 

. 
. 

.-
 

-.
 

-.
 

N
ic

ke
l 

.-
 

--
 

- 
. 

P
ot

as
si

um
 

-.
 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

-.
 

-.
 

S
el

en
iu

m
 

--
 

--
 

--
 

-.
 

--
 

-.
 

. 
. 
--

 
--

 
. 

--
 

--
 

--
 

--
 

S
od

iu
m

 
.. 

--
 

--
 

-.
 

--
 

.. 
-.

 
--

 
--

 
-.

 
.. 

-.
 

-.
 

V
an

ad
iu

m
 

. 
. 

. 
.-

- 
-.

 
—

 
--

 
--

 
. 

--
 

- 
Z

in
c 

34
M

1 
83

.3
M

1 
43

.4
M

1 
82

.8
M

1 
90

.6
M

1 
38

.2
M

 
35

.8
M

 
63

M
 

38
.3

M
 

34
.9

M
 

47
.6

6 
4G

B
 

38
.8

 

E
xp

lo
si

ve
s 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

--
iN

A
- 

N
ot

 a
na

ly
ze

d 
N

D
 - 

N
ot

 d
et

ec
te

d 
D

L.
 

D
ilu

tio
n 

fa
ct

or
 

a 
- 

S
ee

 T
ab

le
 2

-1
0 

fo
r 

da
ta

 q
ua

lif
ie

r d
ef

in
iti

on
s 

b 
- 

P
ar

am
et

er
s 

lim
ite

d t
o 

th
os

e 
de

te
ct

ed
 In

 a
t 
le

as
t o

ne
 s

am
pl

e 
(s

ee
 A

pp
en

di
x 

E
) 

N
ot

e-
 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 ba
ck

gr
ou

nd
 
U

T
L.

oa
 

• 
. 

. 



T
ab

le
 3

-2
0.

 
S

um
m

ar
y o

f B
un

ke
r F

lo
or

 D
ra

in
s 

S
oi

l S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

co
nt

d.
 

Lo
ca

tIo
n:

 
60

-1
34

 
B

D
-1

35
 

B
D

-1
36

 
B

D
-1

37
 

B
D

-1
38

 
B

D
-1

39
 

60
-1

40
 

B
D

-1
41

 
B

D
-1

42
 

B
D

-1
43

 
80

-1
44

 
B

D
-1

45
 

S
am

pl
eN

um
be

r 
B

D
-1

34
-0

1 
B

D
-1

35
-0

1 
80

-1
36

-0
1 

B
D

-1
37

-0
1 

80
-1

38
-0

1 
B

D
.1

39
-0

1 
B

D
-1

40
-0

1 
B

D
-1

41
-0

1 
B

D
-1

42
-0

l 
B

D
-1

43
-0

1 
80

-1
44

-0
1 

B
D

-1
44

-0
4 

80
-1

45
-0

1 

D
ep

th
Q

t 
bg

s)
: 

o.
O

to
O

.5
 

O
ct

oO
S

 
O

O
to

O
.5

 
c.

O
to

O
.5

 
O

.O
to

O
5 

0.
O

to
O

S
 

0.
O

to
O

.5
 

0.
C

to
O

.5
 

oo
to

O
.5

 
O

O
to

oS
 

0.
O

to
O

.5
 

0.
O

to
O

5 
O

.O
to

O
5 

P
ar

am
et

er
? 

ln
or

ga
nl

cs
-(

m
g/

kg
) 

A
lu

m
in

um
 

--
 

- -
 

-.
 

- 
- -

 
- -

 
- -

 
'- 

--
 

--
 

--
 

--
 

A
nt

im
on

y 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
- 
--

 
--

 
--

 

A
re

fli
c 

--
 

--
 

- 
- 

--
 

- 
--

 
-.

 
-.

 

B
ar

iu
m

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 

B
er

yl
liu

m
 

--
 

--
 

--
 

-.
 

- 
--

 
--

 
-•

 
--

 
--

 
--

 
--

 

C
ad

m
iu

m
 

I 
76

 
I 

6.
3 

I 
a 

I 
51

4 
I 

26
.3

 
I 

9.
6 

I 
9.

4 
I 

7.
8M

1 
10

.B
M

I 
6.

9M
1 

61
M

1 
61

M
1 

6M
1 

C
al

ci
um

 
. 

--
 

- 
--

 
--

 
--

 
--

 
--

 
--

 
- 

--
 

--
 

--
 

--
 

C
hr

om
iu

m
 

--
 

--
 

--
 

--
 

--
 

- 
--

 
--

 
--

 
--

 . 
--

 
- 

--
 

- 

--
 

C
ob

al
t 

--
 

. 
--

 
-.

 
-.

 
--

 
--

 
--

 
--

 
--

 
--

 
. 

--
 

--
 

C
op

pe
r 

- 
5.

6 
5.

8 
8.

5 
18

.2
 

12
 

10
.3

 
I 

20
.4

 
I 

11
2 

9.
2 

98
 

- 
13

4 
16

9 
--

 
- 

7.
3 

on
 

- 
--

 
--

 
--

 
--

 
--

 
- 

.-
 

--
 

- 
--

 
- 

Le
ad

 
- 

15
.9

 
19

9 
22

 
I 

36
 

I 
19

.1
 

24
1 

I 
35

 
I 

27
M

1 
27

.9
M

1 
17

.7
M

 
24

.7
M

 
17

.S
M

 
12

.IM
 

M
ag

ne
si

um
 

--
 

--
 - 

- 
-.

 
--

 
--

 
- 

--
 

--
 

--
 

--
 

M
an

9a
ne

se
 

- 
--

 
--

 
--

 
--

 
--

 
--

 
- 

--
 

--
 

--
 

--
 

--
 

--
 

--
 

M
er

ou
ry

 
--

 
•-

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
-.

 --
 

--
 

M
ol

yb
de

nu
m

 
--

 
--

 
.-

 
--

 
--

 
-.

 
' 

--
 

--
 

-.
 

--
 

. 
--

 

N
ic

ke
l 

--
 

--
 

--
 

--
 

--
 

—
 

--
 

--
 

--
 

--
 

-.
 

P
ot

as
si

um
 

--
 

--
 

- 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
--

 
-.

 
--

 

S
el

en
iu

m
 

--
 

--
 

-.
 

--
 

--
 

--
 

--
 

--
 

--
 

- 
--

 -
. 

S
od

iu
m

 
--

 
--

 
•-

 
--

 
--

 
--

 
.-

 
--

 
--

 
--

 
--

 
--

 
--

 

V
an

ad
iu

m
 

--
 

--
 

--
 

--
 

- 
--

 
--

 
--

 
--

 
--

 
-.

 
--

 

Z
in

c 
32

.1
 

37
.4

 
40

.1
 

I 
73

.2
 

I 
48

.9
 

53
2 

62
.7

 
42

.2
M

 
47

6M
 

33
.7

M
 

56
7M

1 
11

2M
1 

24
2M

 

E
xp

lo
si

ve
s 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

4A
 

N
A

 
N

A
 

N
A

 
M

A
 

N
A

 

.q
N

A
. 

N
ot

 a
na

ly
ze

d 
N

D
 -

 
N

ot
 d

et
ec

te
d 

C
L-

 
D

Iii
1i

on
 fa

ct
or

 
a 

S
ee

 T
ab

le
 

2-
10

 fo
r d

at
a 

qu
al

ifi
er

 de
fin

iti
on

s 
b-

 P
ar

am
et

er
s 

lim
ite

d 
to

 t
ho

se
 d

et
ec

te
d i

n 
at

 le
as

t 
on

e 
sa

m
pl

e 
(s

ee
 A

pp
en

di
 

E
) 

- 
N

ot
e 

- 
B

ox
ed

 v
al

ue
s 

ex
ce

ed
 ba

ck
gr

ou
nd

 
U

T
L a

as
 

- 

c-
c 

c-
i-i

 



-a
 

T
ab

le
 3

-2
0.

 
S

um
m

ar
y 

ot
 B

un
ke

r F
lo

or
 D

ra
in

s 
S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
, 

oo
nt

'd
. 

fl 
Lo

ca
tio

n:
 

B
D

-1
47

 
80

-1
48

 
B

D
-1

49
-o

1 
80

-1
50

 
S

am
pl

eN
um

be
r:

 
B

D
-1

47
-o

I 
B

D
-1

48
-O

1 
B

D
-1

49
•O

1 
B

D
-1

50
-0

1 
B

D
-1

5o
-0

4 
D

ep
th

 (
ft 

bg
s)

: 
0.

0 
to

 
0.

5 
0.

0 
to

 0
.5

 
0.

0 
to

 0
.5

 
0.

0 
to

 
0.

5 
0.

0 
to

 0
.5

 
P

ar
am

et
er

sb
 

ln
or

ga
nl

cs
-(

m
g/

kg
) 

A
lu

m
in

um
 

--
 

--
 

--
 

--
 

A
nt

im
on

y 
.. 

--
 

--
 

-.
 

--
 

A
rs

en
ic

 
--

 
--

 
•-

 
--

 
--

 
B

an
um

 
--

 
.. 

--
 

B
er

yl
liu

m
 

. 
--

 
C

ad
m

iu
m

 
0.

07
2 

U
vI

 
0.

13
 M

 
I 

1.
8 

M
 

I 
0.

07
3 

LM
 

0.
07

3 
IM

 
C

al
ci

um
 

.-
 

--
 

C
hr

om
iu

m
 

-.
 

--
 

-.
 

-.
 

-.
 

C
ob

al
t 

. 
. 
- 

--
 

. 

C
op

pe
r 

10
 

8.
2 

11
.4

 
7.

3 
8.

3 
fr

an
 

. 
--

 
--

 
-.

 
--

 
. 

. 
--

 
Le

ad
 

20
.4

 
19

 
I 

26
.2

 
I 

- 
12

.2
 

13
.1

 
M

ag
ne

si
um

 
. 

. 
--

 
--

 
M

an
9a

ne
se

 
.. 

-.
 

-.
 

M
er

th
y 

- 
--

 
--

 
M

ol
yb

de
nu

m
 

--
 

--
 

--
 

.-
 

-.
 

N
ic

ke
l 

. 
- . 

--
 

- 
P

ot
as

si
um

 
--

 
--

 
.. 

--
 

-.
 

S
et

en
lu

m
 

--
 

--
 

-.
 

-.
 

S
od

iu
m

 
--

 
--

 
V

$n
ad

ur
n 

. 
--

 
--

 
Z

in
c 

51
.5

 B
 

42
.5

 B
 

55
.9

 B
 

34
 B

 
66

.6
 B

 

--
/il

A
 -

 
N

o!
 a

na
ly

ze
d,

 
N

D
 -

 N
ot

 d
et

ed
ed

. 
D

L 
- 

D
ilu

tio
n 

fa
ct

or
. 

a 
- 

S
ee

 T
ab

le
 2

-1
0 

fo
r d

at
a 

qu
al

ifi
er

 de
fin

iti
on

s.
 

b 
. 

P
ar

am
et

er
s 

lim
ite

d t
o 

th
os

e 
de

te
de

d 
In

 a
t 
le

as
t o

ne
 s

w
np

le
 (

se
e 

A
pp

en
di

x 
E

).
 

N
ot

e 
. 

B
ox

ed
 v

al
ue

s 
ex

ed
 b

ac
kg

ro
un

d 
U

T
L 

. 
. 

. 



T
ab

le
 

3-
21

. 
S

um
m

ar
y 

of
 

F
re

qu
en

cy
 o

f 
D

et
ec

tio
n,

 
P

er
ce

nt
 o

f 
V

al
ue

s 
G

re
at

er
 t

ha
n 

B
ac

kg
ro

un
d 

U
T

L9
5,

95
, 

an
d 

M
ax

im
um

 
C

on
ce

nt
ra

tio
n 

fo
r 

B
un

ke
r 

D
ra

in
s.

 

S
am

pl
e 

In
te

rv
al

: 
C

om
bi

ne
d 

__
__

__
__

__
__

__
__

_ 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

F
re

q.
 

of
 

P
er

ce
nt

 
M

ax
im

um
 

>
 U

T
L 

C
on

c.
 

(m
g/

kg
) 

D
et

ec
tio

n 
. 

>
 U

T
L 

C
on

c.
 

(m
g/

kg
) 

D
et

ec
tio

n 
>

 
U

T
L 

C
on

c.
 

(m
g/

kg
) 

In
or

ga
ni

cs
 

: 
. 

. 
. 

. 

N
o.

of
S

am
pl

es
: 

. 
56

 
23

 
33

 

A
nt

im
on

y 
11

%
 

4%
 

2.
00

 
13

%
 

0%
 

1.
20

 
9%

 
6%

 
2.

0 

A
rs

en
ic

 
10

0%
 

4%
 

12
.0

0 
10

0%
 

4%
 

8.
80

 
10

0%
 

3%
 

12
.0

 

C
ad

m
iu

m
 

89
%

 
51

%
 

9.
70

 
96

%
 

57
%

 
97

0 
54

%
 

47
%

 
2.

4 

C
hr

om
iu

m
 

10
0%

 
15

%
 

39
.0

0 
10

0%
 

0%
 

34
.8

0 
10

0%
 

25
%

 
39

.0
 

C
ob

al
t 

10
0%

 
5%

 
11

.5
0 

10
0%

 
13

%
 

11
.5

0 
IQ

O
%

 
0%

 
7Q

 
C

op
pe

r 
10

0%
 

29
%

 
16

6.
00

 
10

0%
 

52
%

 
91

.4
0 

10
0%

 
13

%
 

16
6.

0 

Ir
on

 
. 

.1
00

%
 

9%
 

53
,4

00
.0

0 
10

0%
 

. 
17

%
 

53
,4

00
.0

0 
10

0%
 

3%
 

. 
24

,5
00

.0
 

Le
ad

 
10

0%
 

55
%

 
. 

20
0.

00
 

10
0%

 
91

%
 

99
.8

0 
10

0%
 

28
%

 
20

0:
0 

M
an

ga
ne

se
 

. 
10

0%
 

. 
2%

 
:6

03
,0

0 
. 

10
0%

 
4%

 
60

30
0 

10
0%

 
0%

 
44

0O
 

M
er

cu
ry

 
11

%
 

9%
 

0.
20

 
26

%
 

22
%

 
0.

20
 

0%
 

0%
 

N
/A

 

N
ic

ke
l 

. 
10

0%
 

. 
70

4 
27

.5
0 

. 
10

0%
 

.1
3%

 
. 

27
.5

0 
10

0%
 

. 
23

:5
 

S
el

en
iu

m
 

20
%

 
2%

 
1.

20
 

0%
 

0%
 

N
/A

 
. 

1.
2 

10
0%

 
.5

3%
 

3&
4 

: 
10

0%
. 

1 
91

%
 

.3
5&

O
0 

.:Q
Ø

%
 

: 
24

2,
0 

C
o (ii
 

. 
F

re
q.

 
of

 
D

et
ec

tio
n 

S
ur

fa
ce

 
S

ub
su

rf
ac

e 

N
ot

e 
- 

P
ar

am
et

er
s 

lis
te

d 
in

cl
ud

e 
on

ly
 t

ho
se

 r
ep

or
te

d 
at

 a
 c

on
ce

nt
ra

tio
n 

gr
ea

te
r t

ha
n 

th
e 

ba
ck

gr
ou

nd
 U

T
L9

5,
5 

in
 a

t 
le

as
t o

ne
 s

am
pl

e 
w

ith
in

 th
e 

sa
m

e 
ar

ea
. 

N
ot

e 
- 

D
es

cr
ip

tiv
e 

st
at

is
tic

s 
do

 n
ot

 
in

cl
ud

e 
ve

rif
ic

at
io

n 
an

d 
ex

te
nt

 o
f 

co
nt

am
in

at
io

n 
sa

m
pl

es
 c

ol
le

ct
ed

 in
 F

ou
rt

h 
Q

ua
rt

er
 1

99
8 

an
d 

Ja
nu

ar
y 

19
99

. 

N
A

 —
 
N

ot
 A

pp
lic

ab
le

 



T
ab

le
 3

-2
2.

 
S

um
m

ar
y 

of
 F

or
m

er
 U

nd
er

gr
ou

nd
 S

to
ra

ge
 T

an
k 

A
re

as
 S

oi
l S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

 

P
ar

am
et

er
s 

U
S

T
-0

02
 

U
S

T
-0

02
-D

1 
U

S
T

-0
02

-0
2 

U
S

'r-
00

3-
0I

 
U

S
T

-0
04

-0
I 

U
S

T
-0

05
.0

l 
U

S
T

-0
06

-0
1 

U
S

T
-0

07
-D

1 
U

S
T

-0
07

-0
4 

U
S

T
-0

08
-0

1 
Li

S
T

-C
O

g-
al

 
U

S
T

-0
09

-0
2 

6
.
O
t
o
S
.
0
 

O
.
O
t
o
l
,
Q
 

5
,
O
t
o
7
.
O
 

5
.
O
t
o
l
.
0
 

6
.
O
t
o
S
.
O
 

O
,
O
t
o
2
.
0
 

0
,
Q
t
o
2
,
O
 

0
,
O
t
o
2
.
0
 

2
.
O
t
o
4
.
0
 

4
.
O
t
o
G
,
0
 

T
P

H
-(

ug
/g

) 
T

ot
al

 R
ec

ov
er

ab
le

 
P

et
ro

le
um

 
H

yd
ro

ca
cb

ot
s 

29
6 

12
.5

 U
 

16
0 

63
7 

33
3 

11
50

 
24

4 
17

9 
12

.6
 U

 
17

.5
 

19
 

42
0 

11
60

 

B
T

E
X

-(
 m

g/
kg

) 
__

__
__

__
__

__
_ 

T
ol

ue
iia

 
00

01
 U

 
0
.
0
0
0
9
 
U
 

o
.
0
0
0
t
a
 U
 

&
00

00
s 

U
 j

 
00

00
95

 F
 

I
 
t
.
O
o
o
a
l
 U
 

00
01

1 
U

 
0 

bo
ii 
U
 

0
 c
O
o
n
 U
 

0
0
0
0
8
9
 U

 
oo

na
os

 U
 

0
.
0
0
0
9
9
 U
 

0
.
0
0
1
1
 U
 

P
A

H
-(

m
g/

kg
) 

__
__

__
__

__
__

 
B

eo
zo

)a
nt

br
av

en
e 

0.
O

O
flg

 U
 

0
.
0
1
2
 

0
,
0
0
9
8
 U
 

0
 0
1
 U
 
_
_
_
_
_
_
_
_
_
_
_
 

B
en

zo
(a

)p
yr

en
e 

0.
01

7 
U

 
0
0
4
2
 

0
.
0
4
1
 

I 
0
.
0
1
7
 U
 
_
_
_
_
_
_
_
_
_
_
_
_
 

B
en

zo
(b

)f
lu

or
an

th
re

ne
 

00
13

 U
 

0,
01

3 
0.

01
3 

U
 

0
0
1
4
 U
 
_
_
_
_
_
_
_
_
_
_
 

B
en

zo
(g

hi
)p

er
yi

en
e 

0.
05

6 
U

 
0.

05
6 

U
 

0.
05

6 
U

 
0.

05
8 

U
 

__
__

__
__

__
_ 

B
en

zo
(k

)f
lt4

gt
av

jth
te

ne
 

0.
01

2 
U

 
0.

01
2 

U
 

0 
01

2 
U

 
0.

01
2 

U
 

__
__

__
__

__
 

C
hr

ys
en

e 
O

il 
U

 
0.

11
 U

 
0.

11
 U

 
0.

11
 U

 
0.

66
0 

bt
be

nz
o(

a,
h)

an
th

ra
ce

ne
 

0.
02

2 
U

 
0.

02
2 

U
 

00
22

 0
 

00
23

 U
 

0.
11

0 
U

 
F

lu
or

an
th

en
e 

0.
15

 U
 

0.
15

 U
 

0.
15

 U
 

0.
16

 U
 I

 
1.

70
0 

F
ki

or
et

ffl
 

0.
15

0 
01

51
) 

Q
l5

U
 

0,
18

1)
 

07
40

1)
 

In
de

no
(1

,2
.3

-c
d)

py
re

ne
 

0.
03

2 
U

 
0.

03
2 

U
 

0.
03

2 
U

 
0.

03
3 

U
 I

 
0.

50
0 

P
h
e
n
a
n
t
h
r
e
n
o
 

0,
47

 U
 

0.
47

 U
 

0.
47

 U
 

0,
48

 U
 

2.
30

0 
U

 
P

yr
en

e 
0.

2 
U

 
0.

2 
U

 
0.

2 
U

 
0.

2 
U

 I
 

1.
20

0 

N
A

- 
N

ot
an

al
yz

ed
. 

N
D

 N
ot

 d
et

ec
te

d.
 

D
L-

 
D

tu
to

n 
ta

ct
o 

a 
. 

S
ee

 T
ab

le
 2

-1
0 

fo
r d

at
a 

qu
al

ifi
er

 d
et

iri
bo

ns
, 

- 
P

ar
am

et
er

s 
lim

ite
d 

to
 t

ho
se

 d
et

ec
te

d 
in

 a
t 

le
as

t o
ne

 s
am

pl
e 

(s
ee

 A
pp

en
dx

 E
).

 
N

ot
e-

 B
ox

ed
 v

al
ue

s 
ex

ce
ed

 b
ac

kg
ro

un
d 
til

t. 
,e

. 

1.
60

0 
1.

30
0 

0.
48

0 
02

80
 

0.
48

0 
0 

10
0 

0.
84

0 
0.

99
0 

0 
18

0 
0,

11
0 

0 
22

0 
0 

04
3 

1 
80

00
 

0 
76

0 
0 

00
99

 
0 

16
0 

0.
03

5 
0 

08
1 

03
60

 
05

90
 

01
20

 
00

56
 

0.
12

0 
00

25
 

0.
43

00
 

00
19

 
I 

00
29

 
I 

0.
71

0 
0 

0.
06

0 
U

 
0.

06
2 

0.
63

0 
0.

86
0 

0.
36

0 
0.

13
0 

0.
20

0 
0.

05
8 

B
ui

ld
in

g:
 

85
02

 
L
o
c
a
t
i
o
n
:
 

T
a
n
k
 

U
S

t0
O

1 
S

am
pl

e 
N

um
be

r:
 

P
ip

e 
U

S
T

-O
l 0

 

8
5
1
4
 

U
S
T
-
0
0
I
-
0
1
 

U
S
T
-
O
l
 0
-
C
l
 

T
an

k 

D
ep

th
 
(I

t 
bg

s)
: 

0.
0 

to
 2

.0
 

0.
0 

to
 2

,0
 

0.
0 

to
 2

.0
 

85
00

 
T

an
k 

P
ip

e 
P

ip
e 

T
an

k 
U

S
T

-0
03

 
U

S
T

-0
04

 
U

S
T

-0
05

 
lis

T
-D

O
G

 

85
05

 

P
ip

e 
U

S
T

-0
07

 
P

ip
e 

lis
T

-D
O

S
 

85
07

 
T

an
k 

U
S

T
-0

O
9 

cx
J 

4-
, C
l -J
 

a
s
'
 

0.
65

0 
1.

10
0 

02
10

 
0.

08
2 

0 
19

0 
0.

03
6 

1 
.2

00
 

0.
15

0 

0.
81

00
 

4.
50

0 

0.
02

8 
I 

00
48

 
I 

_.
96

0 
31

00
 

0.
78

 0 
0.

20
0 

5.
70

0 
13

 0
00

 
2.

50
0 

0.
60

0 
U

 
0.

12
0 

U
 

0.
21

0 
01

10
 U

 
0.

82
00

 
0.

12
0 

U
 

0.
12

0 
U

 
01

20
 U

 
0.

02
4 

U
 

0.
02

8 
0.

02
2 

U
 

01
10

0 
0.

02
4 

U
 

0.
02

3 
U

 
56

00
 

01
80

 
0
5
4
0
 

o
.
i
s
o
u
l
 

2
1
0
0
0
1
 

0
1
7
0
U
 I

 
0
3
6
0
 

I 
0
1
7
0
1
)
 

0.
15

00
 

01
50

1)
 

Q
,7

50
U

 
01

70
0 

01
60

1)
 

0.
09

9 
I 

.ii
o 

I 

1.
40

0 

0.
04

0 
I 

-
 

0.
60

0 
0!

 
0.

03
4 

I 
0.

04
2 

I 
0.

52
0 
U
 

0
4
7
0
 U
 

04
60

 U
 

23
00

0 
0.

51
0 

U
 

0.
50

0 
U

 
02

20
U

 I
 

0
3
8
0
 

I
 

0
l
9
0
U
 

i
.
s
o
o
o
l
 

0
2
1
0
U
 

0
2
1
0
U
 

. 
S

 



T
ab

le
 

3-
23

. 
S

um
m

ar
y 

of
 F

re
qu

en
cy

 o
f 

D
et

ec
tio

n,
 

P
er

ce
nt

 
of

 
V

al
ue

s 
G

re
at

er
 t

ha
n 

B
ac

kg
ro

un
d 

U
T

L9
59

5,
 a

nd
 

M
ax

im
um

 
C

on
ce

nt
ra

tio
n 

fo
r 

R
em

ov
ed

 
U

nd
er

gr
ou

nd
 S

to
ra

ge
 T

an
k 

A
re

as
. 

S
am

pl
e 

In
te

rv
al

: 
S

ub
su

rf
ac

e 

F
re

q.
 
of

 
P

er
ce

nt
 

D
et

ec
tio

n 
>

 
U

T
L 

N
o.

 o
f 

S
am

pl
es

: 
13

 
13

 
.T

ól
ue

ne
. 

.. 
. 

. 
.%

 . 
[ 

:8
%

 
0M

00
95

 

P
A

R
 

. 
. 

. 
. 

. 
. 

. 

. 

N
o.

 o
f 

S
am

pl
es

: 
i 

1 
3 

77
%

. 
. 

77
%

 
. 

11
00

 
.7

7%
.. 

77
%

 
. 

1:
10

0.
. 

B
en

zo
(a

)p
yr

en
e 

. 
.. 

85
%

 
85

%
 

1.
80

0 
85

%
 

85
%

 
1
.
8
0
0
 

• 
B

en
zo

(b
)f

ju
pj

an
th

en
a 

. 

. 
.. 

77
%

 
. 

. 
77

%
. 

. 
. 

0.
99

0 
. 

77
%

 
••

 
.7

7%
 

. 
0.

99
0 

B
en

zo
(g

hi
)p

er
yl

en
e 

62
%

 
62

%
 

0.
86

0 
62

%
 

62
%

 
0.

86
0 

B
en

zo
Q

)f
tu

or
an

th
rs

ne
 

69
%

 
69

%
 

0.
59

0 
69

%
 . 

. 
69

%
 

. 
0+

59
0.

 
C

hr
ys

en
e 

31
%

 
31

%
 

1.
20

0 
31

%
 

31
%

 
1.

20
0 

15
%

 
15

%
 

0 
15

0 
. 

5%
 

15
%

 
. 

0.
15

0 
F

lu
or

an
th

en
e 

. 
. 

. 
. 

. 
.5

4%
 

. 
. 

. 
4%

 
. 

. 
5.

60
0 

. 
54

°4
 

. 
54

° 
5
.
6
0
0
 

. 
.. 

16
%

 
15

%
 

. 
3.

10
0 

l%
 

. 
15

%
 

&
10

0:
. 

ln
de

no
(1

,2
,3

-c
d)

py
re

ne
 

6
9
%
 

6
9
%
 

0
.
7
8
0
 

6
9
%
 

P
?
°
"
°
 

0.
78

0 
P
h
e
n
a
r
t
i
h
r
e
r
s
 

.
.
.
 

. 
15

%
 

• 
:. 

1S
%

 
. 
13

00
0 

. 
:1

5%
 

.. 
. 

• 
15

%
 

13
 0

00
 

P
yr

en
e 

38
%

 
38

%
 

2.
50

0 
38

%
 

38
%

 
2.

50
0 

5 

C
om

bi
ne

d 

P
er

ce
nt

 
>

 
U

T
L 

M
ax

im
um

 
C

on
c.

 
(m

g/
kg

) 

F
re

q.
 

of
 

D
et

ec
tio

n 
M

ax
im

um
 

C
on

c.
 

(m
 g

 /k
 g

) 

N
ot

e:
 

P
ar

am
et

er
s 

lis
te

d 
in

cl
ud

e 
on

ly
 th

os
e 

re
p9

rt
ed

 a
t 

a 
co

nc
en

tr
at

io
n 

gr
ea

te
r 

th
an

 t
he

 b
ac

kg
ro

un
d 

U
T

LS
O

5 
in

 a
t 

le
as

t 
on

e 
sa

m
pl

e 
w

ith
in

 th
e 

ar
ea

. 
N

A
 —

 N
ot

 A
pp

lic
ab

le
 

C
o 

aD
 

C
),

 
aD

 



(.
0 

- 
cx

J 

T
ab

le
 3

-2
4.

 
S

um
m

ar
y 

of
 V

eh
ic

le
 F

ue
lin

g 
A

re
a 

A
-4

 S
oi

l 
S

am
pl

e 
D

et
ec

te
d 

R
es

ul
ts

 

Lo
ca

tio
n:

 
A

4-
00

1 
A

4-
00

2 
A

4-
00

3 
A

4.
00

4 

S
am

pi
eN

um
be

r:
 

A
4-

O
o1

-0
1 

A
4.

O
O

1-
02

 
A

4-
00

2'
O

l 
A

4-
00

2-
02

 
A

4-
00

3-
O

1 
A

4.
00

3-
04

 
A

4-
00

3-
02

 
A

4•
00

4-
O

1 
A

4•
00

4-
02

 

D
ep

th
 (

ft 
bg

s)
: 

0.
0 

to
 0

.5
 

0.
5 

to
 

1.
5 

0.
0 

to
 0

.5
 

0.
5 

to
 

1.
5 

0.
0 

to
 0

.5
 

0.
0 

to
 

0.
5 

0.
5 

to
 2

.0
 

0.
0 

to
 0

.5
 

0.
5 

to
 1

.5
 

P
ar

am
et

er
s 

yj
p 

T
P

H
 (

ug
/g

) 
T

ot
ni

 R
sc

ov
et

ab
l P

ef
ro

iu
m

 H
yd

ro
ta

rb
O

lfl
 

22
7 

34
.S

 
17

7 
40

.7
 

93
 Z

 
10

7 
28

3 
88

.4
 

26
 1

 

B
T

E
X

-(
m

g/
kg

) 
T

O
lu

en
e 

1 
0,

01
2 

I 
0.

00
09

8 
til

 
00

3 
0.

00
11

 U
 

I 
o.

O
ii 

I 
00

08
8 

I 
0 

00
09

9 
Li

 
I 

0.
01

4 
0.

0*
1 

U
 

PA
H

 (
m

g/
kg

) 
__

__
__

__
__

__
_ 

__
__

__
__

__
__

__
 

. 
,,,

 
0,

02
7 

0.
01

1 
11

 
0.

0-
tS

 
. 

0.
01

0 
U

 
0,

01
3 

0.
01

0 
I 

' 
0.

01
0 

U
 

0.
02

8 
0.

O
tl 

U
 

B
en

zo
(a

)p
yr

en
e 

. 
, 

0.
03

6 
, 

0.
01

8 
U

 
0.

02
7 

, 
0.

01
7 

U
 

, 
0.

01
6,

 
0.

01
5 

U
 

0.
01

6 
U

 
0.

03
8 

0.
01

8 
U

 

5r
to

(b
flU

O
ra

nt
ht

S
M

 
0.

04
1 

0.
01

4 
U

 
00

30
 

00
13

 U
 

0,
01

6 
' 

LO
IS

 
I 

0.
01

3 
Ii 

0.
04

3 
0.

01
4 

U
 

B
en

zo
(k

)f
lu

or
an

th
re

fle
 

. 
, 

, 
0.

02
2 

0.
01

3 
U

 
0.

01
7 

0.
01

2 
U

 
0.

01
1 

U
 

, 
, 

0.
01

1 
U

 
, 

0.
01

2 
U

 
, 

0.
02

4 
. 

0.
01

3 
U

 

0.
09

0 
0,

09
4 

Ii 
0.

04
8 

0,
03

2 
U

 
0 

02
9 

U
 

0 
02

9 
L/

 
0.

08
1 

U
 

' 
0,

04
2 

o,
0 

U
 

N
A

- N
ot

 a
na

ly
ze

d.
 

N
D

 . 
N

ot
 

de
te

ct
ed

. 
D

L 
. D

ilu
tIo

n 
la

cI
er

. 

a-
 S

ee
 T

ab
le

 2
.1

0 
to

r 
da

ta
 q

ua
tit

le
r d

et
tn

ltl
on

s.
 

b-
 P

ar
am

et
er

s 
lIm

Ite
d 

to
 th

os
e 

de
te

ct
ed

 in
 a

t 
le

as
t 

on
e 

sa
m

pl
e 

(s
ee

 A
pp

en
di

x 
E

).
 

N
ot

e-
 B

ox
ed

 v
al

ue
s 

ex
ce

ed
 b

ac
kg

ro
un

d U
T

L 
as

. 

. 
, 

I 



T
ab

le
 

3-
25

. 
S

um
m

ar
y 

of
 F

re
qu

en
cy

 o
f 

D
et

ec
tio

n,
 

P
er

ce
nt

 o
f 

V
al

ue
s 

G
re

at
er

 t
ha

n 
B

ac
kg

ro
un

d 
U

T
L9

5,
95

, 
an

d 
M

ax
im

um
 

C
on

ce
nt

ra
tio

n 
fo

r 
V

eh
ic

le
 

F
ue

lin
g 

A
re

a 
(A

-4
).

 

S
am

pl
e 

In
te

rv
al

: 
C

om
bi

ne
d 

S
ur

fa
ce

 
S

ub
su

rf
ac

e 

F
re

q.
 
of

 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
F

re
q.

 
of

 
P

er
ce

nt
 

M
ax

im
um

 
D

et
ec

tio
n 

>
 

U
T

L 
C

on
c.

 
D

et
ec

tio
n 

>
 

U
T

L 
C

on
c.

 
D

et
ec

tio
n 

>
 

U
T

L 
C

on
c.

 

,,,
,. 

(m
g/

kg
) 

•B
T

E
X

 
.. 

. 
. 

. 
. 

. 

N
o.

 
of

 S
am

pl
es

: 
9 

5 
4 

44
%

 
. 

00
30

0 
I 

1Ø
Q

%
 

80
%

 
0O

O
O

 
1 

0%
. 

0%
 

. 
N

/A
 

P
A

R
 

. 

. 

. 

N
o.

 o
f 

S
am

pl
es

: 
. 

. 
B

en
zo

(a
)a

nt
hr

ac
en

e 
56

%
 

56
%

 
00

28
 

10
0%

 
10

0%
 

00
28

 
0%

 
0%

 S
 

N
/A

 

B
en

zo
(a

)p
yr

en
e 

°"
° 

44
%

 
0.

03
8 

80
%

 
80

%
 

9.
03

8 
0%

 
0%

 

B
en

zo
fb

)t
hi

pr
an

th
en

e 
56

%
 

5.
6%

 
. 0

.0
43

 
10

0%
 

10
0%

 
0.

04
3 

Q
%

 
Q

%
 

N
/A

 

B
en

zo
(k

)f
lu

or
an

th
en

e 
0.

02
4 

60
%

 
60

%
 

.9
:9

24
 

0%
 

0%
 

N
/A

 

ln
de

no
 

(1
,2

S
-c

d)
py

re
ne

 
33

%
 

33
%

 
0 

09
0 

60
%

 
60

%
 

0 
09

0 
0%

 
0%

 
N

M
 

N
ot

e 
- 

P
ar

am
et

er
s 

lis
te

d 
in

cl
ud

e 
on

ly
 t

ho
se

 r
ep

or
te

d 
at

 a
 c

on
ce

nt
ra

tio
n 

gr
ea

te
r t

ha
n 

th
e 

ba
ck

gr
ou

nd
 U

T
L,

59
5 

in
 a

t 
le

as
t o

ne
 s

am
pl

e 
w

ith
in

 th
e 

ar
oa

. 
N

/A
 -

 
N

ot
 a

pp
lic

ab
le

. 

(0
 

=
 

C
) C
 



T
ab

le
 3

-2
6.

 
S

um
m

ar
y 

of
 E

le
ct

ric
al

 T
ra

ns
fo

rm
er

 A
re

as
 S

oi
l 

S
am

pl
e 

D
et

ec
te

d 
R

es
ul

ts
 

Lo
ca

tio
n:

 
T

R
F

-o
O

1 
T

R
F

-0
02

 
T

R
F

-0
03

 
T

R
F

-o
04

 
T

R
F

-0
05

 
- 

S
am

pl
e 

N
um

be
r:

 
T

R
F

-O
0l

-0
1 

T
F

tF
-0

02
-O

1 
T

R
F

-0
03

-0
1 

T
R

F
-0

03
-0

2 
11

11
-0

04
-0

1 
11

11
-0

04
-0

2 
T

flF
-0

05
-0

1 
T

R
F

-0
05

-0
2 

D
ep

th
 (

ft 
bg

s)
: 

0.
0 

to
 

0.
5 

0.
0 

to
 0

.5
 

0.
0 

to
 0

.5
 

0.
5 

to
 

2.
5 

0.
0 

to
 0

.5
 

0.
5 

to
 2

.5
 

0.
0 

to
 0

.5
 

0,
5 

to
 2

.5
 

P
ar

am
et

er
? 

P
es

tlc
ld

es
lp

C
B

s-
(r

ng
lk

g)
 D

L 
4.

0 
__

__
__

__
__

__
__

 

4.
4-

D
D

E
 

0,
00

42
 U

 
C

 O
il C

 w
j 

o.
ao

as
 U

 
0 

00
44

 U
 

0.
00

39
 U

 
0.

00
39

 U
 

0.
00

37
 U

 
0 

00
38

 U
 

IC
C

 
(u

gl
y)

 
- 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

Le
ac

ha
bl

e 
T

ot
al

 O
rg

sn
i C

ar
bo

n 
18

00
 

13
80

 

Lo
ca

tio
n:

 
T

R
F

-0
06

 
T

R
1-

00
7 

T
R

F
-0

08
 

11
11

-0
09

 

S
am

pl
e 

N
um

be
r:

 
T

R
F

-0
06

-0
1 

T
R

F
-0

06
-0

2 
T

R
F

-0
07

-0
1 

T
R

F
-0

07
-0

2 
11

11
-0

08
-0

1 
T

R
F

-0
08

-0
2 

T
R

F
-0

09
-0

1 
T

A
F

-0
09

-0
2 

T
R

F
-0

09
-0

5 

D
ep

th
 (

ft 
bg

s)
: 

0.
0 

to
 

0.
5 

0.
5 

to
 2

.5
 

0.
0 

to
 

0.
5 

0.
5 

to
 2

.5
 

0.
0 

to
 0

.5
 

0.
5 

to
 2

.5
 

0.
0 

to
 0

.5
 

0.
5 

to
 1

.7
 

0.
5 

to
 1

.7
 

pa
ra

m
et

er
sa

b 
Ly

Jp
 

Pe
st

lc
id

es
/P

C
B

s-
(m

g/
kg

) D
L 

4.
0 

4,
4'

-D
D

E
 

0 
00

40
 U

 
0.

00
41

 U
 

0.
00

40
 U

 
0.

00
42

 U
 

0.
00

41
 1

1 
00

04
2 

U
 

0.
00

38
 U

 
0,

00
39

 U
 

0.
00

40
 U

 

bC
 (

ug
ly

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

Le
ac

ha
bl

e 
T

ot
at

 O
rg

an
to

 C
ar

bo
n 

Lo
ca

tio
n:

 
T

A
F

-O
lO

 
T

R
F

-0
11

 
T

R
F

-0
12

 
T

R
F

-0
13

 

S
am

pl
eN

um
be

r:
 

T
F

IF
-0

10
-0

l 
T

F
tF

-C
10

-0
2 

T
R

F
-0

1l
01

 
T

R
F

-0
11

-0
2 

T
F

IF
-0

12
-0

l 
T

R
F

-0
12

-0
2 

T
R

F
-0

13
-o

l 
T

R
F

-0
13

-0
2 

D
ep

th
 

(f
t 

bg
s)

: 
0.

0 
to

 0
.5

 
0.

5 
to

 2
.0

 
0.

0 
to

 
0.

5 
0.

5 
to

 
10

.5
 

0.
0 

to
 0

.5
 

0.
5 

to
 2

.5
 

0.
0 

to
 0

.5
 

0.
5 

to
 

2.
0 

pa
ra

m
et

er
st

.b
 

P
es

tlc
ld

es
lP

C
B

's
-(

m
gl

kg
) D

L 
4.

0 

4,
4-

O
D

E
 

0,
oQ

8 
U

 
G

Q
0$

9 
U

 
0,

00
37

 U
 

U
 

0.
00

38
 U

 
0.

00
42

 U
 

o,
b0

36
 U

 
0.

oo
3S

 U
 

T
O

C
(u

gl
g)

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

Le
ac

ha
bl

e 
T

hI
at

 O
rg

an
ic

 C
ar

bo
n 

Lo
ca

tio
n:

 
T

R
F

-0
14

 
T

R
F

-0
15

 
T

R
F

-0
16

 

S
am

pl
eN

um
be

r:
 

T
R

F
-0

14
-0

1 
T

R
F

-0
14

-0
2 

T
R

F
-0

15
-0

1 
T

R
E

-0
15

-0
2 

T
F

tF
-0

l6
-o

l 
T

R
F

-o
16

-0
2 

D
ep

th
 

(f
t 

by
e)

: 
0.

0 
to

 0
.5

 
0.

5 
to

 1
.2

 
0.

0 
to

 
0.

5 
0.

5 
to

 1
.5

 
0.

0 
to

 0
.5

 
0.

5 
to

 2
.0

 

pa
ra

m
et

er
s 

pe
st

lc
id

es
lP

cB
's

-(
m

gl
kg

) 
D

L 
4.

0 

4,
4÷

-O
D

E
 

0.
00

38
 U

 
0.

00
38

 U
 

0 
D

03
 U

 
00

03
6 

U
 

0,
00

37
 U

 
00

04
4 

U
 

bC
 (

ug
ly

) 
N

A
 

N
A

 
N

A
 

N
A

 
N

A
 

N
A

 

Le
ac

ha
bl

e 
T

ot
al

 O
ro

an
ic

 O
ab

on
 

N
A

 . 
N

ot
 a

na
ly

ze
d.

 
D

L 
- 

0i
lti

on
 fa

ct
or

. 
a-

 S
ee

 T
ab

le
 

2-
10

 fo
r d

at
a 

qu
al

ifi
er

 de
fin

iti
on

s,
 

b-
 

pa
ra

m
et

er
s l

im
ite

d 
to

 th
e 

de
te

ct
ed

 
in

 a
t 
le

as
t 

on
e 

sa
m

pl
e 

(s
ee

 A
pp

en
di

x 
E

).
 

N
ot

e 
- 

B
ox

ed
 v

al
ue

s 
ex

ce
ed

 b
ac

kg
ro

un
d v

al
ue

s U
T

L 
as

s.
 

. 



T
able 

3-28. 
S

um
m

ary of 
F

requency of 
D

etection, 
P

ercent 
of 

V
alues G

reater than 
B

ackground 
U

T
LØ

5Ø
5, 

and 
M

axim
um

 
C

oncentration 
for 

Leach 
F

ield 
A

rea. 

S
am

ple 
Interval: 

. 

C
om

bined 
S

urface 
S

ubsurface 
F

req. of 
P

ercent 
M

axim
um

 
F

req. 
of 

P
ercent 

M
axim

um
 

F
req. 

of 
P

ercent 
M

axim
um

 
D

etection 
>

 U
T

L 
C

onc. 
D

etection 
>

 U
T

L 
C

onc. 
D

etection 
>

 U
T

L 
C

onc. 
(m

g/kg) 
(m

g/kg) 
(m

g/kg) 
• tnóraanici 

N
o. of S

am
ples 

6 
2 

4 
• A

ntim
ony 

: 

C
adm

ium
 

S
em

ivolatiles 
N

o. of S
am

ples 
______________________________ 

______________________________ 
2-M

ethvlnaphthalene 
4 

67%
 

50%
 

8 
75%

 
0 35 

N
aphthalene 

. 
. 

5 
. 

83%
 

2.3 
1 

50%
. 

2.2 
. 

. 
4 

100%
 

2.3 

V
olatiles N

o. of S
am

ples 
_____________________________ ____________________________ 

T
etractiloroethene 

83%
 

0.0084 
I 

2 
100%

 
. 

00084 
j 

0.0076 

6 
2 

4 

6 
2 

. 
4 

N
ote - 

P
aram

eters listed include only those reported at a concentration greater than tho background U
T

L,5 
in 

at least one sam
ple w

ithin the area. 
N

ote - 
D

escriptive statistics do not include verification and extent of contam
ination sam

ples collected 
in F

ourth Q
uarter 1998 and January 1999. 

N
/A

 - 
N

ot applicable. 



T
able 3-27. 

S
um

m
ary of Leach F

ield S
oil S

am
ple D

etected R
esults 

Location: 
LC

H
-O

01 
LC

H
-002 

LC
H

-0o3 
LC

H
-100 

LC
H

-101 

S
am

ple N
um

ber: 
LC

H
-001 -01 

LC
H

-002-01 
LC

H
-002-02 

LC
H

-002-03 
LC

H
-003-01 

LC
H

-003-02 
L.C

H
-I 00-03 

LG
H

-1 01-03 

D
epth (ft bgs): 

2.8 to 3.0 
00 

to 06 
1.0 to 

2.5 
1 0 

to 2.5 
0.0 to 0.5 

1.0 to 2.5 
1 

0 
to 2.25 

0.15 
to 

0.75 

P
aram

eter? 
Inorganlcs (m

g/kg) 
A

lum
inum

 
1740 

7240 
6170 

7680 
7410 

5890 
-. 

A
ntim

ony 
086U

 
I 

13 
I
 

0.9S
F

 
1.1 

0.9S
F

 
I 

0.88U
 

094U
 

A
rsenic 

2 3 J 
2,6 

4
.
5
 

3 
2 

B
 

2 8 

B
arium

 
169 J 

438 
373 

44.1 
62.4 

39.7 

B
eryllium

 
D

IR
 

0.2S
F

 
024F

 
0.3 

032 
0.22F

 
-. 

-. 
C

adm
ium

 
0.46 J 

0.68 
I 

0.66 
I
 

064 
I
 

0.69 
I
 

0.57 
I
 

0.068 U
 

0.074 
U

 

C
alcium

 
3
3
8
0
0
0
 

2
3
7
0
0
0
 

2
7
7
0
0
0
 

2
4
1
0
0
0
 

2
2
4
0
0
0
 

2
9
4
0
0
&
 

-
.
 

C
hrom

ium
 

3
.
3
 

86 
8.6 

1
0
 

9
8
 

7
9
 

-
.
 

C
obalt 

0
.
8
4
 J
 

24 
2
 

2
.
4
 

2
.
9
 

2
,
1
 

-
.
 

C
opper 

4
.
1
 

6
.
2
 

6
.
3
 

5
9
 

7
1
 

4
8
 

I
r
o
n
 

5
0
4
0
 
.
J
 

7
0
4
0
 

8
4
6
0
 

7
7
2
0
 

8
0
1
0
 

6
8
6
0
 

-
-
 

Lead 
3.2J 

1
1
.
4
 

7
.
9
 

9 
138 

6
.
7
 

M
a
g
n
e
s
i
u
m
 

1
8
8
0
 
J
 

2310 
2
2
3
0
 

2
8
0
0
 

2
2
5
0
 

2
1
3
0
 

-
-
 

-- 

M
anganese 

169 
250 M

 
2
1
1
 
M
 

2
2
5
 M
 

3
2
4
 M
 

2
1
7
 M
 

-
.
 

M
olybdenum

 
3
.
2
 

1
.
3
 

3
 

1.7 
2
.
4
 

2
 
1
 

-
.
 

-. 

N
ickel 

6
7
 

7
8
 

9
4
 

9
.
2
 

9
.
1
 

8
5
 

P
o
t
a
s
s
i
u
m
 

9
8
0
 

1
7
4
0
 

1
5
4
0
 

1
7
8
0
 

1
8
2
0
 

1
4
5
0
 

-
-
 

-. 

S
elenium

 
0
.
6
2
R
 

0
.
7
4
F
 

0
7
F
 

0
.
6
3
U
 

0
8
S
F
 

0
.
7
S
F
 

S
o
d
i
u
m
 

2
2
4
0
 

1
1
3
0
 

1
7
6
0
 

1
6
4
0
 

1
1
5
0
 

1
3
8
0
 

-
-
 

V
anadium

 
1
0
.
3
 

2
3
.
4
 

2
7
 

2
5
.
5
 

2
6
.
6
 

2
2
.
5
 

Z
i
n
c
 

2
5
.
7
 J
 

30.1 
16 

1
5
.
4
 

2
7
 

1
6
.
8
 

S
e
m
l
v
o
l
a
t
i
l
e
s
 
(
m
g
/
K
g
)
 

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

2
-
M
e
t
h
y
l
n
a
p
h
t
h
a
l
e
n
e
 

0
.
1
1
0
 F
 

0
.
3
2
 F
 

0
2
5
 F
 

0
.
3
5
 F
 

I
 

0 I 
U

 
0.1 

U
 

01 
U

 
0.11 

U
 

N
a
p
h
t
h
a
l
o
n
e
 

0
.
8
0
0
 

2
2
 

1
.
8
 

2
.
3
 

I
 

012 U
 

0
.
3
5
 F
 

I
 

0.12 U
 

0
.
1
3
 U
 

V
o
l
a
t
l
l
e
s
 (m

g/kg) 
_____________________________________________________________ 

N
A

 
N

A
 

T
otrachloroethene 

0
.
0
0
0
7
2
 
U
 

I
 

0 0059 
F

 
I 

0 0
0
5
8
 
F
 

I
 

0 0
0
7
6
 

I 
0 0

0
8
4
 

0
 0
0
6
9
 
F
 

I
 

P
esticldes/P

C
B

s 
(
m
g
/
K
g
)
 

N
O
 

N
D

 
N

D
 

N
D

 
P

C
 

N
I) 

N
A
 

N
A
 

E
x
p
l
o
s
i
v
e
s
 

N
D
 

N
D
 

N
D
 

N
D

 
N
D
 

N
D
 

N
A
 

N
A
 

-
-
/
N
A
 
-
 N

ot a
n
a
l
y
z
e
d
 

N
D
 

-
 

not 
d
e
t
e
c
t
e
d
 

F
 C
o
m
p
o
u
n
d
 w
a
s
 p
o
s
i
t
i
v
e
l
y
 
d
e
t
e
c
t
e
d
 b
e
l
o
w
 t
h
e
 P
O
L
 

U
 
-
 C

om
pound w

as analyzed for, but detected botow
 the 

m
ethod detoction 

lim
it 

P
aram

eters lim
ited to thoso detected in at least one sam

plo. 



498 264

Table 3-29. Summary of DW-l Soil Sample Detected Results
Location: DWI-0o1 DWI-002 DW1-003 - _____________

Sample Number: owl-aol -ci OW 1-001.02 OWl -002 01 DW1-002-02 OWl -003-01 OW1-003-20 DW1 -003-02 OW1-0O3 03

DepTh(t1b9s): 0.OloO.5 0.51025 0.01005 051o2.5 OOloO.5 001005 0.51o25 2.51040
parametersab

lnorganics-(mg/kg) - - . . -
Aluminum 4720 S 4580 -3990 3340 4490 -10800 2710 4020
Antimony 1.2 U 0.95 ul ii ul 0.97 U 0.86 U 1.3U I 1.3 I 091 U
Arsenic 246 11.1 5.3 3.2 8A - 65 37 3.9

Banum 64.1 253 376 18.1 414 396
-

20 14

Beryllium . 0.53 0,4 0.39 0.28 F 041 054 036 -
0.44

Cadmium - 071 I 0.75 I 2.3 I 09 I I 0.11 U I 051 I 028
Calcium 182000 B 280000 B 212000 B 268000 B 236000 B 213000 318000 B 297000 5
Chromium 18.1 11.4 354 P 19 6 I 41.3 24.1 I 16.8 106
Cobalt - 8.4 - -17 IS 096 3 - 2.7 14 2.8
Copper I

232 I iel 26.4 I 7.2 I ecu as
-

5.5M l0.IM
Iron - 87105 5730 4950 B 5944 6320 B 9050 - .5060 6730
Lead 15.8 4 I 358 I 6.8 I 31.2 245 74 6

Magnesium
- 215DB 2840 2140 B 2250 217DB 2650 I 2400 2290

Manganese 3595 194M 1215 144M 1998 196 1935 242B
Mercury

- :1 0.058 ul 0.048 UI 0.12 I 0.048 U 0.054 F - 0564
I

- 0-047 U I
- o.os U

Molybdenum 19 18 6.3 ?.2 147 4.4 43 49
Nickel - 8.SM - 6t - 5.6M 4 - 62M - 69 4.1 42
Potassium 1100 1560 816 942 900 1570 918 1170

Selenium
-

. 0.940 DYSU 0910 0780 -0.701 IU( 0360 0.740
Sodium 1690 1510 1860 1730 1270 1390 927 B 1190 B

Vanadium
-

16.8 - - 15.8 124 11.7 152
-

27.4 - II 13.3

Zinc 1749 I 425B1 85.5 I 82.8B1 981 J 40.5
-

-
17.7B 184B

Semivolatlles-(mg/kg) DL 2Q00 NA
Anthracene 0094 U 0.058 U 2 U 0059 U 0.078 U 0.059 U 0058 U
Benzo(a)anthracene

-

.
-

0.11 014 F 22 LI 0.062 U 044 ff4 : -: 0.062 U 0061 U
Benzo(a)pyrene 0.11 U4 0.11 F 2.2 U 0062 U 029Mj - 0062 I.) 0061 U
Benzo(b)fluoranthene

- -
0.2 L1[ 0.22 F 4 1.0 0.12 ii 055 ffJ - .

- 0 12 U 0.11 U
Benzo(ghi)perylene - 0 13 U 0.11 U 26 U 0 12 U 0.29 F 0.12 U Oil U
Bis(2.e1hytheyi) r*ithalale 0 1 Utv 0.08$ U - 41 M 0.086 U - 0 42M

-

0.086 U 0.084 U
Butyl benzyl phthalate 0.1 U 0 062 U 2.1 U 0.062 U 0.086 U 0062 U 0061 U
Chrysene . .1S U 015 F 28 LI 0064 U 0.45 ff4 - . - 0.065U 0.063 U
Fluoranthene 0.131Th4 047F 27U o077U 12M 0078U 0076U
lndeno(l,2.3-cd)pyrene : - 012 U 0.12 U 26 U 0 12 U 0.24 F - - 0 12 U 0 12 U
Phenanthrene - - 0095 U 024 F ? U 0054 U 0.62 F 0.054 U 0053 U
Pyrene .

. - 0.13 I) 0.28 F 2.8 U - 0.074 U 0.81
-

.. 0.074 U 0.072 U

Vclatlles-(mg/kg) . . . -
NA

cis-t,2-Dichloroethene 0.0011 0.OOlt 0.00120 0,001 U 0.00096 U - - - 0.00099 U 0.00099 U
Methylone chloride 00015 U 0.0019 F 0.0016 U 00016 F 00013 U 00024 00018 F
Toluerw 0.0014 U 0.0013 U DM014 U - 0.0012 U 0.0012 U - 0M012 U 'L0012 U
Trrchloroethene 0.00140 00013 U 00014 U 0.0012 U .000l2 U 00012 U 0.0012 U

PestlcldeslPCss-(mglkg) NA

(DL 4.0) . . .

4,4-DDE - 0.0046 U - 0.0040 0.0046 U 0.004 U 0.0038 U - . . - 0.0039.0 - 00039 U
44-OpT 0.005 U 0 0044 U 0 00510 0.0045 1) 0.0042 U - 0 0043 U 0 0043 U.
beta-3HC - 0.002 UtV 0.0018 U 0.002 UPi 0.0016 U 05017 M - - . 0.0017 U - 0.0017 U
Endosulfan Sulfate I 0 0082 F I 0.0037 U 0.0042 U 0.0037 U 0.0035 U 0.0036 U 0.0036 U

Explosives .. - ND -ND - ND ND ND - NA NO ND

NA. Not analyzed
ND - Not detected
DL - Dilution factor• a See Table 2-10 for data qualifier definitions
b- Parameters limited to those detected in at least one sample (see Appendb E)
Note - Boxed values exceed background UTLs



493 265
Table 3-29. Summary of DW-1 Soil Sample Detected Results, cont'd.

Location: DW1-o04 . DW1-OD5 DWI'OOG

Sample Number: DWI-004-01 DW1-004-02 DWl-004-03 DW1-005-Ol DW1-0O5-02 OW1-006-O1 DW1-006-04 DW1-006-02

Depth (ft bgs): 0.0 to 0.5 0.5 to 2.5 2.5 to 3.7 0.0 to 0.5 0.5 to 2.5 0.0 to 0.5 0.0 to 0.5 0.5 to 2.5

Parameter?b wP
Inorganics-(mg/kg) .
Aluminum

Antimony
Arsenic I
Banum

430*8
0.85U

ai7o
0.88U

3120
09U

42806
O.83U

2920 9530 822GB 5570
091U 0850 082U 095F1

I
43.7

4.9
26.1

3
12 3

7.9

437
41 1 ii I u.s 1

18.5 54.6 56 304
Beryllium
Cadmium
Calcium .

047 043 0.42
027 I

2930*0 B

0.77
2.1 I

474*008

0.36 0.68 0.7 0 44
0.17 1.2 0.58 047

$09000 B 189000 B 470000.6 284000.8
89 255 21.8 *4.2
4 6 4.5. 42 24

2.6 I 088 I

150000 B 280000 B
Chromium I
Cobalt

185 I 329 22 I 46.4
4.94.7 2.7 1 8

Copper 158 5aM 4.2M 18.9 5M 162 13.1 6.6M
Iron 1570*8 8630 6360 119006 5400 111008 219008 6170

Lead 227 79 6.4 203 4 19.3 157 69

Magneshirn 15608 2050 2830 17708 2200 2440 B 2300 B 2270

Manganese
Mercury

2786
0 004 F

180B
0S45 4)

246B
0.046 U

2868
0.043 U

157B -. 308B 3366 172B
0.045 U 00424) L042 U 0 045 U

Molybdenum 9.2 4.2 2.3 5.1 1.7 2.8 2.1 2 5
Nicket 10.514 4.6 M 3.3 11.3 M 46 9.7 M 8.4 M 5.5
Potassium 701 837 688 744 741 1590 1430 1020

SelenIum 04911 0.72 U (hiS U 0.68 U 0.74 U 0.69 U 0.67 U 0.72 U
Sodium 852 1270 B 933 6 1030 1050 B 807 835 988 B

Vanadium

Zinc I

28.5 13.2 41.2

30 B
21.5

114 I

DL 10.00

14 29.7 26.3 179
18 BI 72.2 I . 65.7 231 B287 I SI B

Semivolatiles-(mg/kg) DL 10.00
Anthracene

8eno(a]anthracene
Benzo(a)pyrene
8erUob)fluoranthene
Benzo(ghu)perylene
6is(2-ethytheyT) phthaiate

0.76 U
0.85 U
0.88 U

- 1.8 U .
IU

1414..

0.056 U
5 059 U
0.059 U

0.11 U
OIIU
0.23 F

0 056 U
0 059 U
0.059 U
0.11 U
OIIU
0.16 F

0 75 U
028 U
0 86 U

1.6 U

- 1U
0.5 M

0057 U 0.075 U 0 075 U
0.06 U 0 17 F 0.3 F
0 06 U 0 IS M 0.24 M
0.11 U
0.IIU 018F 0.29F 0.IIU

0.083 U 0.25 M- 0.3 M DM81 U

Butyl benzyl phthatate
Chrysene
Fluorantheno - I

[ndeno(1,2,3-cd)pyrene
Phenanthrene I

Pyrone .

0.84 U
1.1 U
I 1 D I

I U
0 84

. 1.4 J .

0 059 U
0.062 U
0 074 U
0.12 U

0052 U
0071 U

0.059 U
0.051 U
0.073 UI
0.12 U

0.051 U
0.07 U

- 0 82 U
1.1 U

2 DI
0.99 U

1.3 D
1.8 0

0.06 U
0.052 U
0.075 U
0.12 U

0.052 U
0.072 U

0.083 U 0 083 U 0.059 U
0.22 F 022 F 0.081 U

0.074 U
0.12 U

0.051 U
0.07 U

0.2 F 0 51 F
0.34 F 0.59 F

0 28 F

0.45 M

0.15 F

0,43 F

0.85 M

0.23 F

0.056 y

0.059 U
0.11 U

Vol atlles-(m g/kg)
cis-1,2-Dichloroethene 0.00089 U 0.00091 ti 0,00091 U 0.00085 R fl.0009l U 0.00086 A 0.0009 U 0.00058 U
Methylene chloride 0.0029 0.0016 F 0.0018 F 0.0011 H 0.0018 F 0.0032 R 0.002 0.00278
Toluene I 0.0034 F I 0.00114) 0.0041 UI 00*88.11 0.0011 ol 002tA I 0000 J 0.0011 U
Trichloroetheno 0.0011 U 0.0011 U 0.0011 U 0.001 H 0.0011 U 0.001 R 0.0011 J 0.0011 U

Pesticldes/PCBs-(mg/kg)
(DL 4.0) . .
44'-DDE 0.0036 U 0,0038 U 0.0039 U 0 0036 U- 0.0039 U 0,0037 U . 0.0037U .. 0.0037 U

4,4'DDT 0.004 U 0.0042 U 0.0043 U 0 004 U 0.0043 U 0.0041 U 0.0041 U 0.0041 U

beta-BHC G.GO1SUM 0.00174) 00017 UI 0.032M1 0.0017 U 0.0010014 0.0016 UM 0001611
Endosulfan Sulfate 0.0033 U 0.0035 U 0.0035 U 0.0032 U 0.0035 U 0.0034 U 0.0033 U 0.0034 U

Explosives ND NO ND ND ND . ND ND ND

NA - Not anazed
ND - Not detected
DL . Dikdion factor
a See Table 2-10 for data qualifier definitions
b- Parameters hrnited to those detected in at least one sample (see Appendix E)
Ncte- Boxed values exceed background ulLs
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Table 3-29. Summary of OW-I Soil Sample Detected Results, contd.
Location: OWl-On DWI.0o? - DWI-005

SampleNumber: OWI-008.05 OW1-007-Ol DW1.007-02 DW1-007.03 DW1.008.Ol DW1-008-02 OWI-008-03

DepthQtbgs): 0.5to2.5 o.01o05 OSto2.5 8Oto 10.0 OOtoO.5 0.5102.5 6.StoBS
Parameter? b

lnorganlos-(mgikg) -
Aluminum 9540 -11300 B 6530 13100 12200 B 11700 6880
Antimony 0.89 U 0.82 U 0 93 F I UI 0.82 U 0.95 ul I U
Arsenic 4.5 1 13.1 .5.1 8.1 11.7 8.4 5.4
Barium 20.1 50.6 39.5 19 7 59 5 58 9 17 a

8etyllium 0.6 0.66 0.67 1.1 0.67 0.62 052
Cadmium I .s I I ,. 083 I 0.091 U 1.2 0 13 0.087 U
C&ciurn. 228000 B 2040-00 B 272000 B 459000 1930a0 B 179000 B 2890005
Chromium I I 27.4 l 19.8 I 182 I 27.5 I 15.3 I 11.4
Cobaft 25 3.5 3 -9 4.6 4.2 2.4
Copper 13M 14.6 7.7M 139M 18 98M 62M
Iron . 7870 12000 8 . 7740 26000 11500 B .10400 8340
Lead I 237 I 21.4 10 225 20.5 114 66
Magnesium 2320 L 2830 B I 1880 1330 2810 8 1 2450 2870
Manganese 153B 2588 191B 7468 324B 2738 1576
Mercury 0.044 U 0-041 U 0.046 ul o.ostul 0.041 U 1 0.1 0.05 ul
Molybdenum 135 j 6.9 37 37 28 0.91 19
Nickel 5 8.8 M 5.5 10.1 9.4 M- 6.8 5.6
Potassium 826 1950 962 1250 2240 1230 1080
Selenium 0.72 U 0.87 U . 0.75 ul t.7 I 0.66 U 0.77U 0.81 U
Sodium 1020 B 829 1070 B 1150 B 938 963 B 1160 B
Vnnadiurn 22.5 29.5 23.5 31.1 30.4 24.1 23
Zinc 24B1 75.4 j 3368 ZG.IBI 73.3 I 27.18 1318

Semlvolatlles-(mgfkg)
Anthracene 0054 U 0076 U 0957 U 0064 V 0077 U 0.059 V 0.06 U
Benzo{a)anthracens .0.058 U tUB? U 0061 U 0.067 uI 039 F 0:062-U 0064 U
Benzo(a)pyrene 0.058 U 0.087 M 0.061 U 0 067 UL 0.28 M 0 062 U 0 064 U
Betizo(b)ffuoranthene Oil U 0.16 U .0.11 U 0.13 U 0.51 F - 012 U 042 P
Benzo(gH)perylene 0 II U 0.1 U 0.11 U 0.13 U 032 F

-
0.12 U 9 12 U

6is(2-ethylheyt) phtttatate . 008 U Q.13 M 0.084 U 0.098 U 0.44 M - 0.086 U - 0088 U
Butyl benzyl phthalate 0.058 U 0.083 U 0.061 U 0 067 U 0.085 U 0.062 U 0 064 U
chiysene . 006 U 0.41 U .0 063P 0.07 ur 04SF j. 0.065 U 0.066 U
Fluoranthene 0.072 uJ 023 M I . 0.076 U 0.084 U 1.1 M 0 078 U 0.08 U
Indeno(1,2,3-cdyrene . 0.12 U - 0.1 U 0.12 U 0.13 U 027 F 0 12 U.. 0.13 U
Phenanthrene 005 U 0.11 F 0.053 U 0058 U 0 52 F 0054 U 0.055 U
Pyrene . 0.069 U 0 17 F 0072 U . 0kB U 0.74 J 0.074 U t076 U

Voiatiies-(mg/kg) __________
cis-1,2-Dichcroethene 000089 U 0.00093 U 0.00093 uI 0063 I 0.00089.tJ 0.0009 U 0.0011 U
Methylene chloride 0 0019 F 0.0012 U 0.0019 F 0 0022 0.0012 U 0 002 0.0023
Toluene 0.0011 U 0.0011 U 0.OOIIU 0.0013 U 0.0011 U 00011 U00013U
Trichioroethone 0.0011 U 0.0011 U 0.0011 uj 0.071 I 00011 U I 00016 F I 0.0033 El

Pestlcides/PCBs-(mg/kg)
(pL 4.0) . . . .
4,4'-DDE . 0 0038 U 0 0037 U .0.0038 U 0 0044 U 0.0037 U 0.004 U 0.0042 U
4,4'-DDT 0 0042 U 0 004 U 0.0043 U 0 0048 U 0.0041 U 0.0045 U 0 0046 U
bela-BHC 0.0017 U . 0.0-DIG UM 0.0017 U 0.0019 U 0.0016 tIM 0.0016 U 0.0018 U
Endosullan Sulfate 0 0034 U 0.0033 U 0.0035 U 0.004 U 0 0033 U 0.0037 U 0 0038 U

Explosivea t4fl ND ND NE) . . ND
NA. Not ariajyzed
ND . Not detected
DL . DlliAion factor
a See lathe 2.10 tar data qualiller defInitions
b- Parameters limited to those detected In at least one sample (see AppeMo( E)
Note- Boxed values e ceed backg,ound uTLs
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Table 3-29. Summary of 0W-I Soil Sample Detected Results, contd.

Location: DWI-009 DWI-010

Sample Number DW1-009-O1 DWI-009-02 DWI-009-03 OW1-Olo-Ol DW1-0lO 02 DW1-O1O-03

Depth (ft bgs): 0.0 to 0.5 0.5 to 2.5 6.5 to 8 5 0.0 to 0.5 0 5 to 2.5 2.5 to 3.5

Parametersb

lnorganlcs-(mg/kg) -
Aluminjm 184008 9120 2710 18500 S 6224 3990
Antimony 1.2 0.92U1 1 ul I 0.92U1 0.96U1
Arsenic I

- 47 L5 F 7 I 5.2 6.9

Barium -
92.4 46.2 23.6 122 112 19.8

Bthyflhum I 0.71 035 1.2 0.48 0.48
Cadmium I 1.9 0.081 U 0.09 U 0.95 0.081 U 0.084 U
Calcium 913008 2530000 B I 320000 8 109000 B 2880008 2890008
Chromium 49.1 M 14.4 3.8 20.5 M 8.5 87
Cobalt 4S 44 1.7 6 1.9 15
Copper 15.1 5.2 M 2.2 M 10.3 2.9 M 7 M
lion 148008 9750 3670 15200 500 Ii5000 I
Lead I 97.2 I 149 4.6 17 3.9 5.5

Magnesium 2260 .1 2090 1630 I 2640 J I 1640 1890
Manganese 283 295 B 322 8 347 266 B 255 B

Mercury 0.044 U 0.046 OF: 0052 : 0.044 U 0.049 ttj 0.049 U

Molybdenum 2.7 1.1 039 F 1.6 1.4 I 8.4
Nickel 12.4 4.4 2.2 127 9.4 10
Potassium 3850 1100 711 3090 1290 433

Selenium 0.9 M 0.75 U 0.64 U 0.71 R 0.75 U 0.78 U

Sodium 603 975 B 1500 538 855 1110

Vanadium as SI 8.8 493 225 U.S
Zinc I 72.9 I 12.6 B 8.3 36.1 16.6 29

Semivolatiles-(mg/kg) ____________
Anthracene 0.063 F 0.057 U 0 065 U 0.054 U 0.056 U 0.059 U

.Senzc(a)antliracerie 028 F 0.091 U &069 U 0.057 U 0.06 U 0.063 U

Benzo(a)pyrene 0.3 F 0 061 U 0.069 U 0.057 U 0.06 U 0.063 U

Benzo{b)f1uorafthene 029 F 0.11 U 0.13 U 0.11 U 0.11 U 0.12 U

Benzo(ghQperytene 0.15 F 0.11 U 0.13 U 0.11 U 0.11 U 0.12 U

Bis(2-ethylhexyt) phthalate 0 77 0.28 F 0.095 U 0.078 U 0.063 U 0.086 U

Butyl benzyl phthalate 0.064 F 0.061 U 0.069 U 0.057 U 0.06 U 0.063 U

Chrysene 032 F 0.093 U 0 072 U 0.059 U - 0.062 U 0.065 U
Fluoranthene 0 85 0.076 U - - 0.086 U 0.071 U 0.075 U 0.078 U

lndeno(1,2,3-cd)pyrene 0 tS F 0.12 U 0.14 U 0.11 U 0.12 U 0.12 U
Phenanthrene 0.53 F 0.053 U 0.06 U 0.049 U 0.052 U 0.054 U

Pyrene 0.68 F 0.072 U 0.082 U 0.098 U 0.071 U 0.075 U

Volatiles-(m glkg)
cis-L2-Dich]ottethene 0.00081 U 000094 U 0.0009 U 0.00087 U &00034 U 0.00094 U

Mothylene chloride 0.0087 0.0018 F 0.0015 F 0.004 0.0019 F 0.0059 B
Toluene I 0.0094 1 0M012 U 00012 UI 0,013 I 0.00t2 U 4.0011 U
Trichloroethene 0.0011 U 0.0012 U 0.0012 U 0.0011 U 0.0012 U 0.0011 U

Pestlcldes/PCBs-(mg/kg)
(DL 4.0) ___________
44-DDE . .0.41 R 0.004 U 0.0044 U 0.0037 R 0.004 U 0.0042 U
4,4'-DDT 0.0094 R 0.0044 U 0.0049 U 0.0041 B 0.0044 U 0.0046 U
beta-BHC 0 008 F 0.0018 U 0.0019 U 0.0016 U 0.0017 U 0 0016 U
Endosulfan Sulfate 0.0033 U 0.0036 U 0.004 U 0.0034 U 0.0036 U 0.0038 U

Explosives ND ND 140 ND ND ND

NA Not anafyzed
ND - Not detected
DL- Dilution factor
a - See Table 2.10 for data qualifier definitions
b- Parameters limited to the detected In at least one sample (see Appendix E)
Note- Boxed values exceed background UTLa
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Table 3-29. Summary of OW-i Soil Sample Detected Results, contd.
Locatloir DWI-loo Owl-id DW1-102 DW1-103 DWI-1o4 DW1-105

Sample Number DW1-l00-Oi DWI-100-04 DWI-100.02 DW1-lOi-Ol DW1-102-Oi DW1-103-01 DWl-104-O1 DWI-105-O1
Depth(ftbgs): 0.OtoOS 0.0t005 O5to 1.5 OOtoO5 0.OtoO5 0.01o05 0.OtoO.5 oOtoOS

Parameter? b

lnorganlos4mgikg) NA NA NA NA NA NA NA NA
Aluminum

-
- .. .

-

Antimony -
Arsenic
Banurn

Beryllium
CadmIum -

-

Cal4urn
Chromium

-

Ccbalt

Copper - -
lrcn
Lead -

Magnesium •- :

Manganese - -

Mercury - . - -
- . -

Molybdenum
NickS

!oss1um - -
Selenium - -

Sodium -
Vanadiun -

.
-

Zinc

Semivolatiles-(mg/kg)
Anthracene - 0.180 02U 01St) 0190 019U O1SU 096U o.95U
Benzo(a)aithrcene 0.19 U 0.22 U 0 2i U 0.5 F 052 F 0.21 LI I U .1 -U

Benza(a)pyrene - - 0.19 U 021 U 0.2 U 0.36 F 0.37 F 0.2 U 1 U 0 99 U
Senw(b)ftuora&hene 016 U .0.18 U 0 18 U 0.52 F - 0.48 F 0.i& U 0.88 U 088 U
Benzo(ghi)peryleno - 0.17 A 019 A 0.18 U 0.19 R 021 A 0.18 A 0.91 U 09 U
.Sis(2-ethyihe4/l) phthaiale - 0 2 U -

0.22 U 0.21 U - 0.25 F 0.21 V 0.21 U. 1 U I U
Butyl benzyl ph(hatate 0.18 U 02 U 0.19 U 0 19 U 0.19 U 0.19 U 095 U 0.94 U
Chrysen4 -

-

I 0.8 U - Qj&U - 4.16 U 0.5SF 063 F 0.18 F 0.87 U 087 U
Fluoranthone 02U 023U1 0.3SF 12 1.2 0.41F 1.IU 1.10
lndeEio(1,2,S-d)pyrene 02 U 022 U 0.21 U 0.22 F - 0.24 F 0.21 U . - I U I U
Phenanthrene 0 19 U 0.21 U 0 2 U 0 71 0 71 0.2 F I U I U

Pyrene 0.17 U. 0.19 ul 0.28 F 0.96 0.99 0.31 F 093 U- 092 U

Volatlles-(mg/kg) NA NA NA NA NA NA NA NA
cit-I 2-DithIoroethene
Methylone chloride

Toluerie -
- . -

Trichloroethene

Pesticides/PCBs-(mg/kg) NA NA NA NA NA NA NA NA
(DL 4.0) - - . - - - -

4,4'-OOE .

4,4-DDT . -

beta-BHC .
Endosulfan Sulfate

Explosives NA NA NA NA NA NA NA NA
NA- Not analyzed
ND . Not detected
UI.. . Dilthlon lador
a . See Table 2.10 for dais qualifier definitions
b- Parameters limited lo thcee detected In at least one sample (see Appendix E)
Note - Boxed values exceed background UTLs
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Table 3-31. Summary of DW-2 Soil Sample Detected Results

Location: DW2-0Q1 DW2-002 DW2-003

Sample Number: 0W2-oO1-Ol DW2-002-o1 0W2-003-O1

Depth (ft bgs): 0 0 to 0 5 0 0 to 0 5 0 0 to 0 5

Parameters
lnorganlcs-(mg/kg)
Muminum 13600 B 6980 B 60208
Antimony 0.86 U 1 4 1

Arsenic 6.1 5 72
Barium 82.5 85 6 62 2
RanjiH m &87 0.64 0.62
Cadmium 0 8 0.66 0 57
Calduin ieaoooB 3210008 27400GB
Chromium 15.2 8 2 7.6
Cobalt 35 58 2.3
Copper 63 49 2.4
Iron .1180GB 80408 8560B
Lead 14.1 8 3 6.8
Magnesium . . 240J 2360J . 2G20J
Manganese 200 528 83.1

Molybdenum 1 2 . 1.2 . 2 1
Nickel 93 9.6 87
Potassium . 2690 1440 1090
Sodium 734 1240 1020
VanadIum 342 26.9 22.9
Zinc 33 20.6 16 6

Sam Ivolatites . . . ND

Volatfles4mg!kg)
Methyleno chloride 0 0033 0.0032 0.0029
loluene 0.0027 Fl 0.0078 j 0.0012 U

PesticIdes/FOBs . .
.

f%fl ND ND

ExposWes ND NI) . ND

NA- Not analyzed
ND - Not detected
DL - Ditution factor
a - See Table 2-10 for data quatifler definitions.
b- Parameters timited to those detected tn at east one sample (see Appendix E).
Note - Boxed vatues exceed baokground tJTLs.
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Table 3-32. Summary of DW-3 Soil Sample Detected Results

Location: DW3-001 DW3-002 DW3-003 DW3-100 0W3-101

Sample Number: OW3-Ool-01 0W3-002-0I DW3-063-01 DW3-IO0-0I 0W3-loO-02 0W3-I0I-OI DW3-IOt.02
Depth (ft bgs): 0.0 to 05 00 toOS 0.0 to 05 00 to 05 0.5 to 12 0.0 to 0.5 0.5 toO9

Parameters
Inorganlos-(mg/kg) NA NA NA NA

,Aiuminum OSOOB 168008 62108 ..

Antimony 0.85 U 0.88 U
Arsenic . 5.4 5 6.5
Barium 79 4 154 72.6
Berylhum 0.74 1.1 051
Cadmium 1.2 078 0.58
Calcium : 2040008 92900 8 292000 8
Chromium 11 3 17.4 66
Cobalt 4 6 4.5
Copper 142 11.7 38
Iron 98809 1220gB 69908
Load 215 155 107
Magnesium. 2590J 2720J 2020J.
Manganese . 302 386 371

Mercury ( 0.061 F 0.044 U 0 04 U
Molybdenum 1 2 0.58 1 5
Nickel 8 12.4 6.8
Potassium 1830 2530 1060
Selenium 0.1 R 1 Tj. 0.esR
Sodium 828 584 985
Vanadium 295 SOS 33.6
Zinc 169 j 52.5 15.2

Semlvolatiles-(mg(Ky) ___________ __________
Acenaphthene 0.33 F 0051 U 00490 0.140 012 U 014 F 0.130
Anthracene 0 41 F 0.055 U 0 053 U 0 19 U 0.16 U 0 18 F 0 16 U

Benzo(a)anthracene 2 0.058 U 0 066 U I 0.93 F j 0.16 U 0.94 0.19 U
Benzo(a)pyrone 1.4 0058 U 0056 U 02 U 9.17 U 0.64 F 019 U
Benzotb)tluoranthene 2 oil U 0.10 0.27 F I o.isU 088 017FJ
Benzo(k)fluoranthone ___________ __________

8enzogh1)perylene 08SF Oil U 0.1 U 0.18 U 0.ie U 0.34 F 0.17 U
Chrysene 2.1 0.061 U 0058 U { 0 39 F] 0.15 U 1 1 0 16 U
Dibenzo(a,h)anthracsne 00620 0.065 U 0 OSS U 0.2 0 : 0 17 U 0.18 U 0 180
Oibenzoturan 016F 0058U 0056U 015U 013U 013U 014U
Fluoranthene 5.3 0.073 U 0 07 U 0.77 1 0.19 U I 2.3 I 0.31 F I
Fluorene 0.24 F 0065 U 0063 U 0.16 U 014 U 0.15 U 0.15 U

Indenc(1,2,3-cd)pyrene 083 0.12 U 0.11 U 0.21 U .0.18 U [ 0.39 F I 0.2 U
Naphthalene 0052F 0047U 0046U 0.1SU 0.12U 013U - 014U
Phenanthrene 38 0051U 00490 04SF I0.17U 1.7 0190
Pyrene 4 0.069U 0.067U 062F 016U 1.9 0.24F

VoIatiles-(rnglkg) NA NA NA NA

Methylene chloride 0.9062 00031 0 0018 F
Toluene I 001 00022FI0OO35F I

Pestlcldes/PCB9-(mg/kg)(Dt. 4.0) ___________ NA NA NA NA
beta-BHQ I 0.031 Ff000170 000160

Explosives NC) ND ND NA NA NA NA
NA - Not analyzed

ND . Not Detected

DL - Odution Factor

a- See Table 2-10 icc data qualifier definitions

b Parameters limited to those detected in at least one sample (see Appendix E).

Note - Boxed values exceed background UTLs.
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Table 3-32. Summery of DW-3 Soil Sample Detected Results

Location: 0W3-101 DW3-102 DW3-103 DW3-104 DW3-105 DW3-106

Sample Number: DWS-lOl-05 DWS-102-0l DW3-103-O1 DW3-104-0l 0W3-l05-o1 DW3.l06-01 0W3-1o6-02
Depth (ft bgs): 0.5 to 0.9 0.0 to 0.5 0.0 to 0.5 0.0 to 0.5 0.0 to 0.5 0.0 to 0.5 0.5 to 2.5

Parameters DUE _______ _______ ______ ______
lnorganlcs-(mg/kg) NA NA NA NA NA NA NA
Aluminum

Antimony
Arsetdc
Barium

Beryllium
Cadmium
Calcium
Chromium
Cobalt .

Copper
iron
Lead

Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Sodium
VanadIum
Zinc

Semlvolatiles-(mg/Kg) DILUTED DL 10 DL 10
Acenaphtherte oiSU 0.69 U 24 o.TU . o.laU 081 F 0.14 U
Anthrabene . 017 U 0.93 LW 34 M 095W 0.99W 0.028 F 0018 F
Benzo(a)aathracene 0.19 U 1 LW 71 M 1,3 M 3.1 NI 0.1 0.065
Benzo(a)pyrene O1BU 098W 55M 11 1W 012 0071
Benzo(b)fiuoranthene 0 16 U 0.86 LW 8 S U 086 LM 3.5 NI 0 12 0 07
Ben zo(k)fiuo ranth one ___________ __________ __________
Benzo(ghl}perylene t 16 U 0.89 LW ________ ___________________ ________ ________
Chryseno 0.16U 085W _______ ________________ _______ _______
Dibenzo(a,h)anthraoene 0.16 U 0.97 U ________
Dibenzofuran 0 13 U 0 72 U _________ ____________________ _________ _________
Fluoranthene 0.22 F, 1.1 LW ________ __________________ ________ ________
Fluorene 0.1SU 079U _______ _______ _______
tndeno(1 ,2,3-cd)pyrene 0 19 U I LW _________ _________ _________
Naphthalene 0 13 U 0.71 U ________ __________________ ________ ________
Phenar1hmne 0 18 U 0.99 LW ____ ______________ _____ ________
Pyrerw 0 17 F 1 0.91 (Al 11OM 21 M 34 eM 029 0.18

Volatiles-(mg/kg) NA NA NA NA NA NA NA

Methylene chloride
Toluene

Pestlcides/PCBs-(mg/kg)(DL 4.0) NA NA NA NA NA NA NA

beta-SIlO

Exp4ospves NA NA NA NA NA NA NA

26
69 M

0.047

,99U,
15

0 083
0.028

2*0 NI

0.12
0.058

0.98
073U

U I
0.76U

U 0024 LM 0.022W
0.074 F

22
::3i:?

7.4

0 35

180 NI

0.21
0 8 U 0 84 U

1&i Litht
0.72U 075U

0.018 IM 0.017 LW
0.086 0 052

0.4 F . 0.086 U
0.16 F 0.1 F

NA - Not analyzed

ND - Not Detected

DL - Dilution Factor

a - See Tabie 2-10 for data qualifier definitions.

b- Parameters limited to those detected in at (a

NoteS Boxed values exceed background UTLS.
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Table 3-32. Summary of DW-3 Soil Sample Detected Results

Location: DW3-l 07 DW3-1 OR DW3-109 DW3-l 10 DW3-1 11 DW3-1 12

Sample Number: DW3-lOl-O1 DW3-t08-0l 0W3-1Ô9-01 DW3-l 10-cl DW3-l 10-04 DW3-l 11-01 0W3-l 12-al
Depth (ft bye): 0.0 to 05 00 to 0.5 0.0 to05 00 to 05 00 to 0.5 0.0 to 0.5 00 to 0.5

Parqmeters wp
lnorganics-(mg/kg) NA NA NA NA NA NA NA

AJuntinum . . .

Antimony
Arsenic . .

Badum

Beryllium
Cadmium
Calcium .

. . . .

Chromium
Cobalt .. .

.

Copper .
Iron .

Lead

Magnesium . . .
.

. . .
..

Manganese
Mercury

.

.

. .
. . . . .

Molybdenum
Nickel .

.

Potassium
Selenium

.
.

.

Sodium
Vanadium . .

Zinc

Semivolatiles-(mg/Kg) DL 50 - DL 50 DL 2.0 DL 2.0 DL 10 DL 250 DL 50

Acenaphthene . 1.6 1.9 0 032 U 0.23 F 0.46 F _________ 4 2
Anthracene 0 13 F 0 13 F 0.004 0.0150 F 004 F 0.82 036 F
Benzo(a)anthracene 0.38 .0.4 o.oosg F 0.055 0.11 . 22 2
Benzo(a)pyrene 0 4 0 43 0.0099 F 0.057 0 12 2 2 1 3
Benzo(b)fiuoranthene
Benzo(k)fluoranthene
Benzo(ghlperylerie
Chrysene

0.38 041 0012 0 058 012 2 1.2
0.16 0.16 0.0054 F 0023 0 045 0.84 046
0.28, 9.3 O.0f8 F 0M42 F 0.083 t O.fl
043 044 0.012 F 0.06 F 013 2.4 1.2

Oibenzo(a,h)anthracene .

Dibenzofu ran
024 M 0 12 tM O.004S (.1.4 0.0048 u.k 0.086 M 0.56 Uvt 0.13 13.1

Fluoranthene .

Fluorone
1.4 1.4 012F1 017 0.39 74 32

0.097 M 0 088 (1.4 0.0037 (1.1 0 0037 11.4 0 018 11.4 0.42 (3.4 0.096 11.1

lndeno(1,2,3-cd)pyrene .

Naphthalene

0.27 b.31 0.0082 F 0 18 0.08 IA 0 86
1.7 1.9 0.019 U 0.17 F 045 F 9.5 - 3.1.

Phenarnhrene

Pyrene

0.78 0.8 002 F 0M77 F 0.22 F 47 1 8
11 11 004SF 0.14 F 033 6 2.9

Volatiles-(mg/kg) NA NA NA NA NA NA NA

Methylerte chloride
Toluene

Pestloldes/PCBs-(mgfkg)(DL 4.0) NA NA NA NA NA NA NA
beta-BHC . . .. .

Explosives NA NA NA NA NA NA NA
NA- Not analyzed

ND - Not Detected

DL - Dilution Factor

a - See Table 2-10 For data qualifier definitions

b - Parameters limited to those detected in at Ia

Note - Boxed values exceed background UTLs.
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Table 3-32. Summary of DW-3 Soil Sample Detected Results

Location: DW3-1 13 DWS-1 14 DW3-1 15 0W3-1 16
Sample Number 0W3-113-0I DW3-1 14-01 0W3-1 15-01 DWS-l 15-04 DWS-l 15-02 DW3-lI6-0I
Oepth(ttbgsI: 0.0 to 0.5 0.0 to 0.5 00 to 0.5 0.0 toO5 05to25 O.OtoOS

Parameters cup

lnorganlcs-(mg/kg) NA NA NA NA NA NA
Aluminum

Antimony
Arserilo
Barium

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
iron
Lead

Magnesium
Manganese
Mercury
Molybdenum
Ntckel
Potassium
Selenium
Sodium
Vanadium
Zinc

Semivolatlles-(mg/Kg) DL 50 DL 250 DL 250 DL 50 DL 250 DL 250
Acenaphthene 2.8 24 8.1 53 II 20
Anthraceno 0.19 F 3 0.61 0.49 1.1 2.1

Benze(a)anthracene 0.68 6.1 _________ 1.5 2.8 54
Benzo(a)pyrene 0 69 5 6 2 1 1 6 2.8 5 —
Benzo(b}ftuoranthene
.Benzo(k)fluoranthene
Benzo(ghl)perylene
Chrysene
Oibenzo(a,h)anthracene

0.7 5.1 2 1.5 ,

-._.
4 S .

0.27 2.1 0.79 0.61 I 1.9
0.42 3.2 1.3 1 1.8 2.8
078 6.5 2.2 1.7 3 5.7
0.12 UcI 0.66 1.M 059 LM LL12 LM 0.58 kM 058 thI

Dibenzofu ran
Fluoranthene 22 ?2 , 6.4 0.94 8.6 17
Fluorene 0.0891tvI 1.9 M 0.45 UvI 0.24 M 0.44 WI 1.2M
lndeno(1,2,3-cd)pyrene 0.48 3 4 1.5 1.1 1.8 3.1

Naphthalene 32 30 6.4 5.5 10 - 22
Phenanthcene . I a 18 3.5 0.52 5.6 12

Pyrene 1.8 17 5.2 3.9 7.4 14

Voletlles-(rng/kg) NA NA NA NA NA NA

Methylene chloride ..

Toluene

Pestioides/PCBs-(mg/kg)(DL 4.0) NA NA NA NA NA NA

beta-BHC

ExplosIves NA NA NA NA NA NA
NA- Not analyzed

ND - Nd Detected

DL - Dilution Factor

a - See Table 2-10 for data qualifier definitions.

b . Parameters limited to those detected in at Ic

Note - Boxed values exceed background UTLs.
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Table 3-32. Summary of DW-3 Soil Sample Detected Results

Location: DW3-1 17 DW3.1 18 DWS-1 19 DW3-1 20

Sample Number: DW3-l 17-01 DW3-1 17-02 03-118-01 DW3-l 18-02 DW3-l 19-01 DW3-1 19-02 DW3-l 20-01

Depth (ft bgs): 0.0 to 0.5 0.5 to 2.0 0.0 to 0.5 0.5 to 1.5 0.0 to 0.5 0.5 to 2.0 0.0 to 0.5

Parameters
lnorganlcs-(mg!kg) NA NA NA NA NA NA NA

18iurninum .
-

-

Antimony
Arsenic -

- -

Barium -

Beryllium
Cadmium
Calcium
Chromium

-

Cobalt
Copper
iron
Lead

Magnesium
Manganese -

Mercury
-

Molybdenum
Nickel
Potassium -

Selenium - -

Sodium
Vanadium -

Zinc
-

Semlvolatiles-(mg/Kg) DL 50 DL 5.0 DL 50 DL 5.0 DL 1.0 DL 1.0 DL 1.0
Acenaphthene 6.1 0.011 0 4.7 0.078 U --0.016 0 0014 U 0 12 F

__________ ________ _________ _________ _________ 0.0002 UvI 0.033 M

________ _______ ________ ________ ________ 0.0006 t.M 0.038 M
__________ ________ _________ _________ _________ 0.0008 UvI 0.035 M

o.oool 0 0 035
00025U 002
0.0018 U 0.03 F

Anthracene

Banzo(a)anthracene

0.52 0.1 M 0.46 0 057 M 0.026 M
1.6 011 M 1.2 -0057 M 0.03 M

Benzo(a)pyrene 1.8 0 II M 1.3 0058 M 0.028 M
Benzo(b)fluàranthene
Benzo(k)iluoranth ene
Bènzó(ahflDervlene

0.66 0.056

Chrysene
Dibenzo(a,h)anthracene
Di be nzof ii ran

Fluorantherie

i.7 6 12 1.2 0.059 0.029

1.8

0.48

0.13 M
1 I 0.074 0.77 0.043 F 0.024 F

0.024

0.12 IM 0.011 U

0.014

Fluorene

lndeno(1 ,2,3-cd)pyrene
Naphthalene
Phenanthrene

5.1 0.34M 3.9
0.28 M 0.008 U
12 o.08SM 0.9

6

018 M

0.042 U

0.084 M

2.8 0.19 lvi 2.3

0.0481M

1.4 0.068 M 0032 M 00016 (.tvl 0042 M
0.13w 0.012 U 0.026 0.00220 ooS7 U

I 0.0032&MJ 0.I1MI
0.24 M 0.0091 U 0.0018 U 0 0017 U 0.0028 U

0.0005 w I o.ooai MI
4.9 0.046 U 0.0092 U 0.0085 U. 0.014 U

o Oooe wI 0.066M

0.021 M

0.095 M 0.042 M
Pyrene 42 027 M 32 0.029 M 0.069 M 0.0033 (Li I 0087 MI

Volatlles-(mg/kg) NA NA NA. NA NA NA NA

Methylene chloride
Toluene

Pestlcldes/PCBS.(mg/kg)(DL 4.0) NA NA NA NA NA NA NA
beta-BHC

Eploelves . NA NA NA . NA NA MA
NA - Not analyzed

ND- Not Defected

DL - Dilution Factor

a - See Table 2-ID for data qualifier definitions

b - Parameters limited to those detected in at It

Note - Boxed values exceed background UTLs
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Table 3-32. Summary of OW-a Soil Sample Detected Results

Location: DW3-120 DW3-121 DW3-122 DW3-123
Sample Number DWS-120-02 DW3-121-Ol 0W3-121-02 DW3-122-01 DW3-122-02 DW3-123-O1 DWS-123
Depth (ft bgs): 05 to 20 0.0 to 0.5 0.5 to 20 0.0 to 0.5 05 to 2.0 0.0 to 0.5 0.5 to 20

Parameters
lnorganics-(mg/kg) NA NA NA NA NA NA NA
.4Jw-nlnum

Antimony
Acenlo -

Barium

Beryllium

Cadmium

Calcium

Chromium
Cobalt

Copper
Iron

Lead

Magnesium -

Manganese
Met-c ry
Molybdenum
Nickel

Potassium
Selenium

Sodium

Vanadium
Zinc

Semlvolatiies-(mg/Kg) DL 1.0 DL 5.0 DL 1.0 DL 1.0 DL 1.0 DL 10 DL 1.0
Acenaphthane 0.015 U Cola U 0.015 U p.pis U 0.016 U o.si F 0.0160
Anthraceno 0.0002 IN 0.096 M 0 0061 M 0 045 M 0.0003 IN 0 26 M 0.02 M
Senzo(a)aathracene 0 cool tAl 0 1 M 0 00S9 M 0.046 M 0.0007 IN _________ ________
Bonzo(a)pyrene 0 0006 U 0.091 M 0 0051 M 0.043 M 0 0009 IN _________ _________
Benzo(b)fluoranthene 00008 U 0.081 0,0051 F 0.043 0.0008 U 022 0.021
Benzo(k)tluoranthene 0 0026 U 0.039 0 0026 U 0 021 0 0028 U 0 11 0 01 F

•Benzo(ghI)pelylefle 00019 U 0.Q62 00034 F 0.036 F 0.002 U 0.17 0 olS F
Chryseno 00017 IN 0 11 M 00057 M 0.052 M 00018 IN 028 M 0025 M
Otbenzc(a,h)anthracene 00024 U 0.012 U 0 0023 U 0.029 0.0025 U 0.026 U 0.0025 0-
D ibenzof u ran
Ruoranthene 00034 t.M 0.084 M 0.018 M 0.14 M 0.0036 Wj 0 76 MI 0.069 Ml
Fluorene 0001SU 0.022F 00018U 0007SF 00019U 002U 0.0019U
lndene(1,23-'cd)pyrene 0 0005 IN 0.063 M 0.0023 M 0.032 M 00005 INI 0.16 MI 0.015 Ml
Naphthaleno 00091 U 0.045 U 00089 U 0.009 U 00095 U 0.,.1 U 0.0095 U
Phenanthrene I 0.003 M 0.2 0.0068 M o.ols M 0.0006 t.M 0.47 M 0.04 M
Pyrene 0.0035 IN 0 23 M 0 016 M 0 11 M 0 0037 IN 0 61 M 0 055 M

Volatiles-(mg/kg) NA NA NA NA NA NA NA
Methylene chloride
Toluene

Pestlcldee/PCBs-(mg/kg)(DL 4.0) NA NA NA NA NA NA NA
beta-SIC .

Exptostves NA NA NA NA NA NA NA
NA- Not analyzed

NO - Not Detected

DL- Dilution Fact

a - See Tabte 2-10 for data qualifier definitions.

b - Parameters limited to those detected in at Ic

Note- Boxed values ex eed background UTLs.

026M 0022M
0.24 M 0.021 M
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Table 3-32. Summary of DW-3 Soil Sample Detected Results

Location: DW3-124 DW3-125 DW3-126S Sample Number: DW3-124-0I 0W3-124-02 0W3-125-oI DW3-125-02 DW3-I26-Ol DW3-126-02

Depth (ft bgs): 0.0 to 0.5 0.5 to 20 0.0 to 0.5 05 to 20 0.0 to 0.5 0.5 to 20
Parameters
lnorganlcs-(mg/kg) NA NA NA •NA NA NA
Pjuminutn

Antimony
Arsenlo - .

.

.
Barium

Berylbum
Cadmium
Calcium
Chromium
Cobalt
Copper
iron - . .

. . .

Lead

Magnesium .
.

Manganese
Mercuiy - . . . .

Molybdenum
Nickel . ..
Potassium
Selenium

.

Sodium
Vanadium - .

I .

Zinc

Semlvolatlles-(mglkg) DL 5.0 DL 1.0 DL 1.0 DL 1.0 DL 20 DL 1.0
Acenaphthene . o.o7aU ooisU o.oiaU -o.01SU 027U 0.0151J
Anthracene 0 21 F 0 0049 M 0.02 M 0.0002 LM 0 17 M 0.0002 t.M
Benzo(a)anthracene 0 21 M 00043 tvl 0.024 M 0.0007 t..M 0 le M 0.0006 LM
Benzo(a)pyrene 0 18 M 0 0047 M 0.024 M 0.0008 UvI 0 17 M 0.0008 l.M
Senzob)fluoSithene . 0.17 0.006 F 0.024 o.ooos.u 0.13 00023 F I
Benzo(kflluorantheno 0 092 0 0028 F 0 013 0 0026 U 0.069 0 0025 U
Benzo(ghl)perylene o.12 00019 U 0 03, F 0.0019 U 0 0S9 00018 U
Chrysene . 022 M 00047 M 0.026 M 0.0017 UvI 0 18 M 0.0017 l..M
Dibenzo(a,h)anthracene 0.0 12 U 0.0024 U 0.0025 U 0.0024 U 0M41 U 0.0023 U
Dibenzofu ran ____________ ________________________
Fluoranthene 0.63 M 0.014 MI 0074 MI 0.0034114 0.52 M I 0.0033 11.1
Fluorene 0.038 F 0 0018 U 0 0019 U 0.0018 U 0.031 U 0 0017 U
Indeno(1,2,3-cd)pyrene 0.13 M o.ooa MI 0.017 MI 0.0.00.5 u4 0.12 M I 0.0005 u
Naphthalene 0.046 U 0 009 U 0.0096 U 0.0091 U 0.16 U 0 0088 U
Phenanthrene

. .
0.42 M 00088 M 0.038 M 0.0006 iMl oae M I 0 0006 ui

Pyrene 0 49 M 0 014 M 0.059 M 0.0035 UvI 0 062 UvI 0.0034 LM

Volatlles-(mg/kg) NA NA NA NA NA NA
Methyteñe chloride
Tolueno

Pestlctdes/PCB8-(mg/kg)(DL 4.0) NA NA NA NA NA NA
beta-BHC . .

Exploswes. NA NA NA NA WA NA
NA - Not analyzed

ND - Not Detected

DL - Dilution Factor

a - See Table 2-10 for data qualifier definitions

b - Parameters limited to those detected In at Ic

Note - Boxed values exceed background UTLs
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Table 3-32. Summary of DW-3 Soil Sample Detected Results

Location: DW3-127 DW3-128 DW3-129
Sample Number: DW3-127-ol DWS-127-o2 DW3-123-0l 0W3-128-04 DW3-128-02 DWS-129-o1

Depth (It bgs): 00 to 05 05 to 15 00 to 0.5 0.0 to 05 05 to 2.0 0.0 to 0.5
Parametersb

lnorganios-(mg/kg) NA NA NA NA NA NA
Numinum

Antimony
Arsenlo
Barium

Beryllium
Cadmium
Calcium
Chromium
Cobalt

Copper
Iron
Lead

Magnesium
Manganese

Mercury
Molybdenum
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc

Semivolatlies-(mg/Kg) DL 20 DL 10 DL 10 DL 10 DL 5.0 DL 1.0
Acenaphthene 0.31 U 0.16 U 0.16 UvI 015 U o.o7a 114 0016 U
Anthracene 005 IRvi 0 092 M 0.084 F 0 13 F 0.053 F 0 0057 F
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(bfluoranthene
Benzo(k)fluoranthene

I 0.64 M 0.11 M 00066 U a iS 0.061 00057 F
0 017 114 0.11 M 0 13 0 0085 U 0.054 0 0057 F

I 0.081 0 099 0 13 0 12 0.053 0.0084 F
0 053 U 0.047 0.057 0 05 0 022 0 0038 F

0.12M 0.13
Benzo(ghi)peryiene I 0.24 0 067 0086 M 0.08 0 039 NI 0009314
Chrysone 0.035 IM _________ __________ ___________ __________ ___________
Dibenzo(a,h)anthracene 0,048 U 0.025 U 0024 thI 0.024 114 0.011 114 _________
U then zofu ran

F4uoranthene 0.0691141 o,g Ml 0035 U I 0.047 F I 0.19 0019 F I
Fluoreno 0.036 U 0019 U 0018 U 0 018 U 0.0085 U 0.0019 U

0.17 0.066 F 0.0066 F
p9 614

frtdeno(1,2,3-cd)pyrene 00099 IM I 0067 Ml 0.11 j 0.11 I 0.044 { 0.0048 F I
Naphthalene 0.18 U 0094 U 0092 114 0091 114 0.043 111
Phenanthrene I 0.078 MI o.iS MI 0 iSP I 0.32 F 0.12 F

0(1095 (hI
0007 F

01SF 0017FPyreno 0.072 1.14 I 0 25 MI 0.27 I 0.37 ___________

Volatiles-(mg/kg) NA NA NA NA NA NA
Methytene chloride
Toluene

Pestioides/PCBs-(mg/kg)(DL 4.0) NA NA NA NA NA NA
beta-BHC

Expiostves .. NA NA NA NA NA NA
NA- Not analyzed

ND - Not Detected

DL - Dduticn Factor

a - See Table 2-10 for data quarfier definitions.

b - Parameters limited to those detected in at a

Note-Boxed values exceed background UTLs.



Table 3-32. Summary of DW-3 Soil Sample Detected Results
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Location: DW3-129 DW3-130 DW3-131
Sample Number 0W3-129-02 0W3-130-oI DW3-130-04 0W3-130-02 DW3-131-OI DW3-131-02

Depth (ft bgs): 0.5 to 2.0 00 to 05 00 to 05 0.5 to 2.0 00 to 0.5 05 to 20
Parameters cup

lnorganlcs-(mg/kg) NA NA NA NA NA NA
Aiurninum .. . . .

Antimony
Arsenic

.

Barium

Beryllium . .

Cadmium
Calcium . .

Chromium
Cobalt .

.

Coppor
Iron ..
Load

Magnesium . .

Manganese
Mercury . ... .

. .

Molybdenum
Nickel . .

Potassium
SelenIum
Sodium
Vanadium .

.

.
Zinc

Semlvolatiles-(mg/Kg) DL 1.0 DL 20 DL 20 DL 1.0 DL 1.0 DL 1.0
Acenaphthene O.016 0.31 LM O3Uvi 9.016UA 0.017w 0015w
Anthracene 0 0003 U 0 76 0 33 F 0.013 F 0.0003 U 0.0003 U

Benzo(a)arnhracene .
. 0.0007 U 0.84 0 4 00072 F,, 0.0007 U

Bonzo(a)pyrene 0 0009 U 0.76 0.43 0 0022 F 0.0063 F 0 0008 U

Bónzob)ftuorarithene . 0.0008 U
.

a.?? 0.41 0.022
.

0.006 F .0 OOOS U
Bonzo(k)fluorantheno 0.0027 U 0.35 0 19 0 0096 F 0 0031 F 0 0026 U

Benzo(ghi)peryleno 1 0.0019 W 0.45 P1 0.28 M 0.016 M 0.01 M 0.0019w
Chrysene 00018U 0.91 045 ________ ________
Dibenzo(a,h)anthracene 0 0024 w
Dibenzofuran ____________
Fluoranthene . 0.0035 U 2.6 1 1 I 0.053 F I b.oia F 1 .0.0034 U
Fluorene 0.0018 U 0 15 0 035 U 0 0018 U 0.002 U 0.0018 U

lndeno(1,2,3-cd)pyrene .
OSOOS U 056 0.31 I O.oil F I 0.0056 F 1 0.0005 U

Naphthaleno 0.0093 tM 0 18 tM 0.18 UvI 0.0092 tM 0.01 tM 0.0091 tivI
Phenarflhrene

.
. 0.0008 U 1.9 0.53 0.027 F . 0.0043 F 00006 U

Pyreno 00036 U 2 0.91 0052 F 0.022 F 00036 U

Volatlles-(mg/kg) NA NA NA NA NA NA
Methylene chloride

.

Toluene

Pestlcides/PCBs.(mg/kg)(DL 4.0) NA NA NA NA NA NA
beta-BHC

Explosses NA MA NA NA NA NA
NA- Not anatyzed

ND - Not Detected

DL - Dilution Factor

a - See Table 2-10 for data qualifier definitions

b- Parameters limited 10 those detected in at a

Note - Boxed values exceed background UTLs.

0.048 f.M
__________ 0 022 F 0.0063 F 0.0017 U

0.047 f.M 0.0024 tM 00026 f.M 0.0024 f.M
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Table 3-32. Summary of DW•3 Soil Sample Detected Results

Parameters

Location: DW3-132 0W3-133 0W3-134
Sample Number DW3-132-Ol DW3-132-02 DW3-133-01 DW3-133-02 DW3-134-0l DW3-134-o2

Depth (ft bgs): 0.0 to 0.5 0.5 to 2.0 0.0 to 0.5 0.5 to 2.0 0.0 to 0.5 0.5 to 2.0

lnorganlcs-(mglkg) NA NA NA NA NA NA
Ajuminurn

Antimony
Arsefilo

Barium

Beryllium

Cadmium

Calcium

Chromium
Cobalt

Copper
Iron

Lead

Magnesium
Manganese
Mercury

Molybdenum
Nickel
Potassium

Selenium

Sodium

Vanadium

Zinc

Semlvolatlles-(mg/Kg) DL 10 DL 1.0 DL 10 DL 1.0 DL 1.0 DL 1.0
Acenaphthene .17 1W 0916 1W 0.11M, 0 015 LW 0015 ttA 0.016 LW
Anthracene 0041 F 00085 F 0.064 F 00002 U 0.0002 U 0.0003 U
Benzo(a)anthracene 0.05 0.012 0 082 0006 U 1 0.0038 F I 0.0007 U
Benzo(a)pyrono 0 064 __________ 0.09 0 0008 U 0.0035 F 0.0009 U
Benzo(b)fluoranthene ___________ __________ ___________ o.oool U Q0p2 o.booa U
Benzo(kflluoranthene ___________ __________ ___________ 0 0026 U 0 0031 F 0 0027 U

Banzo(gP4lperylene 0 021 t.Mo.0097M 0.074 M 00018 LW 0 0018 UA 0.0019 1.M

Chryseno I 0.058 F 0.014 F 0 094 F 0 0017 U I 0 0029 F I 0 0018 U
Dibenzo(a,h)anthracene 0027 LM 0.0025 LW 0.026 1W 0.003 1W 0.0023 Itt 0 0024 LW
Dibenzofuran _________________________________________
Fluoranthene I 0.16 1 0.032 P I 0.24 I 0.0033 U 0.0033 U 0 cOaS U
Fluorone 0.02 U 0 0019 U 0 019 U 0 0018 U 0.0017 U 0.0018 U

lndeno(1,2,3-cd)pyrene I 0.040 I 001 F I 0.079 I oooos U o.oooS U 0.0005 U
Naphthalene 0.1 1W 0 0095 LW 0.098 LW 0.0089 LW 0 0088 LW 0..0092 LW

Pher,artlhrene 0.066 F 0015 F 0.11 F 0.0019 F 1 0 0033 F .0006 U

Pyrone 0.13 F 0.031 F 0.21 0.0035 U 0 0034 U 0 0036 U

Volatlles-(mg/kg) NA NA NA NA NA NA
Methylene chloride

Tol u o no

Pestioides/PCBs-(mg/kg)(DL 4.0) NA NA NA NA NA NA

beta-BHC

ExplosIves - NA NA NA IA NA NA
NA Not analyzed

ND - Not Detected

DL - Dilution Factor

a- See Table 2-10 for data quahfier definitions.

b . Parameters limited to those detected in at Ic

Note . Boxed vatues exceed background UTLS.

0.03 U
Ei:E013:E
0.0052 F

:E:i008.4::E.E:
0.037

0.012 F

.

0
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Table 3-33. Summary of DW-4 Soil Sample Detected Results

Location: DW4-001

Sample Number: DW4-00I-OI

Depth (ft bgs): 0.0 to 05
Parameters
lnorganlos-(mg/kg) NA NA

Pduminum 7850 B 9870 148008
Antimony 1.3 1 U 0 91 U
Arsenic 4 3 3.3 8 5

Barium 97.4 56 1 1?3
Beryflium 0.55 0.48 0.94
Cadmium I 14 I 009U 082
Calcium 238000 S 1 208000 133000 B
Chromium 15.1 14.6 15.5
Cobalt 41 $2
Copper 8 6 6.2 8 5
Iron 71208 7890 11400 fl

Lead I 71.6 j 44.8 I
26.8 I

Magnesium 2150 .1 2380 2830 J

Manganese I 661 222 589

Molybdenum 12 0.93
. :. 069

Nickel 107 65 112
Potassium 1480 1170 2380
Selenium 0.75 R 084 U I i.e J I

SodIum 708 1170 649
Vanadium 197 20.2 29 9

inc I
80.2 1 37.2 52.1

.Volatlles-(mg/kg) NA NA NA
Methylene chloride 0.0047 0 014 A
Toluene I 00043 F 1 1 0.0091 Ft I

Pestlcldes/PCB's-(mg/kg)(DL 4.0)- NA NA NA
4,4'0DE . OOGBk

.
00038 R

44-DDT 0.0086 A 0 0042 A

Expfoslves ND NA ND - NA NA

NA- Not analyzed
ND - Not detected.
DI. - Dilution factor
a - See Tabte 2-10 for data qualifier definitions
b - Parameters limited to those detected in at least one sample (see Appendix E)
Note- Boxed values exceed background UTLs

DW4-002

DW4-0O1-20 DW4-o02-ol DW4-100-01 0W4-100-02

0.0 to 0.5 0.0 to 0.5 0.0 to 0.5 0.5 to 1.5

DW4-1 00

Sam lvolatiles-(mg/kg)
.Acenaphthene -

Arithracene

Senzio(a)anthracene
Bonzo(a)pyrene

0.19 F &18 F
0.23 F

1.4 1.2
1.3

Berizo(b)Uuoranlhene
Benzo(hi)pe rylene
Chrysene
Dibonzo(ah)anth raceno
Ftuoránthene
Fluorene

18 19
0.34 F 0.62 F
14 L5

0.074F 0.19U

- 0.052 V 0.64 U 012 U
022F 0057U 086U 0.17U

0.06 U 0.93 U o.iS U
13 0.06U 0.9U 0.18U

0.110 0_eU 018U
O11U 0.82U 016U

0M62 U 0.79 U 0.16 U
0.067 U 0.9 U 0.18 U

_____ 00750 0990 0190
016U 0.067U 073U 0.14U

Indeno(1 ,2,3-cd)pyrene
Phenanthreno
Py me no

38 3.3
0.086 F
0.52F oGI

1.8 1.6
2.9 24

0.120 0.950 0.190
0 052 U 0.91 U 0.18 U
00710 0841k - 016U
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Table 3-33. Summary of DW-4 Soil Sample Detected Results

Location: DW4-1Q1
-

DW4-102
Sample Number: 0W4-lOl-01 0W4l0l-O2 DW4-102-0l DW4-102-02

Depth (ft bgs): 0.0 to 05 05 to 1.25 00 to 05 0.5 to 1.5
Parameters
lnorganics-(mg/kg) NA NA NA NA
Aluminum

Antimony
Arsenic
Ban urn

Beryllium
Cadmium
calcium
Chromium

Cobalt
Copper
lrCr%

Lead

Magnesium

Manganese
Molybdsnum
Nickel

Potassium
Selenium

Sodium
Vanadium
Zinc

Sem lvolatl Ies-(mglkg)

.Acenaphthene 0.13 U 0.12 U 0.67 U 0.13 U
Anthracone 0.17 U . 0.17 U 0.91 U 0.17 U
Benzota)anlhracene 0 18 U 0.18 U 1 7 0.18 U
Benzo(a)pyrene 0 18 U 0 18 U 1 1 0 18 U
Benzo(bflluo;antherie 0 18 U 0 18 U 1 6 0
Bonzo(ghi)perylene 0.16 U 0.16 U 087 U 0 16 U
Chysene 0.16 U 0.16 U 1 2.1 I 0.1$ U
Dibenzo(a,h)anthracene 0.18 U 0 18 U 0 94 U 0 18 U

-Flucranthene . 02U 0191.11 46 02U
Fluorene 0.14 U 0.14 U 077 U 0 14 U
Indeno(1,2,3-ccl)pyrene 0.19 Ii oi& U . 1 U 0 19 U
Phenanthrene 0.18 U 0.18 U 2 5 0 18 U
Pyrene 0.17U O.l$U 38 - 017U

-Volatfles-(mg/kg) NA NA NA NA
Methylono chloride
Tojuene

Pesticides/PCB's-(mg/kg)(DL 4.0) NA NA NA NA
44'•DDE
4,4'-DDT

Explosives NA NA NA NA
NA- Not analyzed
NO . Not detected.
DL - Dilution factor.
a - See Table 2-la for data qualifier definitions
b- Parameters limited to those detected in at least one sample (see Appendix E)
Note - Boxed values exceed background UTLs
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iable 3-33. Summary of DW-4 Soil Sample Detected Results

Location: DW4-103 DW4-104

Sample Number: DW4-I03-OI DW4-103-02 0W4-104-01 DW4-104-02 DW4-104-05

Depth (ft bgs): 0.0 to 05 05 to 2.0 0.0 to 0.5 0.5 to 1.25 05 to 1.25
Parameters
lnorganlcs-(mgfkg) NA NA NA NA NA
Aiurrnnurn

-
-

Antimony
Arsenic -

Barium

Beryllium
Cadmium
Calcium
Chromium

-

Cobalt

Copper
Iron -

Lead

Magnesium -

Manganese
-MolybdGnurn
Nickel

Potassium - -- - .. -

Selenium
Sodium
Vanadium

-

Zinc I

Semlvolatlles-(mg/kg)
Acenaphthene . 014U 0.13U 0141! 0.14U 0.1SU
Anthracene 0.19 U 0.17 U 0 19 U 0.18 U 0.18 U
Benzo(a)anlhracene 0.21 U o.la U 0.2 U 0.2 U 0.19 U
Benzo(a)pyrene 0.2 U 0.18 U 0 2 U 0.19 U 0.19 U
Senzo(bflluorarithOne 0 18 U 0 16 U 0 17 U 0.17 U 0,17 U
Bonzo(ghi)perylene 0.18 U 0.16 U 018 Li 0.18 U 0.17 U
Chrysene 018U OIBU 0.171! O.17U OIGU
Dibenzo(a,h)anthracene 0.2 U 0 18 U 0.2 U 0 19 U 0 19 U
Fluoranthene 0.22U 02U 0.221! 0.21U 02U
Fluorene 0.16 U 0.14 U 0.16 U 0.16 U 0 15 U
lndeno(1r2,3-cd)pyrene 0.21 U 0 19 U 0.21 U 0 2 U 02 U
Phenanthreno 02U 0.18 U 0.2 U 0 19 U 0.19 U
Pyrene 0.19U O1GU O1$U 0,18t) Q,I7U

Volatiles(mgIkg) . NA NA NA NA NA
Methylene chloride
Tokiene - . -

Pestleldes/PCB's-(mgfkg)(DL 4.0) NA NA NA NA NA
4,4DlDE
4,4-DOT

Explosives NA NA NA -NA NA
NA - Not analyzed
ND - Not detected.
DL - Dilution factor
a- See Table 2-10 tot data qualifier definitions
b - Parameters Umited to those detected In at least one sample (see Append E).
NoteS Boxed values exceed background UTLs.



498 285
Table 3-34. Summary of DW-5 Soil Sample Detected Results

Location: DW5-OO1 DW5-002 DWS-003 0W5-004
Sample Number: DW5-o0l-Ol DWS-002-Ol 0W5-003-0l DW5-004-0l

Depth (ft. bgs): 0.0 to 05 00 to 05 00 to 05 0.0 to 0.5
Parametersa

inorganics-(mg/kg)
Aluminum 17600 0 sale 4060 3060
Antimony 0 9 U 1 3 1 0.84 F

Arsenic 68 4 $1
Barium 102 976 46.5 522
Beryllium 0S5 0.64 0.33 033
Cadmium 0 78 0.27 0 18 022
Calcium 144000 8 180000 280000 291000
Chromium 19.2 9 7 5.3 4 9

Cobalt 51 41 2.4 32
Copper 7.9 88 59 5

Iron 13100 U 7190 6860 9440
Lead 11.2 10 5.4 66
Magnesium 2520.3 1970 J 2190 J 2350 U

Manganese 395 341 347 442

Mo&bdenurn 0.92 2 1.8 2.2
Nickel 115 10.3 51 56
Potassium 3080 1100 J 756J 679J
Selenium 0 75 F 067 H 0 65 A 0.65 A

Soijiuns 137 1310 1310 1590
Vanadium 35 32 18 9 24.6
Zinc 552 50.1 13 134

Sem ivolati I es-(mg/kg)

Bis2-ethylhexyl) phthalate 0.082 U G.076 U 0 12 F 0.073 U

Voiatiies-(mg/kg)
Methylene thlotide 0 0068 A 00028 0.0023 00023
Toluene I 0.0023 A I 0 0026 F I 0.0011 U 0 0012 U

PestloldeslpcBs ND ND ND ND

Explosives ND ND ND ND

NA- Not analyzed
ND - Not detected.
DL - Dilution factor
a - See Table 2-10 for data qualifier definitions
b - Parameters limited to Ihose detected in at least one sample (see Appendoc E)
Note - Boxed values exceed background UTLs

.
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Table 3-35. Summary of DW-6 Soil Sample Detected Results

Location: DW6-001 DW6-002

Sample Number: DWG-O0l-Ol DW6-002-0l

Depth (ft bgs): 00 to 0.5 00 to 05
Parameters
lnorganlcs-(mg!kg)
Aluminum 11300 10700
Antimony 0 96 F 1 1

Arsenic 5 2 4 $
Banum 86 746
Beryllium 0.62 063
Cadmium 0 29 0 3
Calcium . . .194000 143000
Chromium

.
9 4 10 4

Cobalt . . . 4.2 3 2
Copper .

137 102
fror 10000 10900
Lead . . . . 14.6 13 8
Magnesium

. 2460 J 2300 J
Manganese 435 298
Molybdenum . .. 0 96 I
Nickel 9.9 9.7
Potassium 1600 J 1590 .J
Sodium 1030 1250
Vanadium 23 22 5
Zinc 618 427

.Semlvolatltes . ND ND

Volatlles-(mglkg)
Methylene chloride . 0.0044 0.0021
Toluene 0 033 I 0.0014 Li

Pesttcicies/PCBs ND ND

Explosives . ND ND

NA - Not analyzed
ND - Not detected
Di. Dilution tactor
a - See Table 2-10 for data qualifier definitions.
b - Parameters limited to those detected in at least one sample (see Appendb E).
NoteS Boxed values exceed background UTLs.
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Table 3-36. Summary of DW-7 Soil Sample Detected Results

Location: DW7-0O1

Sample Number: DW7-00l-0l 0W7-00l-02

Depth (ft bgs): 0.0 to 0 5 0 0 to 0.5
Parameters
lnorganics-(mg/kg)
Aluminum . 4400 8 3950 B
Antimony 0.89 F 0.93 F
Arsenic 3 5 3.9
Banum 20 7 17 5
Beryllium taB 0.38
Cadmium 0.46 0.47
Calcium 304000 B 304000 B
Chromium 8.3 7.7
Cobalt 15 11
Copper . 32 33
Iron 5700 B 595 B
Load 48 4.7
Magnesium 2280 J 2200 J
Manganese 260 249
Molybdenum 2 4 2.8
Nickel 5 1 5

Potassium 1400 1300
Sodium 1100 1080
Vanadium 21 1 21.2
Zinc 20 15.6

Semtvolatltes ND No

Volatiles-(mg/kg)
Methylene chtortcle 0 0038 0.0023
Toluene I 0 018 I 0.003 F I

Pesticides/POBs NC) Nt)

Explosives ND NI)

NA - Not analyzed
ND - Not detected.
DL Dilution factor.
a see Table 2-10 for data quaiifler definitions.
b - Parameters limited to those detected in at least one sample (see Appendix E).

Note- Boxed vatues exceed background ulLs.
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Table 3-37. Summary of DW-8 and DW-9 Soil Sample Detected Results

Location: DWB-0O1 DWB-002 DW9-001 DW9002
Sample Number: Owe-aol-al DWB-002-ol DW9-00l-Ol DW9-002-0l

Depth (ft bgs): 0.0 to 0.5 0.0 to 0.5 00 to 05 00 to 05
Parameters
In org an lcs-(mg/kg)
Aluminum 12200 B 12400 B 9100 B 18o
Antimony 089F 1.1U 099F 25
Arsenic 62 72 78 [ 105

I

Barium 394 55 513 503

Beryllium 029 0.77 0.61 1.2

Cadmium 0 64 0.64 0 82 0.71

Calcium 2040Q08 2190008 2490008 185000
Chromium 14 6 14.4 10 9 371

Cobalt 2.8 4.8 3.7 ¶2.2

Copper 5 3 4.2 5.1 64.6

Iron
. . 10700 8 12400 8 $260 B 49100

Lead 13.4 6 8.8 106

Magnesium I 2920 J I 2680 J I 2430 J 1330 J

Manganese 171 250 242 744

Molybdenum. 1.5
:

22 . 13 153
Nickel 8.3 9.1 7.2 207
Potassium 3660 2120 470 199..i

Sodium 751 1130 883 852
Vanadium 25.9 315 81.1 54.4
Zinc 28 9 26.4 27.1 I 82.5 I

Semlvokt[les-(tng/kg) NA NA NA ND

Volotlles-(mg/kg) NA NA NA

Methylene chloride 0.0023
Tolueno I 0.0042 F I

Pesticides/PCBs NA NA I NA ND

Explosives ND ND ND NI)

NA Not analyzed
ND - Not detected.
DL - Dilution factor
a - See Table 2-10 for data qualifier definitions
b - Parameters limited to those detected in at least one sample (see Appendt E).
Note - Boxed vatues exceed background UTLs.
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Table 3-38. Summary of Seep Sediment Sample Detected Results

_______ .
Location: SP-OO1 SP-002 SP-003 SP-004

Sample Number: SP-001-01 SP-001-02 SP-002-01 SP-003-01 SF-004-01

Depth (ft bgs): 0.0 to 05 0.0 to 0.5 0.0 to 0 5 0.0 to 05 0.0 to 0.5
Parameters° u_P

Inorganics (mg/kg)
Aluminum 24,100 23,400 3,760 7,790 14,400
Antimony 1.40 1.3 U 0.96 U 1.1 1 2 U
Arsenic 6 5.9 4.2 37 66
Barium 99 89.6 18 4 42.4 44 1

Berylflurn 1.1 1.0 037 045 09
Calcium 86,000 75000 304,000 210,000 0 169,900
Chromium 24 23.1 6 4 9 3 20.8
Cobalt 6.1 5.8 1 1 2 8.6
Copper 107 98 28 3 76
Iron 16,900 151800 6,520 7,450 15,300
Lead 16.3 155 3.2 4.2 12.2

Magnesium 3,730 3,520 2,380 1,980 2,970
Manganese 566 535 215 114 159

Molybdenum 0.93 0 95 2 4 3.6 56
Nickel 14 130 42 5.7 10.8
Potassium 3,100 2,940 950 1,180 2820
Sodium 1,340 1,180 1,410 1,200 1,090
Vanadtum 42.8 41 14 2 20.5 33
Zinc 9011 I 9371 19.5 30.4 362

Semivolatiles ND ND ND ND ND

Volatiles ND ND ND ND ND

Pestlcldes/PCBs ND ND ND ND ND

Explosives ND ND ND ND ND

Note - Boxed values exceed background surface soil/sediment UTL (derived in [TEC 1998])

ND - not detected

F - Compound was positively deteoted below the PQL

U - Compound was analyzed for, but detected below the method detection limit

.
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Table 3-39. Summary of Dralnageway Surface Water Sample Detected Results

Location: DW1-002 DWS-004 DW9-003
Sample Number: DW1 -002-10 DW5-004-1 0 DW9-003-1 0

Parametersa

Ihorganlcs (mg/L)
Aluminum 0 11 0 072 0.068
Barium . 0.055 0.044 0.048
Calcium 133 909 737
Copper. . . 0 0037 F 0.0035 U 0 0035 U
Iron 0.06 0.045 U 0.045 LW

Magnesium I 9.81 23 4.1

Manganese 00015 U 00016 F 00015 U
Molybdenum .. 0003 U . 002 0 003 P
Potassium 1 3 0 71 1 9
Sodium . 1 33.81 8 8 B
Zinc

.
0023 00057F 00025U

Semivolatiles NI) ND ND

Volatile Organics . ND ND ND

PesticideslPCBs
.

ND

Explosives ND ND ND

Note - Boxed values exceed background surface water UTL5

ND - not detected

F - compound was positively detected below the PQL

U - Compound was analyzed for, but detected below the method detection limit

aparameters limited to those detected in at least one sample
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498293 Cr

Table 3-42. Summary of Paluxy Aquifer Groundwater Sampling Detected Results

Location: XU-32-1 2-901 XLJ-32-12-902

Sample Number: XU-32-1 2-901-01 XU-32-12-902-01 XU-32-1 2-902-02

Parameters Duplicate

inorganics-(mg/L)

Numfritim 007 B 0.07 B 0,078 s

Barium 0.059 0.061 0.061

Calcium 8SSB 70.IB 6788
Copper 0.0035 U 0.014 I 0.012

Iron 041 1.2 Li
Lead 0.0035 U 0.0037 F 0.0035 U

Magnesium 232 233 23

Manganese 0.022 0.025 0.024

Mølybdenum 00032 F 0 003 U t003 U
Potassium 4.5 4.5 4.6

Sodium 307 31.2 312
Zinc 0 032 0.03 0.029

SenSolatiles Nt) Ni) ND

Volatiles Ni) ND ND 4)
Pestlcides/PCBs ND ND ND

Explosives ND ND ND

NA - Not analyzed.

ND - Not detected.
a - See Table 2-10 ror data qualifier definitions.

b - Parameters limited to those detected in at least one sample (see Append E).
Note: Boxed values exceed background UTL

.
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Table 3-44. LBP Sample Summary

Facility Sample Paint Area Lab Results
Number Number Paint Color Building Component Condition (SF) (ppm)
8500 STP-500-01 White Door Fair 42 66500
8500 STP-500-02 Tan Wall Poor 1200 65400
8500 STP-500-03 Brown Window frame Intact 20 3280
8500 STP-500-04 Brown Windowsill Fair 20 3850
8500 STP-500-05 White Window sash Fair 20 1090
8500 STP-500-06 White Wall Intact 900 1210
8500 STP-500-07 Brwn/Tan Glass window Poor 38 3110
8500 STP-500-08 Brown Door Intact 126 451
8500 STP-500-09 Brown Wall Intact 210 1450
8501 STP-501-01 Tan Watertower Poor 5000 219000
8502 STP-502-01 Brown Door Jamb Fair 24 24500
8502 STP-502 02 White Door Poor 64 28600
8502 STP-502-03 Tan Wall Fair 448 255
8503 STP-503-01 Tan Wall Fair 4650 1510
8503 STP-503-02 Lt. Blue Wall Intact 478 538
8503 STP-503.03 White Wall Intact 1092 547
8503 STP-503-04 White Wall Intact 0 381
8503 STP-503-05 Brown Metal Door Intact 96 1240
8503 STP-503-06 Brown Inside Door Intact 961 1 ioool
8503 STP-503-07 White Interior Wall Intact 2160 220
8503 STP-503-08 White Ceiling Poor 1200 1000
8503 STP-503-09 Beige Wall Fair 2080 520
8503 STP-503-10 Beige Steel Beam Intact 2401 815001
8504 STP-50401 Tan Wails Poor 280 1010
8504 STP-504-02 White Metal Door Fair 421 421001
8505 STP-505-01 White Door Poor 170 1040
8505 STP-505-02 Tan Wall Fair 18601 158001
8505 STP-505-03 White Wail Intact 2250 3110
8505 STP-505-04 White OnAHU Poor 160 1700
8505 STP-505-05 White OnAHU Poor 160 1700
8506 STP-506-01 Whtie Metal overhead Door Poor 3001 487001
8506 STP-506-02 Tan Wail Poor 4200 616
8506 STP-506-03 Drk. Brown Back of front door Fair 64 1520
8506 STP-506-04 Yellow Safety paint on ramp Poor 200 163000
8506 STP-506-05 White Metal overhead door Poor 300 37000
8506 STP-506 06 Brn/Tan Front of loading dock -Poor 300 86700
8507 STP-507-01 White Metal overhead door Fair 130 896
8507 STP-507-02 Tan Wall Poor 4000 601
8507 STP-507-03 Yellow Wall Intact 1312 2790
8507 STP-507-04 Drk. Green Door Fair 64 3420
8507 STP-507-05 Black Floor molding Fair 750! 348001
8507- STP-507-06 White HYAC duct Intact 1700 3850
8507 STP-507-07 Lt Blue Wall Intact 700 1440
8507 STP-507-08 Red Steel beams Intact 201 293001
8508 STP-508-01 Tan Wall Poor 1120 86.5
8508 STP-508-02 White Metal door Poor 42 - 23000
8508 STP-508-03 Gray Metal door Poor 60 18900
8508 STP-508-04 Tan Handrail Poor

- 10 - 43400
8509 STP-509-01 Olive Drab Door Poor 168 31500
8509 STP-509-02 White Door Poor 168 2960



73300
71600
6530

13200
7510
1960

103000

41 500
11700
65400

119000
805
211

22600
21500

498 298

Table 3-44. LBP Sample Summary, cont'd.

Facility Sample Paint Area Lab Results
Number Number Paint Color Building Component Condition (SF) (ppm)
8509 STP-509-03 Tan Wall Poor 1050 1180
8509 STP-509-04 Off-White . Upper Facia Fair 31 706
8511 STP-51 1-01 Off-White Door Fair 43! 136001

25

Fair. 50

tripe in middle of wail !a 23

25

8511 STP-511-02 OliveGreeri Metal door . Fair 43 2830
8511 STP-511-03 Tan Wall Poor 290 53.4
8511 STP-511-04 Olive Green Metal door . Fair 431 52201
8512 STP-512-01 Red Column . Intact 200 1360
8512 STP-512-02 White Wall Intact 3201 6260j
8514 STP-514-01 Tan Wall Poor 1660 255
8514 STP-514-02 Tan Stair rail Poor 8001 . 38700!
8514 STP-514-03 White Overhead door frame Fair 350 4950
8514 STP-51404 White Overhead door Fair 1001 183001
8514 STP-514-05 Lt. Blue Wall (upper) . . Poor 200 1980
8514 STP-514-06 Creme . Wall (upper) Poor 180 1680
8514 STP-514-07 Black Door frame Intact 2790
8514 . STP-514-08 Black Floor molding Fair 50 __________
8514 STP-514-09 Black Floor molding __________
8514 STP-514-10 White Wall . Poor 180 __________
8514 STP-514-11 Drk. Blue __________
8514 STP-51 4-12 Brown Mechanical room door Fair 42 ___________
8514 STP-514-13 Black Door Intact __________
8514 STP-514-14 Yellow Ramo Poor 820!
8514 STP-514-15 White Soffit ntact __________
8531 STP-531-01 Drt Pink Metal Singing door Poor 125 ___________
8531 STP-531-02 Black Metal swinging door ___________
8531 STP-531-03 White Metal door frame Fair 10 __________
8531 STP-531-04 Drk. Pink Metal door frame ___________
8531 STP-531-05 White Walls Fair 1000
8531 STP-531-06 Drk. Pink Lower walls

. . 700 __________
8531 STP-531 -07 Gray Back of door Poor 21 ___________
8531 STP-531-08 Gray __________
8533

. STP-533-01 DrIc Pink Metal swinging door Poor . . 125 66500
8533 STP-533-02 Drk. Pink Wall Fair 700 2070
8533 STP-533-03 White . Wall Fair 1000 164
8535 STP-535-01 Drk. Pink Metal overhead door Poor 1251 296001
8537

. STP-537-01 Drk. Pink Metal overhead door Poor 125 2730
8539 STP-539-01 Ork. Pink Meta! overhead door. Poor 125 3090
8541 STP-541-01 DrkPink Metal overhead door Poor 125 2500
8552 STP-552-01 Drk. Pink Metal door Poor 125! 1?000l
8554 STP-554-01 Drk. Pink Metal door

. .. Poor . 125 3050
8554 STP-554-02 Silver Door frame Poor

.
20 271000

8554 STP-554-03 Silver Door frame Poor 20 261000
8556 STP-556-01 Drk. Pink Metal overhead door Fair 125 3890
8558 STP-558-01 Drk. Pink Metal door Poor . 125 4560
8560 STP-560-01 Drk. Pink Metal door Poor 125 2670

85 293

Fair 21

Fair 10

Fair

Back of door Poor 21
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4.0 MIGRATION PATHWAYS

4. 1 SITE SPECIFIC ENVIRONMENTAL CONDITIONS

This section provides a discussion of the environmental conditions encountered at the
Offsite WSA during the RFI. Particular attention is paid to those features that may
influence contaminant migration, including topography, surface water features,
subsurface geology, and site hydrogeology. Information provided in this section expands
on material presented in Section 1.0 of this report.

4.1.1 Topography
Topography of the Offsite WSA region reflects the influence of local bedrock, whereas the
area inside the fenced Offsite WSA reflects the additional influence of man's activities.
As discussed in Section 1.2.4.2, most of the Offsite WSA sits on a gently sloping plateau
(see Figure 4-1). Bedrock in this area consists of the Walnut Formation, a fossilized
limestone. Drainages to the north, south, and east of the Offsite WSA have much steeper
slopes, and bedrock in these areas consists of the Paluxy Formation, a poorly cemented
sandstone with shale and claystone layers. The more resistant limestone serves as a cap
on the poorly cemented sandstones. Once that cap is breached, the Paluxy Formation is
swiftly eroded, producing the steeper slopes. Within the fenced area of the Offsite WSA,
the land surface was modified in many places. These modifications generally produced
flattened contours around buildings and paved areas, as the land surface was leveled and
fill added to allow for building construction (see Figure 4-1).

During the RFI, samples were collected outside the fenced Offsite WSA in the EOD Range,
at background sites, and in drainages (see Figures 2-1 and 2-2). The EOD Range occurs
on a ridge to the west of the Offsite WSA. This ridge broadens to the east to become the
plateau that underlies the Offsite WSA itself. A tributary of Live Oak Creek drains the
EOD Range to the northeast. Slopes are much steeper in this drainage. Background
samples were collected to the north of the EOD Range in rolling hills. Drainages in this
area are steeper than those found inside the Offsite WSA proper, yet not as steep as in the
tributary of Live Oak Creek, which runs along the northern side of the Offsite WSA.

Within the fenced Offsite WSA, the areas sampled during the RFI were situated atop the
plateau that extends eastward from the EOD Range (see Figure 4-1). Area A-i lies on
the plateau directly east of the EOD Range. Elevations change approximately 15 feet
across this area of concern from 735 feet MSL to 750 feet MSL over a distance of 500
feet. The land surface beneath the munitions bunkers and Area A-2 slopes gently to the
north and east of Area A-i, with elevations changing from 760 feet in the southwest to
approximately 735 feet in the northeast. Elevations change less than 5 feet in the
southeastern section of the Offsite WSA, which contains Bldg. 8514 and Area A-4.

Topography at much of the Offsite WSA was apparently modified during construction.
Based on field observations and on the pronounced flattening of mapped topographic
contours, it has been assumed that the ground surface was leveled in many places to
allow for building construction. Areas affected by the construction activities include
many of the munitions bunkers, Bldg. 8503 and its concrete pad, and the cluster of
buildings to the east of Bldg. 8503. Topography in the area around Bldg. 8514, in the
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southeastern corner of the Offsite WSA, may also have been modified during construction
of the building and its surrounding concrete pad.

-

To the east and southeast of Bldg. 8514, the ground rises gently to a small hill, which
slopes off into drainages to the north and south. Area A-S, which is on the southern
slope of this small hill, was apparently created when materials were removed from the
site by heavy equipment for use as fill elsewhere. The contours show a pronounced
flattening at this location due to removal of surface material.

4.1.2 Surface Water
The primary surface water features in the vicinity of the Offsite WSA are Live Oak Creek
and one of its tributaries (see Figure 1-5). The main branch of Live Oak Creek is
roughly 400 feet south of the southern perimeter fence. Live Oak Creek flows northwest
from the Offsite WSA before entering Lake Worth approximately 2 miles to the
northeast. A large tributary occurs just to the north of the northern boundary fence.
This tributary is intermittent, with water flow only during rainy periods. The other
prominent surface water feature in the vicinity of the Offsite WSA is a flooded gravel pit
located 200 feet southwest of the southernmost perimeter fence.

A series of drainageways and ditches convey surface water from the Offsite WSA into
tributaries of Live Oak Creek (see Figure 4-1). Drainageways DW-6, DW-7, and DW-
9 empty directly into the northern tributary of Live Oak Creek. Drainageways DW-2,
DW-3, and DW-4 flow into Drainageway DW-5, which eventually drains into that same
northern tributary. Drainageway DW-8, which flows south from the EOD Range,
eventually empties into Live Oak Creek itself. Drainageway DW-1 flows to the south and
has a distinct channel while still to the west of Bldg. 8503. South of the building, the
drainage becomes less distinct and surface water is presumably transmitted by overland
flow. It should be stressed that all of these drainageways are often dry; they contain
water only during the rainy periods.

There are several seeps associated with Live Oak Creek and its tributaries within the
general vicinity of the Offsite WSA (see Figure 4-1). These seeps are ephemeral
springs that usually flow during the spring or after periods of heavy rainfall. These
seeps occur at the upper ends of ravines, where the bedrock surface is exposed. The
seeps feed into Live Oak Creek, the Live Oak Creek tributary, and the gravel pit. Most of
the seeps are within 100 feet of the perimeter fence.

The gravel pit located to the southwest of the site covers more than 4 acres and is
approximately 400 feet long, 500 feet wide, and up to 40 feet deep. Water sources that
feed into the gravel pit appear to be from several springs located between the pit and the
Ofisite WSA and groundwater. The amount of water in the gravel pit fluctuates due to
seasonal changes in rainfall and depth to groundwater.

Other surface water features in the vicinity of the Offsite WSA include a natural wetland,
a stock watering pond, and two excavated areas (see Figure 4-1). A small natural
wetland area was identified off the northwestern corner of the perimeter fence. The
wetland is associated with a spring that forms the headwaters for the northern tributary
of Live Oak Creels and that seasonally discharges into the tributary. An impoundment
used as a water source for livestock is approximately 200 feet northwest of this
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wetland. The impoundment collects surface water run-off from a small basin northwest
of the Offsite WSA. Overflow from the impoundment is directed through the adjacent
wetland and into the tributary of Live Oak Creek. East of the perimeter fence at the
Offsite WSA is an excavated areas that collect surface water run-off. The excavated area
has been identified as Area A-5. During a site visit in October 1997, Area A-5
contained 3 to 6 inches of water. The topographic features of Area A-5 indicate that it
would not collect sunaceun-off from the fenced Offsite WSA.

4.1.3 Geology
In all the areas drilled at the Off site WSA during the BR, two geologic characteristics
are apparent. First, depth to bedrock is shallow across the Offsite WSA. Of the 148
boreholes drilled during the initial characterization effort, only 25 (17 percent) were
advanced below a depth of 6 feet. Depth to bedrock in the remaining 123 boreholes was
generally less than 4 feet. Of the deeper holes, 14 were drilled in Area A-3 or in
Drainageway DW-1, where fill material was probably placed prior to building
construction. The remaining deep holes were drilled at UST locations, where holes were
apparently excavated into the bedrock for the fuel tanks, at Area A-i, and at the EOD
Range.

The second salient geologic characteristic is the presence of calcium carbonate
concretions in much of the soil recovered. The concretions range in size from very
coarse sand (greater than 1 mm in diameter) to medium pebbles (less than 16 mm in
diameter). These nodules are spherical in shape and consist of concentric layers of
carbonate material. Although the concretions occur throughout the soil column, they are
generally most abundant from 1 to 3 feet bgs. The presence of the concretions indicates
the occurrence of alternating very wet and very dry conditions. During the wet periods,
the soil is saturated and carbonate is dissolved from the bedrock, as well as from
previously formed concretions. During the dry periods, almost all water evaporates
from the soil, and the carbonate precipitates out of solution. Eventually, the concretions
reach a size where they are no longer completely dissolved during the rainy periods and
become sites for further precipitation during the dry periods.

The surficial material at the Offsite WSA has been subdivided into different geologic
zones, as shown in Figure 4-2. These zones generally correspond to the soil zones shown
in Figure 1-7, but' have been defined according to information obtained during
subsurface drilling. Characteristics used to delineate the zones included the depth to
bedrock, the composition and physical parameters of each subsurface unit, the amount of
moisture, and the amount of fill material present. Each of the geologic zones delineated
at the Offsite WSA is described below and is shown in Figure 4-2. Cross-sectional views
of the subsurface of Zones 1 through 5 are shown in Figures 4-3 and 4-4.

Zone 1 covers an area of minimal soil development in the western portion of the Offsite
WSA. This zone includes the western half of Area A-i and the surface beneath bunker

Bldg. 8531. Depth to bedrock in this zone is very shallow, generally less than 2 feet,
and outcrops of fossilized limestone are common. Subsurface material consists of limy
silt and clay with pieces of more indurated limestone, in essence a limestone rubble
zone. Minor amounts of more cohesive clay can occur directly above the contact with
more indurated limestone (see Figure 4-3). Small amounts of sand and gravel are also
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present in boreholes located near the roads. Water was not encountered in this zone
during the RFI drilling.

Zone 2 covers an area of greater soil development surrounding Zone 1. Zone 2 includes
the eastern portion of Area A-i, the western end of the bunker area, and the northern
section of Area A-3 (see Figure 4-2). Depth to bedrock in this zone ranges from 2 to
6.5 feet. Subsurface material consists of two layers: an upper layer of silty clay w!th
variable organic content, and a basal layer of weathered limestone and silty clay that
grades into unweathered limestone bedrock (see Figure 4-4). The upper layer is
between 0.5 and 2.0 feet thick. It consists of nonplastic silty clay that becomes darker
with increasing organic content. Grain size analysis and total organic carbon (TOC)
content measured at TRF-005 on the north side of Bldg. 8503 indicate that the basal
layer consists of lean clay (ASTM classification) or silty clay (American Geological
Institute [AGI] classification) and has a TOC content of less than 1 percent. The basal
clay is moderately plastic and pale yellow or gray in color. Patches of more indurated
limestone are generally found in the basal clay in Zone 2. The number and thickness of
these patches increase with depth and with proximity to Zone 1. Neither fill material
nor water was encountered in Zone 2 during the RFI drilling.

Zone 3 corresponds with the Bolar-Urban land complex described in the Soil Survey of
Tarrant County (Ressel, 1981). This zone covers the southern half of Area A-3 and
Drainageway DW-1 (see Figure 4-2). Water was encountered at a depth of 8 to 9 ft bgs
in three boreholes on the south side of Bldg. 8503. Surficial overburden water is
discussed in more detail in Section 4.1.4. Although the soil units are similar to those in
Zone 2, the subsurface layers are better developed in Zone 3. The upper soil layer in
Zone 3 can be up to 4.5 feet thick. It generally consists of moderately plastic, brown
silty clay with limestone fragments and calcium carbonate concretions. The lower
subsurface unit is similar to the basal clay observed in Zone 2. It consists of up to 6 feet
of pale colored, moderately plastic to plastic silty clay. The basal clay in Zone 3 also
contains calcium carbonate concretions in distinct layers, probably the result of
seasonal fluctuations in the overburden water. Patches of indurated limestone are
rarely found in the Zone 3 basal clay. In addition to the two clay layers, the subsurface
of Zone 3 contains fill material (see Figure 4-3). Gravel was logged in the upper
portions of several boreholes in this zone. Large voids and poor recoveries were also
common for the upper 5 feet bgs in this zone, possibly the result of differential settling
of fill material used to level the building site prior to construction.

Zone 4 covers Area A-2 (see Figure 4-2) and correlates with the Aledo soils describdd
in the Soil Survey of Tarrant County (Ressel, 1981). Depth to bedrock is shallow,
ranging from 1 to 3 feet1 yet there are no outcrops in this zone. The soil material
consists of brown silty clay with a high organic content and limestone fragments up to
60 percent by volume. In some of the boreholes in this zone, a thin layer of pale gray
clay exists directly above the unweathered limestone bedrock. Neither fill material nor
water was encountered in Zone 4 during the RFI drilling.

ZOne 5 corresponds with the Aledo-Urban land complex described in the Soil Survey of
Tarrant County (Ressel, 1981). This zone covers the bunker area east of Bunkers
8533 and 8554 (see Figure 4-2). Depth to bedrock in this zone is similar to that of
Zone 4. Although some boreholes in this area extend to depths of 4.5 feet, most have
depths in the range of 1.5 to 3.0 feet. The soil consists of brown silty clay as in Zone 4.
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In Zone 5, however, the soil has usually been modified with the addition of rounded
pieces of fine gravel and yellow to orange sand, presumably added when the sites were
leveled prior to building construction. In some cases, as at Bunker 8558, there is a
basal layer of sand mixed with chunks of limestone scraped from the bedrock surface
(see Figure 4-3). No water was encountered in Zone 5 during the RFI drilling.

Zone 6 corresponds roughly to the Sanger-Urban land complex area described in the Soil
Survey of Tarrant County (Ressel, 1981). This zone covers most of the southern
portion of the Offsite WSA (see Figure 4-2) and includes boreholes drilled beneath
transformers, at former UST locations, and at Area A-4. Depth to bedrock is variable,
ranging from 1.5 to 10 feet. Material in boreholes beneath the transformers is Sanger
soil,consisting of dark grayish-brown silty clay with trace fine gravel, which becomes
lighter in color and contains more clay with depth. Grain size analysis performed at
TRF-003 west of the power-generating substation indicates the soil is a lean clay
(ASTM classification) or silty clay (AGI classification). Measurement of the TOC content
at the same site reveals less than 1 percent carbon. Material at the former UST sites and
at Area A-4 is part of the Urban land comple in this zone. At locations UST-002
through UST-009, subsurface material consists almost entirely of fill. This mix of silt,
clay, sand, and gravel generally contains a higher percentage of silt and a lower
percentage of clay than material found elsewhere at the Offsite WSA. At Area A-4,
bedrock occurs at a depth of 1.5 feet bgs in all four holes drilled. The soil consists of
stiff, dry, black silty clay with root material and trace calcium carbonate concretions.
Because similar soil occurs at UST-004, mixed with gravel, it is assumed that the soil
at Area A-4 is also fill material, probably introduced when the former vehicle fueling
station was created. No water was encountered in Zone 6 during the RFI drilling.

Zone 7 corresponds roughly to the Brackett clay loam soils described in the Soil Survey
of Tarrant County (Ressel, 1981), although the zone has been modified by human
activities. This zone covers the southeastern corner of the Offsite WSA and Area A-S
(see Figure 4-2). Depth to bedrock in the boreholes drilled in this area ranged from
1.7 to 4.5 feet. The subsurface material consists of olive-colored, moderately plastic
silty clay with moderate to abundant calcium carbonate concretions and little if any
organic material. Surficial material has been removed from Area A-S, presumably for
use as fill elsewhere. What near-surface material remains is either a small portion of
the original soil or has developed since the removal of the overlying material. No water
was encountered in Zone 7 during the RFI drilling.

Zone 8 covers an area of minimal soil development that corresponds to the Aledo soil
described in the Soil Survey of Tarrant County (Ressel, .1981) This zone consists of a
semicircular slice of area at the top of the EOD Range near the bunker (see Figure 4-2).
Depth to bedrock is no greater than 2.5 feet, with scattered bedrock exposures.
Subsurface material consists of either a limestone rubble zone, as in Zone 1, or a brown
silty clay with organic material, traces of fine gravel, and up to 30 percent calcium
carbonate concretions or limestone fragments. No basal clay unit was detected in any of
the boreholes in this zone. No water was encountered in Zone 8 during the RFI drilling.

Zone 9 covers an area of deeper weathering to the north of and largely encircled by Zone
8 (see Figure 4-2). As in Zone 2 inside the fenced Offsite WSA, the subsurface material
contains two distinct layers. The upper layer ranges in thickness from 0.5 to 3.5 feet
and consists of a yellow to brown silty clay with variable organic content. This clay also
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contains a high percentage of calcium carbonate càncretions and limestone fragments, up
to 60 percent of the material by volume. The lower unit is the more typical basal clay
layer, consisting of yellow to white, moderately plastic to plastic silty clay with
scattered calcium carbonate concretions. Grain size analysis performed on material
from the lower soil layer at EOD-01 1 indicates the soil is a lean clay (ASTM
classification) or silty clay (AOl classification). Measurement of the TOC content at the
same site reveals less than 1 percent carbon. No water was encountered in Zone 9
during the RFI drilling.

4.1.4 Hydrogeology
Previous studies at the Offsite WSA have identified four hydrogeologic units at the site
(see Section 1.2.4.2). Three impact potential contaminant migrations at the site and are
discussion given below.

Surficial Overburden
An indication of water within the surficial overburden was rarely encountered during
the RFI drilling. Previous investigations at the Offsite WSA found shallow groundwater
at a depth of 5 feet bgs directly west and south of the concrete pad associated with Bldg.
8503 (RFI Area A-3 and Drainageway DW-1) (Radian, 1989). During the RFI,
saturated soil was encountered in only eight of the 148 boreholes drilled. These include
two advanced in Area A-3, one in DW-1, and five at former UST locations. Figure 4-5
shows the location and depth to saturated soil at each of these eight boreholes.

At Bldg. 8503, localized saturated soil was identified at a depth of 8 feet bgs in boreholes
drilled directly south of the concrete pad. Bedrock in this area increased from
approximately 8.5 feet bgs at boreholes immediately to the west (A3-010) to greater
than 10 feet in boreholes DW1-009, A3-013, and A3-014. Saturated soil was
identified in this bedrock depression below depths of 8 and 9 feet.

At the former UST locations, localized increased depth to bedrock was noted at selected
UST tank locations (UST-006, UST-009, and UST-002) and at locations along an
associated building (UST-004 and UST-005). It is assumed that surficial material and
bedrock were excavated to allow the placement of the tanks or building foundation,
producing depressions in the bedrock surface. During periods of heavy precipitation,
water percolating through the soil to the bedrock interface would be expected to pool in
these depressions. Two to 4 feet of saturated soil were found 4 to 5 feet bgs at these
locations.

Walnut Aquitard
The Walnut Formation is estimated to be approximately 26 to 30 feet thick beneath the
Offsite WSA (Jacobs, 1997b) (see Appendix T). As described in Section 1.2.4, previous
studies completed approximately 4 miles east of the Offsite WSA in the vicinity of Plant
•4 have reported the Walnut Formation Aquitard hydraulic conductivity to be 7.0 x 10.10
centimeters per second (cm/sec). Hydraulic conductivity values in this range are
indicative of relatively impermeable conditions.
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Paluxy Aquifer
As described in Section 1.2.4, the Paluxy Formation is composed of sandstone. The
formation was measured to be between 170 and 190 feet thick during the installation of
upgradient background monitoring wells (Jacobs, 1997b). Productive zones within the
Paluxy are in. its lower portion, which is generally coarser grained than the upper
portion. The upper 35 feet of the Paluxy was unsaturated. Hydraulic conductivities in
the lower Paluxy were measured at the backgound monitoring well locations to be
approximately 2.2 x 10 to 3.5 x io3 cm/sec.

During the RH, three groundwater samples were collected from the Paluxy Aquifer.
Figure 4-5 shows the locations of the sampled wells and the depth to groundwater in each
well. Past studies at the Offsite WSA and in the Fort Worth region have determined an
eastward groundwater flow in the Paluxy Aquifer (Jacobs, 1997b; Rivers eta!, 1996).
RFI data confirm a strong easterly component in the groundwater flow direction;
however, an exact determination of flow direction could not be made due to the
configuration of the wells at the site. The gradient in the Paluxy Aquifer between the
background well and the two on-site wells was approximately 1.9 feet per 100 feet.
Table 4-1 summarizes measurements taken at the three wells sampled during the RH.

4.2 CONTAMINANT MIGRATION

Potential contaminant migration is discussed below. Migration pathways include
subsurface, surface, and air.

4.2.1 Subsurface Migration
As indicated in Sections 1.2.4.2, 4.1.3, and 4.1.4, subsurface media includes a thin soil
hprizon (0 to 10 feet thick), the Walnut Formation limestone aquitard (26 to 30 feet
thick), and the Paluxy Formation sandstone aquifer (170 to 190 feet thick) (see
Appendix T). Section 2.0 describes those activities potentially related to contamination
identified in Section 3.0. As mentioned in these sections, potential contaminant sources
at the Offsite WSA were generally surficial in nature. The only known potential
subsurface contaminant sources were the former USTs.

Data collected during this RFI indicate that, in general, contamination introduced from
the surficial sources remain within the top portion of the soil horizon. Results from
Area A-3 and Drainageway DW-1 are used to illustrate the historical contaminant
migration. As discussed in Section 3.0, inorganics, SVOCs, and VOCs were identified in
these areas. In order to identify subsurface migration that may have occurred since
contaminants were first introduced, the distributions of four representative
contaminants are examined. Soil samples from Area A-3 and Drainageway OW-i were
collected from the surface (0 to 0.5 feet), upper subsurface (0.5 to 2.5 feet) and lower
subsurface (below 2.5 feet and directly above the limestone bedrock). The
concentrations of cadmium, lead, benzo(a)pyrene, and TCE within each of these soil

.horizons are graphically represented in Figures 4-6, 4-7, 4-8, and 4-9, respectively.

Both metals (cadmium and lead) show nearly identical relative distribution patterns in
soil in Area A-3 and Drainageway OW-i samples (see Figures 4-6 and 4-7). In each
case, the higher concentrations are only visible in the surface indicating adsorption
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effects that limit vertical migration. Concentrations decrease to background levels after
0.5 feet bgs.

The lack of benzo(a)pyrene contaminant migration is illustrated in Figure 4-8. Surface
contamination around the perimeter of the concrete pad drops off to near detection limits
in subsurface samples.

Evidence of TCE volatilization and vertical migration is shown in Figure 4-9. In
contrast to the distribution patterns displayed by cadmium, lead, and benzo(a)pyrene,
VOCs at Area A-3 and Drainageway DW-1 are found at greater concentrations in the
lower soil horizon when present. TCE was not detected in Area A-3 and DW-1 surface
samples and was detected in only one upper subsurface sample. A locationally
related pattern of ICE contamination does not become apparent until the
lower subsurface is reached.

Contaminant distributions associated with the former subsurface UST sources are
different than those associated with the surficial sources discussed above. Samples were
collected at locations associated with both the USTs and the connecting pipes.
Contaminants identified were primarily limited to SVOCs at these sampling locations and
were present in both surface and subsurface samples. The vertibal distributions of these
contaminants are most likely related to the depth of the tank or pipe and extent of
excavation and fill placement.

All of the data discussed above is limited to that generated from samples collected above
the bedrock surface. Further vertical migration of any contaminants will be
significantly retarded by the limestone formation. Therefore, vertical migration of any
potential contaminants through the 26- to 30-foot thick Walnut Formation aquitard and
into the underlying Paluxy Formation is not expected.

4.2.2 Surface Migration
A series of drainageways transmit surface water run-off associated with potential
contaminant sources directly off site. The areas served by these drainageways and
potential contaminants of concern identified in them are described in Section 3.3. In
addition to this direct potential surface migration route, seasonal seeps discharge water
that percolates though the soil and across the bedrock surface. All surface water
associated with the site is colleôted in the perimeter ravines that eventually discharge
into Live Oak Creek. Live Oak Creek flows northeast before discharging into Lake Wojth,
approximately 10 miles to the east.

Sediment sample results indicate that contaminants are generally not being transported
offsite via this pathway. Although contaminants were identified at concentrations above
background in drainageway location within the Offsite WSA fenced boundary.

contaminants with elevated concentrations either were not present or decreased in
number and concentration significantly at downgradient locations.

Four drainageways identified in this RFI transmit surface water off-site. These include
DW-1, DW-5, DW-8. and DW-9 (see Figure 2-5). Figures 4-6, 4-7, 4-8, and 4-9
illustrate downgradient decreases in cadmium, lead, benzo(a)pyrene, and TCE
concentrations in Drainageway DW-1. None of the four contaminants shown are present
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at location DW-O10, the most downgradient location. The majority of the surface water
generated onsite is discharged to the east via Drainageway DW-5. Toluene was the only
parameter measured at a concentration above background in this drainageway..
Magnesium was the only analyte present above background at the downgradient
Drainageway DW-8 location. Although samples collected at 0W9-002 contained
contaminants at concentrations above background, they are believed to be residuals
associated with the soil and debris remediation effort and were not carried down from the
Offsite WSA facilities.

4.2.3 Air Transport
The combination of surface contamination and a regional climate typified by hot summers
and relatively dry winters requires consideration of the air pathway. With an average
annual rainfall of 31.5 inches, an average annual air temperature of 66 degrees
Fahrenheit (°F), and an average wind speed of 8 knots, relatively dry windy conditions
have the potential to mobilize contaminants by air transport. Wind erosion is minimized
to some degree onsite by the dense grass vegetation that covers most of the area.

4.3 POTENTIAL RECEPTORS

4.3.1 Potential Human Receptors

Potential human receptors present in the vicinity of the Offsite WSA are identified in
this section based on current and future land use, comprehensive land use plans, likely
groundwater and surface water use, and the potential migration evaluation (see Section
4.2.1).

The site and surrounding acreage (approximately 500 acres) is private property and is
characterized as rural, with creeks, drainageways, ponds, and vegetation throughout the
area. Within a 1- to 2-mile radius surrounding this property, land use is generally
residential with pockets of rural areas. A relatively new neighborhood with vacant
undeveloped lots for sale is located south of the site across the street (White Settlement
Road) from the site entrance. To the immediate east, west, and north of the site property
are ranch-style homes on approximately one-plus acre lots. Further to the east
(approximately 2 miles) is a tract housing neighborhood circa 1970s. Surrounding the
outfall of Live Oak Creek into Lake Worth (northeast of the site) is another small
neighborhood. A plant nursery is located within one-half mile of the entrance to the site.
According to the West Fort Worth district plan, neighborhoods, schools, and commercial
activity centers exist in some areas and are planned in other areas for this region (City
of Fort Worth, 1991). The district plan indicates that this area will continue to be
developed as a suburban area of Fort Worth that will indlude natural areas, as well as
commercial, industrial, and residential development. This vision of growth is consistent
with the population trends and projections discussed in Section 1.2.4.4.

Currently, no people are living or working on site other than workers associated with
-environmental site investigations. Potential exposure to site-related contaminants for
these individuals are addressed in Health and Safety Plans prepared specifically for
environmental investigation and rethediation activities. These workers, therefore, will
not be considered in the risk evaluation. .

4.9
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A large tract of rural private property surrounds the site. Residents live adjacent to the
site, near the site entrance on the south side of site. Although the site is fenced around
the perimeter, which generally limits access, two sections of the fence are cut and pulled
back to create holes, providing easy human access to the site. Therefore, current
receptors may include the residents of the private property and trespassers/site
visitors. The private property surrounding the fenced portion of the site is currently
used for grazing cattle. The vegetation in the study areas is composed of weedy and
brushy plant species that are not suitable as cattle feed. There are viable foraging areas
away from the site and not in contact with site-related contamination. Therefore, the
cattle currently grazing in the vicinity of the site are expected to have very limited
contact with site-related contamination.

Because of the abundance of surface water bodies (creeks, drainage ditches, and ponds)
in the vicinity of the site, recreational users and nearby residents could potentially be
exposed to site-related contaminants via contact with surface waters used for
recreational purposes (swimming and wading) and consumption of fish. Stormwater
drains overland, discharges into on-site drainage ditches, and infiltrates shallow
groundwater. This transported water discharges into Live Oak Creek and its tributaries.
The Live Oak Creek terminus discharges into Lake Worth, located approximately 2 miles
northeast of the site. Stormwater runoff and shallow groundwater seepage from the site
also discharges into the quarry located southwest of the site. Enough water is present in
the quarry to support fish and other biota. During a site visit, people were fishing at the
quarry and indicated that in the past they had fished at that location on a subsistence
basis (Nelson and Lakey, 1997). These individuals indicated that they have not observed
swimmers in the quarry water. Consumption of fish could present a potential route of
exposure to contaminants if the COPCs have the potential to bioconcentrate in biota.

The aquifer is a source of municipal water supply for the City of White Settlement,
which is located approximately 3 miles downgradient from the site to the east (Rivers et
al., 1996). Because of these uses, the most beneficial use of the Paluxy groundwater
assumed in this RFI is as a domestic drinking water supply (Groundwater Use Category I
under the PSTD program). Of significant importance is the potential for contaminants to
migrate from the site soils to the Paluxy Aquifer. As indicated above, the Walnut
Formation will retard any downward migration of contaminants. On this basis, it is
unlikely that current and future residents would be exposed to contaminants from the
site via a groundwater pathway. However, for comparative purposes and consistency
with TNRCC Subchapter S standards, the soil to groundwater cross media protection
pathway was evaluated in this RFI.

As discussed in Section 1.0, the Offsite WSA property will be transferred back to private
property as part of the NAS Fort Worth property disposal/reuse process. The property
may remain private or may be sold and developed. If developed, the most likely future
land use of the site is residential and commercial (City of Fort Worth, 1991). Future
residents, commercial workers, and short-term construction workers could potentially
be exposed to contaminants Via direct contact with shallow groundwater, soil, surface
water, and sediments. Although not a potable source, seasonal shallow groundwater
flowing on top of the Walnut Formation is expected. Thus, future populations may
contact the groundwater when it discharges through seeps around the site or during
construction activities associated with future development of the site. Similar to
current conditions, recreational users of the area, as well as local residents could be
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potentially exposed to site-related contaminants via contact with surface waters and I
sediments in Live Oak Creek and its tributaries when used for recreational purposes
(swimming and wading) and via consumption of fish.

In summary, current human receptors potentially exposed to site-related contaminants
at the Offsite WSA site include:

• Area Residents -

• Recreational Users
• Trespassers/Site Visitors

Potential future human receptors include:

• Residents
• Commercial Workers
• Construction Workers
• Recreational Users

4.3.2 Potential Ecological Receptors
Potential receptors are generally defined as species that play a key role in the ecosystem
being evaluated. This could include species that are an integral pan of the food chain,
usually the principal prey species or species (plants or animals) that constitute the
major food item of the principal species. Potential receptors could also include species
that have a unique life history or feeding habits, threatened or endangered species, or
species for which exposure data is readily available.

The mobility of a receptor should always be considered when evaluating its potential for
exposure (Will and Suter, 1995). The mobility of a specific receptor is directly
correlated to the average foraging range of an individual within the species under
consideration (Sample et al., 1996a). Flightless invertebrates (worms) and vegetation
are considered stationary due to the small area that they occupy. Small invertebrates,
amphibians, reptiles, and small arboreal and burrowing animals are considered mobile
receptors. These mobile receptors can have foraging ranges that could cover up to
several acres. Transient receptors are larger invertebrates such as coyote, fox,
raccoon, deer, cattle, and migratory avifauna or raptors. Foraging ranges for these
transient species could cover several square miles up to thousands of square miles.

If the root systems of any vedetation contact or interbept contaminants, foliage and fruit
produced by these individuals could contain contaminants. Contaminants that are
transported by surface water run-off could also be taken up by a variety of herbaceous
species and shallow-rooted shrubs. Contaminants that accumulate in these plants could
•be consumed by grazing animals or grainivorous birds. Deep-rooted trees such as bur
oak and hackberry are potential ecological receptors. In prairie areas such as the Fort
Worth area, roots from these species have been found at depths of 10 to 20 feet (USDA,
1965). In one reported case, a 43-year-old bur oak had a lateral spread of 41 feet
although the tree was only 20 feet tall United States Department of Agriculture (USDA)
(USDA, 1965).
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Instead of evaluating all of the species that could potentially occur at the Offsite WSA,
representative receptors or endpoint species were selected for the assessment. The
receptors or endpoint species identified for evaluation in the ecological
screening assessment (see Section 5.2) include an herbivore, the
cottontail rabbit, and an insectivore, the short-tailed shrew, that are
prey species for. predators. Predators chosen as endpoint species were
the red-tailed hawk and the coyote, species for which exposure data are
readily available. Endpoint species were selected for the screening
assessment that have low NOAEL-based benchmarks. Selecting species that are
sensitive to the harmful effects of the contaminants allows for a conservative measure of
negative impacts potentially experienced by the ecosystem. The trophic relationships
among the selected potential receptors were established to represent food-chain
pathways for terrestrial habitats (see Figure 4-10). These site-specific conceptual
models are used to describe how a contaminant might impact potential ecological
receptors.

Potential receptors could also include species aquatic species. Aquatic species observed
in the numerous small poois along Live Oak Creek and its tributaries are small
arthropods such as whirligig beetles and water striders. Fish species identified in an
abandoned gravel pit immediately south of the Offsite WSA include perch, crappie, and
channel catfish. These species are also present in the lower reaches of Live Oak Creek
and Lake Worth. The trophic relationships for selected aquatic receptors habitats is
illustrated in Figure 4-11).

4.4 CONCEPTUAL SITE MODEL

Based on information generated from previous investigations and during this RFI,
conceptual site models for the site have been developed. These models include a physical
conceptual model based on the discussion of site-specific environmental conditions
presented in Section 4.1. In addition, a human and ecological exposure conceptual site
model is presented.

4.4.1 Physical Conceptual Site Model
Figure 4-12 depicts the physical conceptual site model for the Offsite WSA based on the
discussion of contaminant migration pathways presented in Section 4.2. Shown on the
model are the surficial source areas and subsurface UST sources. As an example of
potential subsurface migration, a three-dimensional block view of Area A-3 is
presented.

-

4.4.2 Human and Ecological Exposure Conceptual Site Model

The human and ecological exposure conceptual site model in tabular format is presented
in Table 4-2. The model summarizes the contaminants, contaminated media, and
migration and exposure pathways for the Offsite WSA based on the findings of the site
investigation results (see Section 3.0) and risk evaluation (see Section 5.0).
Information on receptors presented in Section 4.2 is used in conjunction with the
exposure pathway analysis to identify current and future exposure scenarios for
developing clean-up levels in the risk evaluation (see Section 5.0).
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Table 4-1. Groundwater Level Measurements Taken During Offsite
Weapons Storage Area REt

Depth to
Groundwater

Surface Top of Casing Below Top of Water Level
Well ID Elevation Elevation . Casing Elevation

WJEPX925 787 02 789 72 101 64 688 08
(background

Wetl) .. .. •:... ..•. H H H
XU3212-901 744.16 746.81 95.85 650.96
(backup weII

XtJ3212-902 744 16 746 94 97 08 649 86
(main supply . .: 7 . .. . . . .

welt) .• :•.. .: . ..
All measurements in feet.
Elevations given in feet above mean sea level.

4-13



T
ab

le
 

4-
2.

 
C

on
ce

pt
ua

l 
S

ite
 

M
od

el
 

S
um

m
ar

y 
(c

on
tin

ue
d)

 
C

ii 

S
ite

 
ID

 
S

Ite
 

C
on

ta
m

in
at

ed
 

C
O

P
C

s 
P

ot
en

tia
l 

M
ig

ra
tio

n 
P

ot
en

tia
l 

R
ec

ep
to

rs
 

P
ot

en
tia

lly
 

D
es

cr
Ip

tIo
n 

M
ed

ia
 

an
d 

P
at

hw
ay

 
C

om
pl

et
e 

E
xp

os
ur

e 

D
et

ec
te

d 
P

at
hw

ay
s 

C
om

po
un

ds
 

A
-I

 
O

ut
do

or
 m

at
er

ie
l 

S
ot

U
 

m
et

al
s,

 
A

nt
im

on
y,

 
S

oi
l 

to
 g

ro
un

dw
at

er
 le

ac
hi

ng
; 

F
ut

ur
&

cu
rr

en
t 

re
si

de
nt

s,
 

S
oi

l a
nd

 P
af

ux
y 

st
ar

ag
e 

an
d 

P
A

l-i
s,

 Io
iu

en
e 

ch
ro

m
iu

m
, 

su
rf

ac
e 

ru
n-

of
f 

an
d 

fu
tu

re
 d

om
m

er
ci

al
 a

nd
 

gr
ou

nd
w

at
er

 
In

ge
st

io
n,

 

m
ai

nt
en

an
ce

 
se

le
ni

um
, 

su
bs

ur
fa

ce
 s

ee
pa

ge
 
to

 
co

ns
tr

uo
tto

n 
w

or
ke

r;
 

in
ha

la
tio

n,
 d

er
rn

al
 

m
ol

yb
de

nu
m

 
su

rf
ac

e 
w

at
er

 a
nd

 s
ed

im
en

t; 
ou

rr
en

t 
si

te
 

vi
si

to
rs

; 
co

nt
ac

t 

vo
la

til
iz

at
io

n 
te

rr
es

tr
ia

l 
&

 a
qu

at
ic

 b
io

ta
 

A
-2

 
O

ut
do

or
 

m
at

er
ie

l 
S

oi
l: 

m
et

al
s,

 
A

nt
im

on
y,

 
S

oi
l t

o 
gr

ou
nd

w
at

er
 le

ac
hi

ng
; 

F
ut

ur
e/

cu
rr

en
t 

re
si

de
nt

s,
 

S
oi

l a
nd

 P
al

ux
y 

st
or

ag
e 

an
d 

to
lu

en
e 

ar
se

ni
c,

 
su

rf
ac

e 
ru

n-
of

f 
an

d 
fu

tu
re

 c
om

m
er

ci
al

 a
nd

 
gr

ou
nd

w
at

er
 

in
ge

st
io

n,
 

m
ai

nt
en

an
ce

 
m

ol
yb

de
nu

m
 

su
bs

ur
fa

ce
 s

ee
pa

ge
 to

 
co

ns
tr

uc
tio

n 
w

or
ke

rs
, 

in
ha

la
tio

n,
 d

er
m

al
 

su
rf

ac
e 

w
at

er
 a

nd
 s

ed
im

en
t 

cu
rr

en
t 

si
te

 
vi

si
to

rs
; 

co
nt

ac
t 

te
rr

es
tr

ia
l 

&
 

aq
ua

tic
 b

io
ta

 

A
-a

 
W

as
te

 
S

oi
L 

m
et

al
s,

 
M

et
al

s 
S

oi
l 

to
 g

ro
un

dw
at

er
 le

ac
hi

ng
; 

F
ut

ur
e/

cu
rr

en
t 

re
si

de
nt

s,
 

S
oi

l a
nd

 P
al

ux
y 

ac
cu

m
ul

at
io

n 
ar

ea
 

P
A

H
s,

 t
ol

ue
ne

, 
su

rf
ac

e 
ru

n-
of

f 
an

d 
fu

tu
re

 c
om

m
er

ci
al

 a
nd

 
gr

ou
nd

w
at

er
 

in
ge

st
io

n 

an
d 

B
ld

g.
 8

50
8 

pe
st

Ic
id

es
, 

ub
su

ria
e 

se
ep

ag
e 

to
 

co
ns

tr
uc

tio
n 

w
or

ke
rs

 
in

ha
la

tio
n,

 d
er

m
at

 

ch
lo

rin
at

ed
 

su
rf

ac
e 

w
at

er
 a

nd
 s

ed
im

en
t; 

cu
rr

en
t 

si
te

 
vi

si
to

rs
 

co
nt

ac
t 

so
lv

en
ts

 
vo

la
til

iz
at

io
n 

te
rr

es
tr

ia
l 

&
 

aq
ua

tic
 b

io
ta

 

A
-5

 
D

is
tu

rb
ed

 s
ur

fa
ce

 
S

oi
l: 

m
et

al
s 

A
nt

im
on

y,
 

S
oi

l 
to

 g
ro

un
dw

at
er

 le
ac

hi
ng

; 
F

ut
ur

e/
cu

rr
en

t 
re

si
de

nt
s,

 
S

oi
l a

nd
 P

al
ux

y 

ar
ea

 s
ou

th
w

es
t o

f 
m

ol
yb

de
nu

m
, 

su
rf

ac
e 

ru
n-

of
f 

an
d 

fu
tu

re
 c

om
m

er
ci

al
 a

nd
 

gr
ou

nd
w

at
er

 
in

ge
st

io
n,

 

co
nt

ro
l 

fe
nc

e 
se

le
ni

um
 

su
bs

ur
fa

ce
 s

ee
pa

ge
 to

 
co

ns
tr

uc
tio

n 
w

or
ke

rs
, 

in
ha

la
tio

n,
 d

er
rn

al
 

P
A

R
 -

 po
ly

cy
cl

ic
 

ar
om

at
ic

 h
yd

ro
ca

rb
on

 

C
O

P
C

 - 
ch

em
ic

aJ
 o

f p
ol

en
tia

l c
on

ce
rn

 

N
A

 -
 n

ot
 a

pp
llo

ab
le

 
T

P
H

 -
 t

ot
al

 
pe

tr
ol

eu
m

 h
yd

ro
ca

rb
on

 

S
 



T
ab

le
 

4-
2.

 
C

on
ce

pt
ua

l 
S

ite
 

M
od

el
 

S
um

m
ar

y 
(c

on
tin

ue
d)

 

S
ite

 
ID

 
S

ite
 

C
on

ta
m

in
at

ed
 

C
O

P
C

s 
P

ot
en

tia
l 

M
ig

ra
tio

n 
P

ot
en

tia
l 

R
ec

ep
to

rs
 

P
ot

en
tia

lly
 

D
es

cr
ip

tio
n 

M
ed

ia
 

an
d 

P
at

hw
ay

 
C

om
pl

et
e 

E
xp

os
ur

e 
D

et
ec

te
d 

P
at

hw
ay

s 
C

om
po

un
ds

 
- 

su
rf

ac
e 

w
at

er
 a

nd
 s

ed
im

en
t 

cu
rr

en
t 

si
te

 
vi

si
to

rs
; 

co
nt

ac
t 

te
rr

es
tr

ia
l 

&
 

aq
ua

tic
 b

io
ta

 

E
G

O
 

E
xp

lo
si

ve
s 

S
oi

l: 
m

et
al

s,
 

A
nt

im
on

y,
 

S
oi

l 
to

 g
ro

un
dw

at
er

 le
ac

hi
ng

; 
F

ut
ur

e/
cu

rr
en

t 
re

si
de

nt
s,

 
S

oi
l a

nd
 P

al
ux

y 
R

an
ge

 
or

dn
an

ce
 

ex
pt

oS
iV

es
 

- 

ar
se

ni
c,

 
su

rf
ac

e 
ru

n-
of

f 
to

 s
ur

fa
ce

 
fu

lu
re

 c
om

m
er

ci
al

 a
nd

 
gr

ou
nd

w
at

er
 

in
ge

st
io

n,
 

de
po

si
tio

n 
lo

ca
te

d 
se

le
ni

um
, 

w
at

er
 a

nd
 s

ed
im

en
t; 

co
ns

tr
uc

tio
n 

w
or

ke
rs

, 
nh

&
at

io
n,

 d
er

m
al

 
w

es
t 

of
 t

he
 
si

te
 

va
na

di
um

 
--

 

vo
la

tir
za

tio
n 

cu
rr

en
t 

si
te

 v
is

ito
rs

 
co

nt
ac

t 
- 

- 
- 

- 
- 

- 
te

rr
es

tr
ia

l 
&

 
aq

at
io

. b
io

ta
 

- 
- 

B
un

ke
r 

F
lo

or
 d

ra
in

 o
ut

ie
ts

 
S

oi
t: 

m
et

al
s 

M
et

al
s 

S
oi

l 
to

 g
ro

un
dw

at
er

 le
ac

hi
ng

, 
F

ut
ur

e/
cu

rr
en

t 
re

si
de

nt
s,

 
S

oi
l a

nd
 P

ai
ux

y 
D

ra
in

s 
at

 I
-i 

m
un

iti
on

s 
su

rf
ac

e 
ru

n-
of

f 
an

d 
fu

tu
re

 c
om

m
er

ci
al

 a
nd

 
gr

ou
nd

w
at

er
 

in
ge

st
io

n,
 

st
or

ag
e 

bu
nk

er
s 

su
bs

ur
fa

ce
 s

ee
pa

ge
 
to

 
co

ns
tr

uc
tio

n 
w

or
ke

rs
, 

in
ha

ia
tio

n;
 d

or
m

S
 

su
rf

ac
e 

w
at

er
 a

nd
 s

ed
im

en
t 

cu
rr

en
t 

si
te

 
vi

si
to

rs
; 

co
nt

ac
t 

te
rr

es
tr

ia
i 

&
 

aq
ua

tic
 b

io
ta

 

U
S

Ia
 

ith
iie

 U
S

T
s 

lo
ca

te
d 

S
ub

su
rf

ac
e 

so
il:

 
C

ar
ci

no
ge

ni
c 

S
od

 t
o 

gr
ou

nd
w

at
er

 le
ac

hi
ng

, 
F

ut
ur

el
cu

rr
en

t 
re

s'
'd

er
its

, 
S

oi
l a

nd
 P

al
ux

y 
- 

- 
ac

ro
ss

 s
ite

 
- 

- 
- 
T

P
H

, 
F

A
H

s,
 

P
A

ils
 

- 
gr

ou
nd

w
at

er
 s

ee
pa

ga
to

.. 
fu

tu
re

 c
or

um
er

ci
at

,n
d 

- 
gr

ou
nd

w
at

er
 i

ng
es

tio
n,

- 
to

ju
en

e 
su

rf
ac

e 
w

at
er

 a
nd

 s
ed

im
en

t 
oo

ns
tr

uc
tjo

n 
w

or
k 

, 
in

ha
la

tio
n,

 d
er

rn
al

 
- 

vo
la

til
iz

at
io

n.
. 

:. 
cu

rr
en

t 
si

te
 

vi
si

to
. 

- 
co

nt
ac

t 
- 

—
 

- 

te
rr

es
tr

ia
l 

&
 

aq
ua

tic
 b

lo
ta

 

A
-4

 
V

eh
ic

lo
 f

ue
lin

g 
S

oi
l: 

T
P

H
, 

N
on

e 
N

A
 

N
A

 
- 

N
A

 
ar

ea
 

to
tu

en
e,

 P
A

l-I
s 

P
A

H
 -

 po
ly

cy
cl

ic
 a

ro
m

at
ic

 h
yd

ro
ca

rb
on

 
' 

C
O

P
C

 -
 c

he
m

ic
al

 o
f p

ot
en

tia
l 

co
nc

er
n 

N
A

 -
 n

ot
 a

pp
lic

ab
le

 
- 

- 

T
P

H
 -

 t
ot

al
 p

et
ro

le
um

 h
yd

ro
ca

rb
on

 

C
s,

 
4-

15
 

C
—

 



T
ab

le
 

4-
2.

 
C

on
ce

pt
ua

l 
S

ite
 

M
od

el
 

S
um

m
ar

y 
(c

on
tin

ue
d)

 

S
ite

 
ID

 
S

ite
 

C
on

ta
m

in
at

ed
 

C
O

P
C

s 
P

ot
en

tia
i 

M
ig

ra
tio

n 
P

ot
en

tia
l 

R
ec

ep
to

rs
 

P
ot

en
tia

lly
 

D
es

cr
ip

tio
n 

M
ed

ia
 

an
d 

P
at

hw
ay

 
C

om
pl

et
e 

E
xp

os
ur

e 

D
et

ec
te

d 
P

at
hw

ay
s 

C
om

po
un

ds
 

tr
an

sf
or

 
A

re
as

 b
en

ea
th

 
S

&
I' 

4,
4'

-D
D

E
 

N
on

e 
N

A
 

N
A

 
N

A
 

m
ar

s 
tr

en
S

or
m

ei
s 

lo
ca

te
d 

ac
rG

ss
 

si
te

 

Le
ac

h 
S

ew
er

 
dr

ai
n 

S
oi

l: 
m

et
al

s,
 

N
on

e 
N

A
 

N
A

 
N

A
 

F
ie

ld
 

fie
ld

 
ou

ts
id

e 
of

 
P

A
H

s 
fe

nc
ed

 
po

rt
io

n 
of

 
W

S
A

 

P
A

H
 

po
ly

cy
cl

ic
 a

ro
m

at
ic

 h
yd

ro
ca

rb
on

 
i 

C
O

P
C

 . 
ch

em
ic

al
 o

f p
ot

en
tia

l c
on

ce
rn

 

N
A

 -
 n

ot
 a

pp
lic

ab
le

 
T

P
H

 .
 t

ot
al

 p
et

ro
le

um
 h

yd
ro

ca
rb

on
 

S
 



T
ab

le
 

4-
2.

 
C

on
ce

pt
ua

l 
S

ite
 

M
od

el
 

S
um

m
ar

y 
(c

on
tin

ue
d)

 

P
A

H
 -

 
po

ly
cy

cl
ic

 a
ro

m
at

ic
 h

yd
ro

ca
rb

on
 

C
O

P
C

 
- 

ch
em

ic
al

 
of

 p
ot

en
tia

l 
co

nc
er

n 
N

A
 -

 n
ot

 a
pp

lic
ab

le
 

IP
H

 -
 t

ot
al

 p
et

ro
le

um
 h

yd
ro

ca
rb

on
 

P
ot

en
tia

lly
 

C
om

pl
et

e 
E

xp
os

ur
e 

P
at

hw
ay

s 

M
et

al
s,

 P
A

H
s 

S
bi

l 
to

 g
ro

un
dw

at
er

 le
ac

hi
ng

; 
F

ut
ur

e/
cu

rr
en

t 
re

si
de

nt
s,

 
S

oi
l/s

ed
im

en
t, 

P
al

ux
y 

su
rf

ac
e 

ru
n-

of
f 

to
 s

ur
fa

ce
 

lu
tu

ro
 c

om
m

er
ci

al
 a

nd
 

gr
ou

nd
w

at
er

, 
an

d 
w

at
er

 a
nd

 s
ed

im
en

t; 
co

ns
tr

uc
tio

n 
w

or
ke

rs
, 

su
rf

ac
e 

w
at

er
 

vo
la

til
iz

at
io

n 
cu

rr
en

t 
si

te
 

vi
si

to
rs

; 
in

ge
st

io
n,

 
in

ha
la

tio
n,

 
te

rr
es

tr
ia

l 
&

 
aq

ua
tic

 
bi

ot
a 

de
rm

ai
 c

on
ta

ct
; 

bi
ot

a 
co

ns
um

pt
io

n 

4-
17

 
a,

. 

S
ite

 
ID

 
S

ite
 

D
es

cr
ip

tio
n 

C
on

ta
m

in
at

ed
 

M
ed

ia
 

an
d 

D
et

ec
te

d 
C

om
po

un
ds

 

C
O

P
O

s 
P

ot
en

tia
l 

M
ig

ra
tio

n 
P

at
hw

ay
 

P
ot

en
tia

l 
R

ec
ep

to
rs

 

S
ee

ps
 

S
ea

so
na

l 
se

ep
s 

S
ur

fa
ce

 
N

on
e 

N
A

 
N

A
 

- 
N

A
 

ar
ou

nd
 

w
at

er
: 

pe
rim

et
er

 
of

 
m

et
al

s 
si

te
, 

S
ed

im
en

t: 
m

et
al

s 

D
ra

in
ag

e 
D

ra
in

ag
ew

ay
s 

an
d 

S
ed

im
en

t: 
w

ay
s 

di
tc

he
s 

lo
ca

te
d 

m
et

al
s,

 P
A

H
s,

 
th

ro
ug

ho
ut

 s
ite

 
to

lu
en

e,
 I

C
E

, 
pe

st
ic

id
es

 

- 
S

ur
fa

ce
 

W
a 

t e
 r:

 
m

et
al

s 



498 362j

This page intentionally left blank.

.
4-18

—



49
8 

36
3 

D
ra

in
ag

e 
B

O
U

N
D

A
R

Y
 

/ 
N

 

/ 
\..

 

C
re

at
io

n 
D

at
e:

 
12

/0
1/

19
97

 
R

ev
. 

D
at

e:
 

07
/1

6/
19

99
 

F
ig

ur
e 

4-
1 

--
 S

ur
fa

ce
 W

at
er

 F
ea

tu
re

s 
P

ro
je

ct
 M

an
ag

er
: 

B
. 

D
ut

tn
er

 
P

re
pa

re
d 

B
y:

 
W

. M
itc

he
ll 

P
ro

je
ct

 N
o:

 
P

-3
10

9 



49
8 

36
4 

/ 
/ 

- 
, 

—
 

Ii'
 17 

7 
- 

N
 

/'J
' 

A
 

'm
 
\ I- 

N
 

—
 

—
 

D
ra

in
ag

e 
A

-1
t)

 A
re

a 
of

 C
on

ce
rn

 
/_

__
 

: 
S

to
ra

ge
 ta

nk
 

G
eo

lo
gi

c Z
on

e 
fr

 _zC
k\

Ll
 

/&
9 

A
 

A
 

G
eo

lo
gi

cC
ro

ss
- 

/1
-_

__
-d

"/
 

m
a 

// 
/ 

/ 
'- 

N
 

0 
B

un
ke

r D
ra

in
 

>
 

se
ct

io
n 

Li
ne

 
'/ 

to
 B

ed
ro

ck
 lto

3f
t1

 
K

 
/ 

'Z
on

e 
' 

) 
B

as
O

un
i/\

é/
i 

t 
1 

B
as

al
cl

ay
un

lt 
D

ep
th

to
B

ed
rk

2t
o6

.s
- 
- 

t 
J 

—
 

;'/
///

 / 
D

ep
th

 to
 B

ed
ro

ck
 4

.5
 to

 8
.5

 ft
 

, 
D

r 
,' 

/ 
- 

Z
on

es
 

/—
--

''/
 I/I

 
(r

/_
D

 ) 
y/

 
F

ill
 

/'_
-/

:-
'2

 
\\ 

fl
zo

el
' 

N
 

N
 

—
—

 
E

xp
os

ed
B

ed
ro

ck
 

/ 
, 

—
-—

--
--

--
—

--
 

( 
/; 

I 
N

 
D

ep
th

to
B

ed
,o

ck
O

to
6.

5f
t 

L7
 

._
. 

. 
- 

- r-
 I 

' iø-
 
_ 

//e
rj.

./ 
"I

 

/ 
: 

' 
/ 

1 
\, 

\\ 
8.

 
, 
' 

: 
. 

7 
Z

on
e7

 
on

e 
- 

.. 
.. 

—
 —

.. 
. —

 
) 

S
ur

fa
ce

 M
at

er
ia

l 
R

em
ov

ed
 

/ 
M

in
im

aI
S

oj
l 

- 
/ 

A
3 

:: 
/ 

I 
/ 

'D
ep

th
 

/D
eP

th
to

B
ed

ro
ck

ot
oz

sf
t 

-.
 

\/ 
fl 

N
I 

X
 

D
ry

 
- 

c 

': 
- 

A
4 

iJ
 

—
 ' H 

/ 
/ 

* 
D

ep
th

to
B

ed
ro

ck
l S

to
lO

ft 
A

S
 

'' 
\ 

-jZ
on

e3
 —

 
D

ry
 

--
--

 
\ 

_r
 

,_
_ 

/ 
N

. 
/ 

—
--

T
hi

ck
 B

as
al

 C
la

y—
—

 
-\

--
. 

/(
 

_ 
T

 
I 

N
ot

e:
 

2=
0t

;, 
bo

re
ho

le
 c

ov
er

ag
e.

 
N

 
\ _

—
 " 

7 
/7

 
F

E
E

T
 

C
re

at
io

n 
D

at
e:

 1
21

01
/1

99
7 

F
ig

ur
e 

4-
2 

--
 G

eo
lo

gi
c 

Z
on

es
 i

n 
In

ve
st

ig
at

io
n 

A
re

as
 

ro
je

cr
Z

 
cz

9 
O

an
pa

y 
Ir

t 
P

re
pa

re
d 

B
y:

 W
. M

itc
he

ll 
P

ro
je

ct
 N

o:
 P

-3
10

9 



I: 
:—

I 
F

IL
L 

S
IL

T
Y

 C
LA

Y
(B

R
O

W
N

) 

49
8 

36
5 

S
O

U
T

H
W

E
S

T
 

N
O

R
T

H
E

A
S

T
 

A
 

A
' 

76
5 

- 
76

5 
Z

O
N

E
3 

I 
Z

O
N

E
2 

Z
O

N
E

 1 
Z

O
N

E
2 

Z
O

N
E

5 

76
0 

A
3-

01
1 

Z
O

N
E

4 
__

:1
 

76
0 

__
__

__
__

__
__

 
A

1-
02

6 
A

1-
02

2 

01
7 

__
__

 
__

 
- 

__
__

__
__

__
__

__
__

__
_ 

>
 

I 
__

__
_ 

a 
__

__
__

__
__

__
__

__
__

__
__

__
 

C
t 

75
0-

 
r —

 
I
 

I
 

__
__

__
__

__
 

H
 

a>
 

—
i 

I 
I 

I 
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

 
1-

01
1 

B
D

-0
05

 

-7
50

 
lii

i 
(V

 
=

 
C

 
—

-—
1r

III
III

III
II 

a
>
 E
74

5-
rI

 
W

al
nu

t1
11

11
11

11
 
I
I
I
 
I
i
j
r
_
_
_
 

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
__

__
_ 

74
5 

a>
 

__
__

__
__

__
__

__
__

__
__

__
 

__
__

__
__

__
__

__
__

__
 

>
 

11
11

1 
I
F
o
r
r
n
a
t
i
o
ç
l
 
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

0 
I 

lii
i 

I 
ii 

n
 

II 
I
 

I
 

I
 

_
_
_
_
_
_
_
_
_
_
_
 

- 7
40

 
7
4
0
-
 

1
1
1
 
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
 

_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

-.
 

II 
__

_ 
11

11
11

11
11

11
11

11
11

11
11

 
I
i
i
,
,
 

I
 

_
_
 

C
 

III
III

III
III

III
II 

I
I
I
I
I
I
I
I
I
J
I
I
I
I
I
I
I
I
I
I
I
I
 i

i
 

o 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

C
,
 

73
0 

- 
73

0 

L 

ill
 '.1

 
LI

M
E

S
T

O
N

E
 R

U
B

B
LE

 
10

 
__

__
__

__
 

__
__

__
 

__
__

__
 

W
E

A
T

H
E

R
E

D
 L

IM
E

S
T

O
N

E
 

—
-t

--
i 

A
N

D
 C

LA
Y

 

I 
C

LA
Y

A
N

D
S

IL
T

Y
C

LA
Y

 
I 

I 
'I 

—
 

(P
A

LE
Y

E
LL

O
W

T
O

 W
H

IT
E

) 
I. 

I. 
LI

M
E

S
T

O
N

E
 

20
0 

—
 
—

 —
 

E
S

T
IM

A
T

E
D

 C
O

N
T

A
C

T
 

[fl
 

D
at

e:
 M

ar
ch

 1
99

9 
P

ro
je

ct
 M

an
ag

er
: 

B
.
 D
u
f
f
n
e
r
 

E
n
v
i
t
i
n
i
n
e
n
i
d
 

F
ig

ur
e 

4-
3-

- G
eo

lo
gi

c 
C

ro
ss

 -
 S

ec
tio

n 
A

 - 
A

 
P

re
pa

re
d 

B
y:

 L
M

ye
rs

/A
. 

Lo
ng

 
C

ar
po

ny
ln

u 
P

ro
je

ct
 N

o:
 

31
09

 

S
C

A
LE

 
(F

E
E

T
) 



W
E

S
T

 
E

A
S

T
 

B
 

B
' 

77
0—

 
—

77
0 

Z
O

N
E

I 
Z

O
N

E
2 

Z
O

N
E

5 

76
5—

 
—

76
5 

i 
16

0 
—

 
__

__
__

__
__

__
_ 

76
0 

a 
lii

i 
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

75
5 

(5
 

II
 

'
I
 

T
R
F
-
O
i
i
 

lii
i 

E
 
° 

i
 

_
_
_
_
_
 

—
 

75
0 

2 
__

__
__

__
__

__
__

__
_ 

__
__

 
A

l-O
il 

11
11

11
11

1 
l
i
i
i
 
I
I
 1
1
1
1
1
1
1
 
I
I
I
 
1
1
1
1
1
 

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

A
l -0

12
 

1
1
1
1
1
1
1
1
 

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
 

'F
om

ia
tio

n 
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
,
I
I
I
I
I
I
 

0
 

II 
I
 

_
_
_
 

11
11

11
11

11
11

11
11

11
11

11
11

11
11

 
I
I
I
 
1
1
1
1
1
 I
l
l
I
l
l
I
l
l
I
l
l
 

S
.
—
.
 

—
—

.._
 

T
R

F
-0

12
 

C
 0 

I 
I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

1
-
-
 

11
11

11
1 

1
1
1
1
1
 

i
i
 

i
i
 

1
1
1
1
1
1
1
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

:
-
-
 

w
 

1
1
1
1
1
1
1
1
 
'
1
1
1
1
1
1
1
1
 
'
'
'
l
i
i
i
 
I
I
I
 

I
I
I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

7
3
0
—
 

—
73

0 

10
 

—
 

—
 

I—
—

—
' - 

F
IL

L 
[. 

1 
LI

M
E

S
T

O
N

E
 R

U
B

B
LE

 

__
__

_ 
S

IL
T

Y
 C

LA
Y

 
- 

- .
1 

W
E

A
T

H
E

R
E

D
 L

IM
E

S
T

O
N

E
 

f-
-U

 A
N

D
C

LA
Y

 

-a
 

C
LA

Y
 A

N
D

 S
IL

T
Y

 C
LA

Y
 

I''
 

1 
L
I
M
E
S
T
O
N
E
 

15
0 

__
__

 
I 

E
S

T
IM

A
T

E
D

 C
O

N
T

A
C

T
 

a,
 

S
C

A
LE

 
(F

E
E

T
) 

D
at

e:
 M

as
th

iO
O

9 
T

he
 

P
T
*
C
t
M
a
n
a
g
o
r
 B
.
 D
u
f
f
n
e
r
 

i..
at

ht
nn

en
u 

F
ig

ur
e 

4-
4 

—
 G

eo
lo

gi
c 

C
ro

ss
 - 

S
ec

tio
n 

B
-B

' 
P

re
pa

ro
da

1 
LM

ye
rs

/&
Lc

ng
 

P
on

y 
lit

 
P

T
*d

N
o:

 3
10

9 



49
8 

36
7 

D
ra

in
ag

e 

P
al

ux
y 

aq
ui

te
r g

ro
un

dw
at

er
 sa

m
pl

e 
lo

ca
tio

n,
 w

ith
 d

ep
th

 to
 g

ro
un

dw
at

er
 

be
lo

w
 to

p 
of

 ca
si

ng
 

S
ur

fic
ia

l o
ve

rb
ur

de
n 

lo
ca

tio
n,

 
w

ith
 b

or
eh

ol
e 

nu
m

be
r a

nd
 d

ep
th

 t
o 

sa
tu

ra
te

d 
so

il 
be

lo
w

 g
ro

un
d 

su
rf

ac
e 

F
E

N
C

E
LI

N
E

 

(W
S

A
 B

O
U

N
D

A
R

'Y
)/

( 
—

_'
' 

2 
'C

 
>

( 
'C

 
—

S
- '

C
 

V
 

C
re

at
io

n 
D

at
e:

 
R

ev
. D

at
e:

 
P

ro
je

ct
 M

an
ag

er
: 

P
re

pa
re

d 
B

y:
 

N
o:

 

12
10

11
19

97
 

07
/I 

61
19

99
 

B
. 

D
uf

fn
er

 
W

. 
M

itc
he

ll 
P

 -3
 10

9 

F
ig

ur
e 

4-
5 

--
 D

ep
th

 t
o 

G
ro

un
dw

at
er

 in
 P

al
ux

y 
A

qu
ife

r 
an

d 
S

at
ur

at
ed

 S
oi

l i
n 

S
ur

fic
ia

l O
ve

rb
ur

de
n 



49
 3

6a
 

1 
=

 b
el

ow
 s

ub
su

rf
ac

e 
ba

ck
gr

ou
nd

 
2 

=
 b

el
ow

 s
ur

fa
ce

 b
ac

kg
ro

un
d 

=
 n

ot
 sa

m
pl

ed
 

fo
rm

 

F
ig

ur
e 

4-
6 

--
 

C
ad

m
iu

m
 D

is
tr

ib
ut

io
n 

in
 S

ur
fa

ce
, U

pp
er

 S
ub

su
rf

ac
e,

 
an

d 
Lo

w
er

 S
ub

su
rf

ac
e 

S
oi

ls
 a

t A
re

a 
A

-3
 

C
re

at
io

n 
D

at
e:

 0
1/

10
/1

99
8 

R
ev

, D
at

e:
 0

7/
16

/1
99

9 
P

ro
je

ct
 M

an
ag

er
: 

B
. 

O
uf

tn
er

 
P

re
pa

re
d 

B
y:

 W
. 

M
itc

he
ll 

P
ro

je
ct

 N
o:

 
P

-3
10

9 

C
ad

m
iu

m
 

m
g/

kg
 

•>
5 

c2
.s

1 
to

 5
 

(3
1.

21
 t

o 
2.

5 
•0

.4
8 

to
 1

.2
 

•<
 0.

47
 2

 



4 
98

 
36

9 

1 
=

 b
el

ow
 s

ub
su

rf
ac

e 
ba

ck
gr

ou
nd

 
2 

=
 b

el
ow

 s
ur

fa
ce

 b
ac

kg
ro

un
d 

=
 n

ot
 sa

m
pl

ed
 

F
ig

ur
e 

4-
7 

--
 

Le
ad

 D
is

tr
ib

ut
io

n 
in

 S
ur

fa
ce

, 
U

pp
er

 S
ub

su
rf

ac
e,

 
an

d 
Lo

w
er

 S
ub

su
rf

ac
e 

S
oi

ls
 a

t A
re

a 
A

-3
 

Le
ad

 
m

g/
kg

 

•>
 10

0 

S
 S

O
to

 1
00

 
26

to
 

50
 

•1
8 

to
 2

6 
•<

 

pl
at

fo
rm

 

C
re

at
io

n 
D

at
e:

 
R

ev
. 

D
at

e:
 

P
ro

je
ct

 M
an

ag
er

: 
P

re
pa

re
d 

B
y:

 
P

ro
je

ct
 N

o:
 

01
/1

0/
19

98
 

01
/1

6/
19

99
 

B
, 

D
uf

in
er

 
W

. M
itc

he
ll 

P
-3

10
9 



I 

pl
at

fo
rm

 

49
8 

37
0 

T
he

 
F

ig
ur

e 
4-

8 
--

 
B

en
zo

(a
)p

yr
en

e D
is

tr
ib

ut
io

n 
in

 S
ur

fa
ce

, 
U

pp
er

 S
ub

su
rf

ac
e,

 
an

d 
Lo

w
er

 S
ub

su
rf

ac
e 

S
oi

ls
 a

t A
re

a 
A

-3
 

C
re

at
io

n 
D

at
e:

 
O

l/l
01

19
96

 
R

ev
. D

at
e:

 
07

/1
61

19
99

 
P

ro
je

ct
 M

an
ag

er
: 

6.
 D

ut
tn

er
 

P
re

pa
re

d 
B

y:
 

W
. M

itc
he

ll 
P

ro
lo

ct
 N

o:
 

P
-3

10
9 

1 
=

 b
el

ow
 b

ac
kg

ro
un

d 
=

 n
ot

 sa
m

pl
ed

 



pl
at

fo
rm

 

49
8 

37
1 

F
ig

ur
e 

4-
9-

- 
T

ric
hi

or
oe

th
en

e 
D

is
tr

ib
ut

io
n 

in
 S

ur
fa

ce
, U

pp
er

 S
ub

su
rf

ac
e,

 
an

d 
Lo

w
er

 S
ub

su
rf

ac
e 

S
oi

ls
 a

t 
A

re
a 

A
-3

 

C
re

at
io

n 
D

al
e:

 
01

/1
0/

19
98

 
R

ev
. D

at
e:

 
07

/1
6/

19
99

 
P

ro
je

ct
 M

an
ag

er
: 

B
. 

D
ut

tn
er

 
P

re
pa

re
d 

B
y:

 
W

. 
M

itc
he

ll 
P

ro
je

ct
 N

o:
 

P
-3

10
9 

T
ric

hi
or

oe
th

en
e 

m
g/

kg
 

•>
 0.0

1 
00

.0
05

 t
o 

0.
01

 
•0

.0
01

 1 
to

 0
.0

05
 

.<
0.

00
11

 

1 
=

 b
el

ow
 b

ac
kg

ro
un

d 
=

 n
ot

 s
am

pl
ed

 



198 372
--

PLANTS
Stems
Leaves ________________
Flowers

Fruits
Seeds

H ___ __INVERTEBRATES —.

I BIRDS

+ Sparrow
_______ ___________ — — Morning Dove

AMPHIBIANS Turkey
________________ Mallard

Killdeer
— __________________________________ Northern Cardinal

o HERBIVOROUS MAMMALS — - — — — ________ American Kestrel
Cl) White-tailed Deer Red-tailed Hawk1

MouseNole
Cottontail1 -

REPTILES _______ _________________

OMNIVOROUS MAMMALS

Coyote1
Red Fox

Shrew1

Opossum
Skunk

____ Raccoon
Receptors or endpoint species identified for evaluation in the ecological screening assessment.

TtE Figure 4-10

ErNllDnm6n1d Representative Terrestrial Food Web
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Figure 4-11

Representative Aquatic Food Web Connections
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5 .0 RISK EVALUATION

The Risk Evaluation is divided into the Human Health Evaluation (see Section 51) and
the Ecological Evaluation (see Section 5.2). Section 5.1 identifies COPCs, potential
human receptors, and exposure pathways, and develops RRSN2 CULs for protection of
human health. Section 5.2 discusses the biological resources present at the Offsite WSA
and surrounding area and evaluates potential ecological impact using toxicological
benchmarks. Section 5.3 summarizes potential uncertainties associated with the Human
Health and Ecological Evaluations.

A general description of the methodologies used in the Risk Evaluation is discussed in
Section 2.4.3.

5 . 1 HUMAN HEALTH EVALUATION

In this section, human health risks are evaluated through development of CUL5 based on
exposure scenarios, acceptable risk levels, risk based concentrations, and standards
identified in the Risk Evaluation. These CULs were compared to site-specific exposure
concentrations as a means to identify potential impacts to human health. Chemicals for
which CULs were developed were identified through the background screening evaluation
conducted in Section 3.0. The Risk Evaluation was completed for all WSA areas listed in
Sections 2.2.1 to 2.2.4.

5.1 .1 Identification of Chemicals of Potential Concern

As described in Section 3.0, both surface (0-0.5 ft bgs) and subsurface soil samples
were collected during the current RFI for laboratory analysis based on suspected
contamination. Because of the potential for subsurface soil contamination and subsequent
contaminant migration, groundwater in the Paluxy formation was sampled in three
locations. In addition, drainageways present onsite transport surface water
runoff associated with potential source areas directly otfsite and seasonal
seeps discharge water from soil to the surface. Therefore, the environmental
media of potential concern for this Risk Evaluation are surface soil, subsurface soil,
sediment, surface water, and Paluxy groundwater. -

The soil and water data collected during the current RFI were used to identify COPCs and
evaluate attainment of cleanup levels. Because sufficient numbers of data were collected
during this RFI, data from previous environmental investigations of the Offsite WSA
were not incorporated into this Risk Evaluation.

In Section 3.0, detected metal concentrations in surface soil, subsurface soil,
sediment, and surface water were compared with background UTL9595s:
Groundwater concentrations of metals were compared to the maximum detected
background concentration because only one background groundwater sample was collected
at the site. Exceedances of background UTL9595s are identified with boxes in Tables 3-10
to 3-42. Metals with at least one concentration exceeding background were carried
forward in this Risk Evaluation to produce a list of COPCs for developing CUL5. As shown
in these tables, concentrations of several metals exceeded background UTL95,05s in all
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areas where samples were analyzed for inorganic. Inorganics were not target analytes
for samples collected from Area A-4 and the Transformer and UST areas.

A number of inorganic analytes were reported at concentrations slightly
greater than background UTL9595s (i.e., less than 3 times) with no
apparent associated source for contamination. For example, across all
study areas subsurface concentrations of antimony were consistently
above the background UTL9595, while the surface concentrations were
below. This occurred because the statistical assessment of antimony
background samples yielded a UTL for subsurface (0.92 mg/kg) that was
4.9 times greater than the surface UTL (4.5 mg/kg). After collection of
a significantly greater number of field samples, it became apparent that
the background levels determined for the two horizons are most likely
from the same statistical population. Based on a communication with U.S.
EPA Region 6 (EPA, 1997), these concentrations likely represent natural
variability in background conditions that were not captured in the
relatively limited number of samples collected during the background
investigation. EPA Region 6 Indicated that natural levels of antimony
lend to vary significantly within even small areas. The reported
antimony concentrations in the Offsite WSA samples were consistently
low in both magnitude (average surface and subsurface detected
concentrations were 1.4 mg/kg and 1.8 mg/kg, respectively) and
variability (detected concentrations for surface and subsurface ranged
from 0.93 to 2.5 mg/kg and 1.3 to 2.5 mg/kg, respectively) across all
areas and between horizons. These concentrations, therefore, are
considered to be within the actual local background population.

Such exceedances, however, were included in this risk evaluation in
order to adequately document the protection of human health and the
environment. These analytes were considered further with respect to the
closure requirements of TAG 335 Subchapter S in Section 6.0 of this
report.

With the exception of PAils detected at anthropogenic background levels
(see Section 3.0), all organic compounds detected in more than 1 percent
of the samples collected were carried forward to the Risk Evaluation. A
few organic compounds, which were detected above 1 percent, were
determined to be either field or laboratory contamination and therefore,
not related to site media and not carried forward in the Risk Evaluation.
These compounds include bis(2-ethylhexyl)phthalate and methylene
chloride in background soil samples, chloroform detected •in one seep
surface water sample, tetrachloroethene reported in five leach field
samples and toluene randomly detected in several samples. Bis(2-
ethylhexyl)phthalate and methylene chloride were two of three organic
compounds detected in background samples, but were determined to be
laboratory or field contaminants because of detects reported in the blank
samples. Chloroform was detected in the ambient blank collected during
the additional sampling effort at the same concentration as the seep
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sample (Table 2-9). Therefore, the chloroform detected in the surface
water sample is assumed to be due to sampling-related or ambient air
introduction of the compound and is not considered attributable to the
site. Similarly, tetrachloroethene and toluene were detected in the
ambient air, equipment, and trip blanks. These compounds were not
carried forward in the Risk Evaluation. -

Several compounds that exceeded the background UTLQ5,95 •in samples
collected during the field characterization efforts (August/September
1997, February 1998, and Spring 1998) were not carried forward in
this Risk Evaluation because of the results generated from the
verification and extent of contamination sampling performed during Fall
1998. This latter sampling indicated that the original detects were
either analytical anomalies, existing contamination that was removed
during sampling or not representative of site conditions because of
sample collection methods. As discussed in Section 3.0, the following
compounds were determined to be anomalous detects or anthropogenic
background (PAHs only) and are not associated with unpermitted
discharges or SWMU related contamination:

• Nickel at A1-028,
• PAHs at A1-019,
• Antimony in Area A-3,
• PAHs in Area A-3 and drainageways DW-1 and DW-4, and
• Thallium and dinitrotoluenes in the EOD Range

Table 3-29 indicates that the reported concentration of calcium exceeds the background
UTL9595 in one subsurface (0.5-2.5 ft bgs) sample collected from Drainageway 1 and is
one to two orders of magnitude higher than concentrations detected in the other samples.
This anomalous concentration is likely due to limestone that is prevalent in this area.
Therefore, the concentrations are due to localized geological conditions and calcium was
eliminated as a COPC.

Table 5-1 summarizes the soil COPCs for human health according to area and soil
horizon sampled. Cleanup levels were developed in Section 5.1 .3 for these compounds.
As shown in this table, COPCs include metals, PANs, one phthalate, chlorinated
solvents, and four pesticides. The areas with the highest number of COPCs in all
chemical categories are the drainageways. In these areas, metals and PAH5 are COPCiin
both surface and subsurface soil. The PAHs are considered COPC5 only, in
drainageway DW-3. PAHs detected in drainageways DW-1 and DW-4 are
associated with roadway runoff and were reported at levels comparable to
anthropogenic background. No PAHs were detected in drainageways DW-2
and DW-5 through DW-9. The majority of the VOCs were detected in the
surface and subsurface at concentrations ranging from 0.5 to 10 ft bgs, while
the pesticides were only detected in surface soil. In the other eleven study areas, metalè
were also COPCs in both surface and subsurface soil, except those areas in which
samples were not analyzed for these compounds (i.e., Area A-4, the Transformers, and
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the UST areas). PAHs are COPCs in oneother area (the USTs), where they are limited
to the subsurface. VOCs are also COPCs in A-i, A-2, A-4, and the UST areas.
Pesticides as COPCs are limited to A-3, the drainageways, and the
Transformer (4,4'-DDE only).

Overall, the chlorinated solvents were limited to the subsurface. Although,
in general, there are no obvious patterns with respect to which horizon metals are more
often COPCs, antimony is a COPC only in the subsurface in areas where it was detected.
It was detected below the background UTL9595 in the surface soil.

As discussed in the work plan (TEC, 1996c), TPH, which was detected in soil samples
collected from the UST area and Area A-4, are represented by individual indicator
compounds for which toxicity criteria are available. TPH compounds, which include
BTEX and PAHs, were carried through the COPC screening process along with the other
detected compounds.

As shown in Table 5-2, only a limited number of inorganic compounds in
surface water and Paluxy groundwater were above background and were
carried forward as COPCs. No organic compounds were detected in either
surface water or groundwater samples.

5.1.2 Human Exposure Pathway Evaluation
Exposure pathways describe the mechanisms through which chemicals released from the
source(s) reach potential receptors. Exposure pathways are defined by the following
elements, all of which must be present to have a complete exposure pathway.

• Contaminated environmental media
• Receptor
• Point of contact with the contaminated medium
• Feasible route of exposure at the point of contact.

Chemicals with concentrations above background levels were identified in
surface soil, subsurface soil, surface water, sediment, and groundwater.
Current human receptors, described in Section 4.3.1, may contact contaminants in the
surface soil (0-0.5 feet bgs), but are not expected to contact them in the subsurface.

-

Soil may be excavated and brought to the surface during future development and uses of
the site, allowing future pOpulations to contact contaminants currently located and -
undisturbed in the subsurface soil. Exposure to contaminants in soil may occur via
inhalation, ingestion, and dermal contact. Although inhalation is considered a feasible
current route of exposure for this Risk Evaluation, exposure via this route is expected
to be limited because the majority of the site is covered with either vegetation or
pavement. All elements described above are present and soil exposure pathways are
complete for both current and future receptors.

As discussed in Section 4.3.1, the Paluxy aquifer is a source of municipal
water supply for the City of White Settlement. Because of this use, this
Risk Evaluation assumes domestic drinking water to be the most
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beneficial use of the groundwater in the aquifer. With the presence of
possible COPCs in the groundwater, residential and industrial
consumption of the groundwater are considered complete exposure
pathways. Exposure may occur via ingestion, inhalation of volatiles, and
dermal contact. Although the Walnut Formation below the site will likely
retard any downward migration of contaminants, the soil to groundwater
cross-media protection pathway was evaluated to be consistent with
TNRCC Subchapter S standards. Therefore, soil cleanup levels protective of
groundwater were developed to prevent possible future contaminant migration from soil
to groundwater.

Because of the accessible nature of the seasonal and permanent surfaàe
water bodies (creeks, drainage ditches, seeps, and ponds) in the vicinity
of the site and the presence of limited COPC5, the potential exposure
pathways associated with surface water and sediment are considered
complete for this evaluation. As discussed in Section 4.3.1, recreational
users and nearby residents could be exposed to site-related compounds
via contact with surface waters used for recreational purposes
(swimming and wading) and consumption of fish.

Based on information provided in Sections 1.2.4.4, 4.0, and5.1.1, the following
exposure scenarios, which are graphically illustrated in Figure 5-1, are considered
complete for this Risk Evaluation.

• Current Area Residents: Ingestion of, inhalation of, and dermal contact with
COPC5 in surface soil, surface water, sediment, and leaching from soil to the
Paluxy groundwater; consumption of aquatic biota.

• Current Trespassers/Site Visitors: Ingestion of, inhalation of, and dermal
contact with COPCs in surface soil, surface water and sediment; consumption of
aquatic biota.

• Future Residents: Ingestion of, inhalation of, and dermal contact with COPCs in
surface and subsurface soil, surface water, sediment, and leaching from soil to
the Paluxy groundwater; consumption of aquatic biota.

• Future Commercial/Industrial Workers
- Ingestion of, inhalation of, and dermal contact with COPCs in surface and

subsurface soil, surface water, sediment.
- Ingestion of and dermal contact with COPC5 leaching from oil to the Paluxy

groundwater.
• Future Construction Workers:

- Ingestion of, inhalation of, and dermal contact with COPC5 in surface and
subsurface soil.

- Inhalation of and dermal contact with COPC5 in seep surface water via
excavation of subsurface.
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8.1.3 - Cleanup Levels Development and Screening
CULs for residential soil and industrial soil in non-UST areas were
obtained from the most recent TNRCC interoffice memorandum guidance on
implementing the existing Subchapter S Risk Reduction Rule (TNRCC,
1998). No other sources of cleanup levels for these media were
necessary because the medium-specific concentrations (MSCs) provided
in this guidance reflect newly promulgated standards (e.g., MCLs),
current toxicity factors, current inhalation emission factor
methodologies, and the dermal absorption exposure pathway (TNRCC,
1998). In addition, several compounds that did not have RRSN2 MSCs in
the original Appendix II of Subchapter S (TNRCC, 1993), are listed with
values in the memo (e.g., dinitrotoluenes).

TNRCC standards are not specifically available for construction worker
exposures. Separate MSCs were not derived because it was determined
that MSCs for this scenario, if derived based on EPA- and TNRCC-
recommended exposure assumptions and algorithms, would be higher than
those for the other scenarios. This determination was based on a
quantitative comparison of the scenario-specific values generated from
using the exposure assumptions that are unique among the possible
scenarios (i.e., exposure duration, skin surface area exposed, and
ingestion rate). In the comparison, the exposure assumptions for the construction
worker scenario were assumed to be 1 year for exposure duration, 4,300 cm2 for skin
surface area, and 480 mg/year for soil ingestion rate. Soil CULs for the trespasser/site
visitor scenario were also not developed because exposure frequencies and durations for
these receptors would be much lower than for residential populations, resulting in
lower risk. Residential CULs are protective of these intermittently exposed populations.

CIJL5 for both surface water and Paluxy groundwater were also obtained
from TNRCC (1998). Because the Paluxy aquifer supplies domestic
drinking water, groundwater CULs were based on the residential
groundwater MSC5 in TNRCC (1998) or maximum contaminant levels
(MCLs), whichever was lower. The Texas Surface Water Quality
Standards were consulted for surface water CUL5, as specified by
Subchapter 5; however, no values were provided for the COPCs in this
medium. Therefore, the residential groundwater RRSN2 values provided
in TNRCC (1998) were used as surface water CULs. -

CULs for the non-heating oil UST areas (UST5 at Bldgs: 8505 and 8514) were developed
according to procedures outlined for Plan 6 Target Concentrations in the PSTD guidance
(TNRCC, 1994). Similar to the RRSN2 rules, Federal or Texas promulgated health-
based standards or criteria are the primary basis for CULs. When these values were not
available, risk-based concentrations were obtained from Risk-Based
Corrective Action for Leaking Storage Tank Sites (RG-36) (TNRCC,
1994). Before applying these concentrations in this risk evaluation,
they were verified to ensure that the most current toxicity factors (EPA,
1999) were utilized in the generation of the values.
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TNRCC (1998) soil MSCs and Plan B target soil concentrations for both
residential and industrial direct contact and soil to groundwater
migration were evaluated for their use as CULs in this risk evaluation.
The direct contact MSCs are risk-based and reflect three exposure routes:
ingestion, inhalation of volatiles and particulates, and dermal contact.
The .soi to groundwater migration MSCs were derived by TNRCC (1998)
by multiplying the respective risk-based target groundwater
concentration with a dilution factor of 100. In contrast, the PSTD risk-
based,guidance Incorporates a soil-water partition factor (in addition to
the use of a default dilution factor of 100) when determining groundwater
protective concentrations. For the PANs, this partition factor increases
the groundwater protective concentration because it reflects the lower
vertical mobility of the compounds. Thus, residential direct soil contact
becomes the more significant pathway for potential exposure to PAHs in
the removed UST locations.

The MSCs and Plan B target concentrations were derived using reasonable rñaximum
exposure (AME) assumptions and algorithms. Residential RME assumptions
reflect a combined early childhood (6 years) and adult exposure for both
carcinogens and noncarcinogens in soil and adult exposures only (30
years) for COPCs in groundwater. For the industrial scenario, adult
exposure assumptions, consistent with standard work conditions, were
used to generate the industrial direct soil contact soil MSC5. These MSCs
reflect a standard default exposure frequency of 250 days/year for 25
years. The target risk levels corresponding to the MSCs are consistent with EPA
guidelines and TNRCC standards, which define the noncarcinogenic risk level as a hazard
quotient (HQ) of 1; and the carcinogenic risk level as lxl&6 for Class A and B
carcinogens and 1x105 for Class C carcinogens.

The risk-based concentrations and standards considered as potential CULs
for both the residential and industrial scenarios are summarized in Table
5-3. The lowest concentrations for each medium are boxed. As shown in
this table, the concentrations corresponding to the groundwater
protection pathway are the lowest for all soil COPCs except for those
associated with mercury and the UST sites. Given that the vertical
migration of COPCs from soil to groundwater are significantly retarded
by the Walnut Formation aquitard and only a limited number of inorganics
in groundwater were identified, using the default MSCs as CULs for the
soil to groundwater pathway is a highly conservative approach for this
site. Furthermore, as demonstrated in Section 4.2, site contamination is
generally limited to the surficial layer of soil and vertical migration is
not occurring. As a result, potential exposures and risks are likely to be
limited to direct surface soil contact pathways for both current and
future receptors and not the groundwater migration pathway.

Risk-based concentrations or standards were not available for some of the
COPCs (four inorganics and two PAHs). Three of these compounds,
magnesium, potassium, and sodium are not expected to pose a risk to
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human health because they have low toxicity and/or are essential dietary
minerals. They theretore are not carried further in the Risk Evaluation.
For the two PAH compounds, benzo(g,h,i)perylene and phenanthrene,
CIJLs of similar compounds were substituted in the site concentration CUL
comparison presented in Section 5.1.5. A CUL for iron was developed
using the synthetic precipitation leachate procedure (SPLP) results
addressed below.

The groundwater protection soil concentrations for several metals are
below the background UTL95,95, resulting in highly conservative human
health values for the metals. Therefore, the SPLP (Method 1312 of SW
846, Test Methods for Evaluating Solid Waste, U.S. EPA) was performed
on several soil samples collected during the 1997 RN field efforts to
develop site-specific soil cleanup levels for the soil to groundwater
cross-media pathway, as allowed for in TAG Chapter 335, Subchapter S
(TNRCC, 1993). The SPLP was performed on a number of archived soil
samples, as well as on the potential hot spot verification samples
collected in February 1998 (due to holding time restrictions, SVOC and
mercury analyses were performed only on samples collected in February
1998). The results of the SPLP and corresponding soil concentrations
are presented in Table 5-4. The analysis was conducted for metals and
PAHs. As specified in TNRCC (1993), soil concentrations corresponding
to leachate concentrations that are detected below the residential RRSN2
groundwater concentration (i.e., groundwater MSC) can be used as soil
CULs in place of the default groundwater protection standards. Therefore,
in Table 5-4 the leachate concentrations are compared to the RRSN2
concentrations, except as noted on the table, and all leachate results
below the respective standard are highlighted. The highest soil
concentration corresponding to a leachate level below the standard is
identified as the potential SPLP-based groundwater protection soil CUL
for the WSA Risk Evaluation. SPLP-based values were identified for
arsenic, cadmium, chromium, iron, lead, mercury, nickel, and vanadium.
Leachate concentrations for antimony and the PAHs were all above the
RRSN2 groundwater concentrations.

A comparison of all the potential concentrations that may be used as the
WSA CUL5 for metals in soil is presented in Table 5-5. These
concentrations, one of which was selected as the CUL for each metal, -

include the residential direct soil contact, residential groundwater
protection, background, and SPLP concentrations. The logic in selecting
the most appropriate cleanup levels is illustrated in Figure 5-2.
Initially, the lower of the two risk-based concentrations shown in Table
5-5 was selected as the CUL. If this value was below the background, the
background was identified as the potential CUL. Because the CULs for the
majority of the metals defaulted to background levels, the SPLP was
performed on several soil samples to develop more site-specific CULs for
the soil to groundwater migration pathway. The most appropriate soil
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concentration resulting from this procedure was selected as the C(JL. if it
was above the background or risk-based level. Due to soil characteristic
differences at Draingeway DW-9 (gravel versus silty clay), CLJLs based
on SPLP results (if higher than background) were determined separately
for this area. Separate Drainageway DW-9 CLJLs were selected for
arsenic, chromium, iron, lead, and nickel.

The final soil, groundwater, and surface water CULs for the Offsite WSA
are summarized in Table 5-6. The CULs were compared to maximum
detected concentrations of COPCs as an additional screening tool to reduce
the! number of chemicals for which site-specific exposure point
concentrations •(EPCs) would be calculated. This comparison is presented
in Appendix N. COPC5 with maximum concentrations above the CUL5 were
further compared to EPCs in Section 5.1.5. This latter analysis formed
the basis for determining whether areas would require further
characterization and/or removal actions in order to meet the closure
requirements of RRSN2 (See Section 6.0). EPCs are derived in the
following section (Section 5.1.4).

5.1 .4 Derivation of Exposure Point Concentrations
Site concentrations of both human health and ecological COPCs from each area were
compared to CULs and ecological Tier 2 Level C values (T2.Ls) to characterize
potential human health risks and ecological impacts that may exist in site media, and to
determine whether site-related contamination is above levels of concern (Sections 5.1 .5
and 5.2, respectively) . To accomplish this, surface and subsurface soil data
from all RFI sampling efforts were grouped separately for each area and
were used to derive EPCs for the human health evaluation. The soils were
treated in this manner to assist in risk management decisions on
appropriate depths to which remedial actions may need to be conducted.
The site concentrations for the bunker drains, USTs, and drainageways were turther
divided into the separate sample locations because they are located in discrete locations
or have some barrier separating the sample locations. For the ecological
evaluation, surface and subsurface soil data were combined to derive EPCs
because plants and wildlife may be in contact with both surface and
subsurface soil at the same time (e.g., plant roots, burrowing mammals).
Human health EPCs were not derived for surface water and groundwater
because the maximum concentrations of COPCs were below the human -
health CIILs. Surface water EPCs for the ecological evaluation equaled the
maximum detected concentration because the data set contained less than
six samples.

TNRCC (1993) allows the use of the 95 percent upper confidence limit
(UCL) to represent the EPC when demonstrating attainment of RRSN2.
Therefore, EPCs were derived as the 95 percent UCL of the mean concentration according
to the data distribution for each data set (i.e., normal, lognormal, or not identifiable),
or were designated as the maximum detected concentration, depending on the size of the
data set and the frequency of nondetects. If a data set contained fewer than six samples or
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was comprised of a high number of nondetects, the maximum detected concentration was
used as the EPC. For data sets with six or more samples, the 95 percent UCL was
calculated unless the data distribution was not evident from the normality tests
described below. All data points qualified as estimated were included in calculations and
undetected values were replaced by one-half the analytical sample detection limits (EPA,
1989b, 1992a). Field duplicates were averaged for EPC calculations.

Both the Shapiro-Wilk test and normal probability plots were employed to test the
normality of each data set and identify appropriate data distribution for calculating the
EPCs. These tests were conducted using the Statgraphics software application
(Manuguistics, 1997) and were applied to both the raw data and the log-transformed
data. The highest Shapiro-Wilk test statistic, combined with the observation of the plot,
provided the basis for selecting the most appropriate distribution. Critical Shapiro-
Wilk statistics were obtained from EPA (1992a). For data sets containing 50 or fewer
samples, the Shapiro-Wilk test is valid (EPA, 1992a). Normal probability plots were
relied upon for data sets containing 50 or more samples. The data distribution and EPC5
for both human health and ecological receptors are compiled in the tables provided in
Appendix 0 for each COPC in each study area.

In some cases, potential outliers representing high concentrations relative to the rest of
the data set were identified in the normal probability plots. These data points were
treated separately if the data distribution of the whole data set, including the potential
outlier, was unidentifiable and the distribution of the data set excluding the outlier was a
good fit under normal or lognormal conditions. These data points were assumed to
represent a single EPC and were compared to CUL5 similar to the other EPC5. The
outliers and the sample locations in which they were reported are noted in the EPC
tables. In addition, relatively large data sets containing only one detect (in which the
EPC equals the maximum detected concentration) are noted in the tables. The locations of
these detects are noted in parentheses next to the COPCs.

5.1.5 Comparison of RRSN2 Human Health CUL5 with EPCs

Tables 5-7 to 5-10 compare the soil EPCs for each COPC in each area to the CULs.
Boxes around the exceeding concentration denote CUL exceedances. No COPCs in Areas
A-i, A-2, A-4, and A-5, and the EOD Range had maximum concentrations
above the CULs. Overall, the groups of COPCs that exceeded CULs were the
carcinogenic PAl-Is and metals. The most prevalent COPCs above CULs
were the PAHs in the UST areas and DW-3. The metal COPCs exceeded
CULs at single locations and were either not detected, below background,
or below CULs at all other locations.

Table 5-7 presents the comparison for Areas A-i and A-3. Maximum concentrations in
A-i, A-2, A-4, and A-S were below CULs, as demonstrated in Appendix N. Iron and
mercury exceed respective CULs in Area A-3. The iron and mercury exceedances

jepresent outlier concentrations at sample locations A3-0i1 and A3-006, respectively.

Table 5-8 summarizes CUL exceedances for the bunker drains. Mercury, cadmium,
and copper are the only COPCs with CUL exceedances among the bunker
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drain sample locations. Mercury exceeds the CUL by one order of
magnitude at one surface sample location associated with Bunker 8531
(BD-002). The other sample collected next to this bunker had no
detectable levels of mercury. At BD-017 and 80-018, the mercury
concentration only slightly exceeds the CUL. The copper concentration,
reported in the subsurface sample collected from 60-005, is considered
an outlier relative to the remaining data set associated with Bunker
8535. The exceedance is less than t5 times. All other copper
câñcentrations at the bunker drains were either below background, below
the CUL, or not detected. Cadmium exceeds the dleanup level at four
individual bunker drain sample locations, adjacent to Bldgs. 8552, 8554,
8556, and 8558.

Exceedances for the UST5 are presented in Table 5-9. Samples collected at the UST
associated with Bldg. 8500 contain the highest number of exceedances of carcinogenic
PAIl CUL5, followed by the UST at Bldg. 8507. The benzo(a)pyrene EPC at the UST
associated with Bldg. 8505 exceed the CUL, but all other PARs are below CULs. EPCs
for the USTS are represented by maximum detected concentrations
because of the small number of samples collected. The exceedances of the
benz(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, and indeno(i ,2,3-c,d)pyrene CULs shown for
the former UST associated with Bldg. 8500 are limited to sample location
UST-004. Benzo(a)pyrene concentrations exceed the CUL in all samples
collected from former UST locations associated with Bldgs. 8500, 8505,
and 8507. No COPCs were identified in samples collected from the USTs adjacent to
Bldgs. 8503 and 8514.

CUL comparisons for Drainageways 1, 3, 4, and 9 are presented in Table 5-10. COPC
concentrations in samples collected from Drainageways 2. 5, 6, 7, and 8 were either
below background UTL95955, not detected, or not tested. EPC exceedances of CULs
are limited to carcinogenic PAils in drainageway OW-3. The
concentrations of four of the PAils (benz[a]anthracene, benzo[ajpyrene,
chrysene, and indeno[1,2,3-c,d]pyrene) reported for the subsurface soil
collected from location DW3-115 were considered outliers relative to the
remaining DW-3 data set. These are addressed separately in Table 5-10.
PAHs reported in 0W-i and DW-4 samples were detected at
anthropogenic background levels due to roadway runoff. PAHs were
reported in DW-9 samples as not detected. -

To evaluate the CUL exceedances in context of their magnitudes, particularly for risk
management decision making, Table 5-11 summarizes the ratio of the EPC to the CUL for
each COPC boxed in Tables 5-7 to 5-10. Of the nine metal CUL exceedances, five
of them only slightly exceed the CULs (1.3 times or less). These include
iron at AS-Oil, copper at BD-005, mercury at BD-0i8, and cadmium at
BD-130 and BD-149. Mercury exceeds the CUL by 99 and 5 times at two
sample locations, A3-006 and 80-002, respectively. Cadmium exceeds
the cleanup level by 2 to 2.5 times in surface soil at two bunker drains
(80-137 and BD-i38). PAH CUL exceedances in the UST areas range
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from 3 to 125 times in magnitude. The bUL exceedances for UST-8507
are less than ten times the cleanup level. PAH CUL exceedances among
DW-3 samples are relatively high in many cases, particularly for the
DW3-115, where concentrations were considered outliers. With two
exceptions, PAH CUL exceedances in surface soil (excluding outliers)
ranged from 20 to 40 times. The dibenzo(a,h)anthracene EPC, however,
exceeded the CUL by 200 times because of the stringent cleanup level.
The benzo(k)fluoranthene EPC for surface soil exceeded the CUL by less
than two times. Exceedances in subsurface soil samples were about an
order of magnitude less than those in surface soil (except for DW3-115).

5.2 ECOLOGICAL EVALUATION

The approabh followed in this Ecological Risk Assessment (ERA) is consistent with
methods outlined in the Draft Guidance for Conducting Ecological Risk Assessment Under
the Texas Risk Reduction Program (McBee et al., 1996). Potential risks to ecological
receptors from contaminants identified at the Offsite WSA were evaluated using the
TNRCC three-tiered approach. The three-tiered approach proposed by the TNRCC is
based on concepts described in the Framework for Eco!ogical Risk Assessment
(EPA,1992b), hereafter referred to as the Framework. TNRCC's approach also
incorporates methodologies outlined in the step-by-step ERA process outlined in EPA
(1992b), which is also derived from the Framework This tiered approach builds upon
previous work by the TNRCC in support of the existing Risk Reduction Rules. The
methodology as described by TNRCC consists of three components:

• Tier 1 - Ecological Assessment Checklist
• Tier 2 - Screening - Level Ecological Risk Assessment

- Level A - Screening Assessment: Using Established Ecological Benchmarks
- Level B - Screening Assessment: Using Toxicity Reference Values (TRV)
- Level C - Screening Assessment: Reducing the Hazard Quotient (HO)

• Tier 3 - Quantitative Ecological Risk Assessment

The goal of the TNRCC approach is to provide a methodology for evaluating potential
impacts to environmental resources prior to and possibly in lieu of, performing a
detailed quantitative ERA. The three-tiered approach should maximize efficiency and
cost-effectiveness by ensuring that the scope of the assessment is consistent with the
specific degree of ecological concern. This ERA was completed through a Tier 2, Level.C
screening assessment.

The following sections of this ERA include a description of the biological resources at the
Offsite WSA, a Tier 1 ecological assessment checklist, an evaluation of potential
exposure pathways, and a Tier 2 screening assessment which includes an evaluation
using established ecological benchmarks, toxicity reference values, and exposure point
concentrations.
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Section 5.2.1 Tier 1: Ecological Assessment Checklist

In accordance with the TNRCC tiered approach, an ecological assessment checklist, as
provided by the TNRCC, was completed during a site visit in October 1997. The purpose
of the checklist is to evaluate the ecological setting of the site, the potential receptors,
and exposure pathways (see Appendix M). The checHitonsists of a series of site-
related questions that are designed to determine whether further ecological assessment of
the site is warranted.

The ecological checklist was prepared to develop a preliminary problem formulation and
evaluate potential ecological effects. During the site visit and preliminary problem
formulation the following issues were addressed:

• environmental setting and contaminants;
• contaminant fate and transport;
• toxic mechanisms and potential receptors;
• complete exposure pathways; and
• general assessment endpoints.

Completion of the ecological assessment checklist indicated that exposure pathways are
complete, and it was necessary to proceed to Tier 2. The results of the site visit,
completion of the ecological assessment checklist, and preliminary problem formulation
process are discussed in the following sections.

5.2.2 Biological Resources
The Offsite WSA is located in the Grand Prairie section of the Central Lowlands
Physiographic Province. This region is characterized by broad, gently to moderately
sloping terraces of sedimentary rock mantled by a thin layer of light brown to black
loamy soils. Topography within the fenced portion of the Offsite WSA is gently sloping;
the topography surrounding the site is variable, including arroyos or ravines associated
with Live Oak Creek and a tributary north and east of the fenced area surrounding the
Offsite WSA (see Figure 5-3). Portions of the Offsite WSA lie within the 100-year
floodplain of Live Oak Creek.

The Offsite WSA is located in rural Tarrant County, west of NAS Fort Worth and just
north of White Settlement Road (see Figure 1-2). Due to the rural nature of the area
surrounding the Offsite WSA and its proximity to Live Oak Creek, the study area contains
a diversity of habitats and supports a variety of wildlife. For discussion purposes, the
environmental settings described in this ecological evaluation are divided into
vegetation, wildlife, threatened and endangered species, and ecologically sensitive
habitats.

Prior to a reconnaissance of the Offsite WSA, TEC reviewed available background
information including maps, aerial photographs, reports, and environmental impact
statements. Site-specific information was obtained during a reconnaissance of the site
in early October 1997. Aerial photographs taken by the Texas Department of
Transportation (TxDOT) and the North Central Texas Council of Governments on 16
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March 1994 were used to map and verify habitats and vegetation cover types. A list of
observed and potential plant and wildlife species is included in Appendix P. To assist in
determining the presence of threatened and endangered species or sensitive habitat,
letters were sent to the U.S. Fish and Wildlife Service (USFWS, 1997) and the Texas
Parks and Wildlife Department (TPWD, 1997). Their responses are in Appendix 0 and
a list of potential threatened and endangered species is presented in Table 5-13.

The region of influence (ROl) for this ecological evaluation includes the 247 acres of the
Offsite WSA, ecologically sensitive areas adjacent to the site, and Live Oak Creek and its
tributaries (see Figure 1-6). These areas are subject to the transport of potential
contaminants from the Offsite WSA. Potential transport mechanisms, receptors, and
complete exposure pathways were also evaluated.

5.2.2.1 Vegetation
Urbanization and other human activities have altered the seral plant communities at and
around the Offsite WSA. Vegetation cover types in the study area include rangeland,
riparian forest (arroyos), wetland, and developed land (see Figure 5-3). Species
within these vegetation cover types are discussed in the following paragraphs and a
species list presented in Appendix P (scientific names are given in Appendix
P only).

The main portion of the Offsite WSA is developed and surrounded by a 10-foot, three-
strand barbed wire fence. This area encompasses approximately 60 acres of buildings,
bunkers, and asphalt roads. Areas sampled include Areas A-i, A-2, A-3, A-4, several
bunker drains, drainageways, transformer areas, and UST areas. Vegetation in this
developed area consists of herbaceous weedy species such as tall wormwood, common
lambsquarters, coyote thistle, and field mint. Grasses identified in this portion of the
study area include Bermuda grass, switchgrass, Dallisgrass, and Johnsongrass. There
are several drainageways containing herbaceous hydrophytic (wetland) vegetation and a
small wetland associated with drainageway DW-5 in the northeast corner of the site.
Vegetation in this small wetland include narrowleaf cattail, saltgrass, Johnsongrass,
rushes, and a few sandbar willows.

Areas outside the main fenced portion of the Offsite WSA consist of grazed rangeland and
arroyos associated with Live Oak Creek and its tributaries. Areas sampled outside the
perimeter fence include Area A-5, the EOD range , and seeps (see Figures 2-2 and 2-
4). The open rangeland is dominated by grasses and a few shrubs. Grasses in the
rangeland include big bluestem, hairy grama, buffalo grass, and tall dropseed.
Herbaceous weedy species are tall wormwood, coyote thistle, annual sunflower, field
mint, and Canada goldenrod.

Plateau live oak, bur oak, and post oak are the dominant trees along the riparian areas
and seeps associated with Live Oak Creek. Other trees in the riparian area include white
ash, green ash, redbud, and cottonwood. Shrubs common in the understory include
southern hackberry, dwarf dogwood, smooth sumac, and yucca. The groundcover is
dominated by grass such as hairy grama, tall grama, Canada wildrye, little bluestem, and
tall dropseed.
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5.2.2.2 Domestic Animals and Wildlife

Historically, cattle grazed in the areas in and around the Offsite WSA. When the Offsite
WSA was established, a perimeter fence kept cattle out of the facility; however, grazing
around the facility continued. During an October site visit, it was observed that the
perimeter fence was cut in two places, allowing cattle to graze within the Offsite WSA.
There were approximately 70 heifeth of mixed breed grazing at the facility and the
surrounding rangeland. Other domesticated animals observed on or near the project
vicinity include dogs from the adjoining residential areas, and a few domestic or feral
cats.

Wildlile in the vicinity of the Off site WSA includes a variety of birds, mamma's, fish,
and reptiles. Birds using the grassy areas in and around the project site include grackle,
European starling, Western meadowlark, killdeer, American crow, and mourning dove.
Birds of prey that were identified include black and turkey vultures, red-tailed hawk,
and American kestrel. The riparian area along Live Oak Creek provides habitat for blue
jay, American robin, Northern mockingbird, Eastern blue jay, Northern
cardinal, and wild turkey.

Large mammals that use the different cover types surrounding the Offsite WSA include
coyote and white-tailed deer. Vegetation along Live Oak Creek provides habitat for
Eastern cottontail rabbit, squirrel, skunk, and opossum. Other mammals that could be
found within the project corridor include mice shrews, raccoon, nine-banded
armadillo, red fox, and gray fox.

Large flocks of migratory waterfowl use Lake Worth and other smaller wetlands in the
vicinity of the Offsite WSA as a stop-over during migration. Common waterfowl species
identified on Lake Worth include wood duck, mallard, pintail, golden eye, and hooded
merganser. Wading birds using the pastures and wetlands in the vicinity of the Offsite
WSA include snowy egret and cattle egret. Although no great blue herons were observed
during the site visit there is a rookery in the Fort Worth Nature Center approximately 3
miles north of the Offsite WSA.

Areas within the project area also provide habitat for reptiles and amphibians. Snakes
that may be found on the Offsite WSA include Western cottonmouth, Western
diamondback, Western milk snake, and Western ribbon snake. Common lizards that
could be found at or near the Offsite WSA are the Texas earless lizard, Texas
horned lizard, Texas spiny lizard, and the Eastern collared lizard. The limestone
outcrops, buildings, and paved areas offer an abundance of places for hiding,
thermoregulating, and foraging. Bullfrogs and soft-shelled turtles are the dominant
water-dependent species that may use the wetland on the west side of the site and the
lower portions of Live Oak Creek.

Aquatic species observed in the numerous small pools along Live Oak Creek and its
tributaries are small arthropods such as whirligig beetles and water striders. Fish
species identified in an abandoned gravel pit immediately south of the Offsite WSA
include perch, crappie, and channel catfish. These species are also present in the lower
reaches of Live Oak Creek and Lake Worth.
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Appendix P contains a more complete list of potential and observed
species that may be found at the site (scientific names are given in
Appendix P only).

5.2.2.3 Threatened and Endangered Species

Based on correspondence with USFWS, there are no federally-listed threatened or
endangered plant or wildlife species within or adjacent to the Offsite WSA (see Appendix
0). Several threatened and endangered species migrate through the area including
interior least tern, bald eagle, and whooping crane (see Table 5-12). These species are
migratory and sightings are considered incidental. The TPWD completed a search of the
Texas Biological and Conservation Data System and did not identify any state-listed rare
species or natural communities (see Appendix 0).

5.2.2.4 Sensitive Habitats
Sensitive habitats include unusual or unique plant communities of limited distribution
such as wetlands, or areas that are seasonally important to wildlife. These areas can
include, but are not limited to, migration routes, breeding areas, or other critical
habitats. Sensitive areas can also include areas associated with a protected plant or
wildlife species or areas critical to the needs of a particular species or population.

Wetlands in the study area were identified and evaluated using the U.S. Army Corps of
Engineers Wetlands Delineation Manual (USACE,1987). The methodology described in
this manual requires that three criteria be present for an area to be identified as a
wetland:

• hydrophytic vegetation;
• hydric soils; and
• wetland hydrology.

During the site reconnaissance, several man-made impoundments and natural wetland
systems were identified (see Figure 5-4). Some of these areas are identified on the
National Wetland Inventory (NWI) maps (USFWS,lSBla, b); others were identified
during the site visit. During the site investigation, TEC personnel verified the presence
and classification of wetlands identified on NWI maps and classified wetland systems that
were not identified.

Live Oak Creek and its tributaries are identified on the NWI maps and classified under
the USFWS methodology (Cowardin et al., 1979) as riverine, upper perennial,
unconsolidated bottom, permanently flooded (R2UBH) wetland systems with areas of
palustrine, unconsolidated bottom, permanently flooded, diked impoundments (PUBNh)
and palustrine forested, broad-leaved deciduous, temporarily flooded wetland systems
(PFO1A). The tributary to Live Oak Creek flows through the northern portion of the
study area. It was not classified on the NWI map, but is connected to a section of Live Oak
Creek that is classified as a PFOIA. A wetland area was identified during the site visit at
the headwaters of the tributary to Live Oak Creek. This area is not identified or
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classified on the NWI map but using the USFWS èlassification system it is a palustrine,
emergent, temporarily flooded (PEMA) wetland system.

South of the Offsite WSA is a large water-filled gravel pit that was not identified on the
NWI map. The gravel pit is outside of the study area, but surface water from the site
drains into it. Using the USFWS classification system,. the gravel pit is a palustrine,
unconsolidated bottom, permanently flooded, excavated (PUBNx) wetland system.

Two excavated wetland systems were identified east of the Offsite WSA. These wetlands
were not indicated on the NWI maps. Using the USFWS classification system, these
wetlands were classified as palustrine, emergent, temporarily flooded, excavated
(PEM,Ax) wetland systems. The wetlands were dominated by herbaceous vegetation such
as cattails, bulrush, and sedges. One of the areas was inundated with 2 to 3 inches of
water. Although the other area was not inundated, water stains on vegetation indicate
that the area periodically floods with more than 2 feet of standing water.

A stock pond off the northwest corner of the fence surrounding the Offsite WSA is
classified as a palustrine, unconsolidated bottom, permanently flooded, diked
impoundment (PUBHh). A smaller pond, upgradient from the main pond, is classified as
a palustrine, unconsolidated shore, seasonally flooded, diked impoundment (PUSCh).
Areas classified as diked impoundments are usually man-made features within existing
drainages that are used to trap and store surface water run-off, usually for domestic
liveètock.

Because these diked impoundments and the gravel pit are located within Live Oak Creek
and its tributaries, they would most likely be considered jurisdictional wetlands.
Jurisdictional wetlands are defined as:

'those areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and under normal circumstances do
support, a prevalence of vegetation typically adapted for life in saturated soil
conditions" (USACE, 1987).

A majority of the wetlands located within the study area for the Offsite WSA are
palustrine emergent wetland systems, dominated by narrowleaf cattail and rushes.
Other hydrophytic vegetation identified in these areas includes sandbar willow, field
mint, and Johnsongrass. The dominant wetland systems located along Live Oak Creek and
its tributaries are palustrine forest wetlands with an overstory consisting of ash and
cottonwood. Shrubs along the creek include sandbar and black willow, with the

-
herbaceous layer consisting of sedges and rushes.

The Olfsite WSA is located in the Central North American Migratory Flyway. Lake
Worth, located approximately 3 miles north of the project site, is considered sensitive
habitat due to its importance to migratory birds, Which include federally and state-
listed species. The Silver Creek heron rookery is located in the northeast corner of the
lake. The rookery is protected as a sensitive wildlife area by the TPWD.

5-17



49_;393

5.2.3 Exposure Pathways and Selection of Endpoint Species
Potential receptors were presented in Section 4.3.2. The exposure pathways were
determined by conducting a site visit to evaluate habitats and
communities in which exposure of wildlife is likely to occur. For an
exposure pathway to be complete, a contaminant must be able to travel from the source
to an ecological receptor and be taken up by the receptor via one or more exposure
routes (EPA, 1992b).

There are three primary exposure routes for terrestrial animals: ingestion, inhalation,
and dermal absorption. Primary exposure routes for aquatic animals (e.g.,
invertebrates, amphibians, and fish) are dermal or gill absorption through contact with
water or sediments and ingestion of water or sediments, which may result in
bioconcentration. Bioconcentration occurs in aquatic organisms as the
result of net accumulation of contaminants directly from water (Suter,
1993). The primary exposure route for terrestrial plants is absorption by roots
contacting contaminated soils or water. Direct dermal contact or ingestion of a
contaminant may result in the bioaOcumulation of contaminants by an organism.
Bioaccumutation is the elevated level of a contaminant in plant or animal tissues relative
to its background concentration. Food-chain transfer of bioaccumulated contaminants is
considered an indirect exposure pathway. Biomagnification occurs when contaminants
that persist in the environment are transferred up the food chain, resulting in increased
tissue concentrations up the food chain.

Contaminants at the Offsite WSA have been detected in surface and subsurface soils and to
a limited degree surface water samples. Therefore, plants growing on the site and
animals foraging on the site could potentially contact contaminants detected in these
sample areas. Small animals could contact contaminants through ingesting plants
growing in contaminated soils, drinking contaminated surface water, or inhaling
contaminated dust particles. Predators such as coyotes, bobcats, or raptors consuming
these animals could become receptors for chemicals that bioaccumulate or biomagnify.
Contaminants could also be transported off site by surface water run-off into the
surrounding waterways and water bodies such as Live Oak Creek and its tributaries or
the gravel pit and other downgradient wetlands. Contaminated surface water flowing into
the gravel pit or Live Oak Creek could potentially be ingested or absorbed through
dermal contact by aquatic organisms.

Endpoint species selected for evaluation in this ERA have the potential to
occur on-site and include principal prey species, predators, and species
that are primarily herbivorous. The availability of exposure data also
was considered in the selection. Endpoint species selected are the short-
tailed shrew, cottontail rabbit, red-tailed hawk, and coyote. These
species have exposure parameters and toxicology data readily available.
Ecological receptors and the potential exposure pathways were originally identified and

-presented in Section 4.3.2.
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5.2.4 Tier 2: Screening Level Ecological Risk Assessment

The purpose of this Tier 2 screening level assessment is to identify which, if any.
analytes at the Offsite VVSA pose potential ecological risk. The TNRCC Tier 2 screening
level assessment consists of three levels (Levels A, B, and C), with each level designed to
reduce the list of analytes that are COPC to the environment. This is accomplished by
demonstrating that negligible !isk exists trom a particular analyte in a particular
medium. To ensure that the decisions made during and at the end of the Tier 2 process
are adequate to protect the environment, the TNRCC has incorporated a degree of
conservatism into the screening level ERA process. Conservatism is initially high in
Level A and is gradually reduced as the process proceeds to Levels B and C.

The Level A assessment is designed to initially identify COPC5 on a site and eliminate
chemicals that are not of concei&. The Level B assessment expands upon the Level A
assessment by using additional site-specific data or assuming conservative values when
data are lacking and by evaluating literature toxicity data. Level C allows for a more
site-specific quantitative assessment with scientifically defensible adjustment of
assumptions or by using statistically detemined confidence limits for exposure point
concentration calculations.

Completion of Tier 2 will provide the information necessary to make a scientific
management decision regarding the disposition of ecological risk. These decisions can
include:

• a screening level ERA is adequate to determine that ecological risks are
negligible,

• ecological risk can be managed by implementing a specified control mechanism
(e.g., an engineered cap),

• ecological risk can be minimized by remediation to Tier 2 levels, or
• the process should continue to a Tier 3 ERA.

As the ERA process continues, the screening level assessment serves to reduce the effort
needed in a more quantitative assessment by eliminating those contaminants and
exposure pathways that do not pose significant risks.

5.2.4.1 Tier 2 Level A and B Screening Assessments

This portion of the ERA is a combination of a Tier 2 Level A Screening Assessment using
established ecological benchmarks and a Level B Screening Assessment using toxicity
reference values (TRVs). Prior to this step of the ERA process the preliminary problem
formulation was started in Sections 4.3.2 and 5.2.1 through 5.2.3. These sections
described the environmental setting, determined exposure pathways, and described
receptors.

•To ensure that potential ecological threats were not missed, conservative assumptions
were used in this preliminary screening level assessment. Assumptions and methods
used to estimate exposures include:

• 100 percent bioavailability of contaminants,
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• NOAEL-based benchmarks,
• home range of the endpoint species limited to the site, and

100 percent of endpoint species diet consisting of contaminated food
and water.

The Level A and B screening assessments used the maximum concentrations of
contaminants detected in a given area. For soils, the combined soil maximum
concentration was used because both the surface and subsurface soil sampling was
conducted within the root zone of many plants of this environment and the burrowing
range of most wildlife. Maximum levels in soils, sediment, and surface water
were compared to screening benchmarks obtained from McBee et al.
(1996).

in addition to the soil screening benchmarks presented by the TNRCC, which include only
plants and invertebrates, NOAEL-based TRVs for wildlife were also included in this tier
of the ERA. Data used for this assessment were from Sample et al. (1996a). The Level
B assessment used the cottontail rabbit, short-tailed shrew, red-tailed
hawk, and coyote as a representative herbivore, insectivore, and avian
and mammalian predator, respectively. NOAELs were not available for
the coyote, so NOAELs for the red fox, adjusted for body weight according
to Sample et al. (1996a), were used instead.

For the rabbit, dietary exposure was estimated using plant uptake factors
for foliage from Baes et al. (1984). However, there is limited published
data on the ability of plants to bioaccumulate organic compounds.
Therefore, the soil-to-plant transfer coefficients for volatiles and
semivolatiles were assumed to be 1.0, or a 100 percent transfer.

Plant uptake of COPCs from soil was estimated using the equation:

C, =BxC3

where;

C. = element concentration in the vegetative portion of the plant,

= soil-to-plant element transfer coefficient for vegetative portions of plant, and
• C5 = contaminant concentration in the root zone of the soil. -

For the rabbit, incidental soil intake during consumption of vegetation
was also included. An estimate of 2 percent of food intake was assumed
for this purpose (Beyer et al. 1994).

For the other species, dietary exposure was estimated by assuming that
their food contained the same concentration of contaminants as in soil.

Hazard Quotients (HOs) were calculated for both Level A and B analyses by comparing
maximum environmental concentrations in a specific medium with TNRCC soil screening
benchmarks or NOAEL-based food TRV5 with the following equation:
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HO = Exposure/TRy or benchmark

If the HQ is greater than 1.0, contaminant concentrations are sufficiently
high that they may produce adverse effects. All the analytes above
background (greater than 95% UTL) are evaluated in Appendices H and S.
All analyte/receptor combinations with HOs greater than 1.0 in the Level
A/B assessment were retained as COPCs for the Level C assessment (Table
5-1 3).

The Level A/B assessment for soil identified a total of 14 inorganics and
three SVOCs (benzo[ajpyrene, fluorene, and acenaphthene) as COPC5 for
the Level C assessment, with the one organic of concern only in the liST
area. Ecotoxicological data for many of the organics were not readily
available. These analytes were evaluated to human health standards in
Section 5.1. In the Level A/B assessment, the coyote was most often the
endpoint with the highest HO, except for chromium, iron, mercury, and
manganese, where the invertebrate receptor was most sensitive, and
nickel and zinc, where the plant receptor was most sensitiye.

Minimal contamination was found in surface water and sediments (see
Appendix R). Copper in one surface water sample was identified at a
level equal to the TNRCC screening benchmark. Based on only a single
isolated occurrence of an environmental concentration above background
approaching the benchmark value, no further evaluation was performed
for surface water and sediments in the Level C screening evaluation.

5.2.4.2 Tier 2 Level C Screening Assessment: Reducing the. Hazard
Quotient

If an HO greater than 1.0 for a given COPC/receptor combination was obtained from the
Level NB assessment, the COPC was evaluated further in this section. This Level C
assessment focuses on the most common exposure route, oral ingestion. Information on
wildlife exposure through inhalation and dermal exposure is limited (Sample et al.,
1996b) and was not considered in this assessment. Site-specific information and more
realistic exposure assumptions were used to reduce the HO. Site-specific data used in
this portion of the ERA includes the 95 percent UCL EPCs developed in Section 5.1.4 for
COPC5 from each sampling area. Using the EPC was the only adjustment used for the
Level P assessment for plant and invertebrate receptors. HQs for these endpoints.
are listed in Tables 5-14 to 5-16.

For vertebrate receptors, two additional adjustments were made to obtain
the final HQs. The first adjustment accounted for the fact that the home
range of a receptor may be larger than a given contaminated area, such
that the receptor obtains only a portion of its food from the area.
.Species-specific home ranges were obtained from the literature. The
adjustment was made by multiplying the HO (already adjusted by using
the EPC and the uptake models) by the ratio of the contaminated area to
the species home range. Table 5-17 lists the site land areas, animal
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home ranges, and ratios that were used to make the adjustments. Results
of these calculations are shown in Table 5-18.

The second adjustment made food chain uptake of COPC5 more realistic by
estimating concentrations in food for the short-tailed shrew, coyote, and
red-tailed hawk following the recommendations of Sample et al. (1998a,
b). These recommendations generally consist of using log-linear models
to estimate COPC concentrations in earthworms (Sample et al., 1998a)
and small mammals (Sample et al., 1998b) directly from soil
concentrations. Log-linear models account for the observation that
bioaccumulation of chemicals generally decreases as soil concentration
increases. That is, using a single uptake factor to estimate COPC
concentrations in earthworms and small mammals will tend to
overestimate those concentrations at higher soil concentrations.
Conversely, the assumption of 100 percent transfer between trophic
levels (uptake factor equal to 1.0) may not account for biomagnification.
Therefore, COPC concentrations in earthworms (assumed food source for
shrews) and in shrews (assumed food source for the coyote and hawk)
were estimated using log-linear models or uptake factors following the
recommendations of Sample et al. (1998a, b) (Table 5-19). For COPCs
not addressed by Sample et al. (1998a, b), an uptake factor of 1.0 (100
percent transfer) was assumed.

Table 5-20 summarizes all HQ5 greater than 1.0 for the Level C
assessment. All 14 inorganics remain as COPCs for plants and
invertebrates after the Level C assessment, with six remaining for the
vertebrate receptors in areas A-i, A-2, A-3, and A-5, the EOD Range and
the drainageways. No organics remained as COPCs. The Level C
assessment also reduced the number of areas and endpoint species where
HQs were exceeded. All Has for the hawk, coyote, and rabbit were reduced
to below 1.0 (Table 5-18). HQs were reduced greatly for these endpoints
because of their large home range compared to site land areas.

The short-tailed shrew was most often the endpoint with the highest HO
for all areas listed in Table 5-20 except bunker drains and drainageways.
The exceptions were for the metals chromium, iron, mercury, and
manganese, where the invertebrate receptor was most sensitive, and
nickel and zinc, where the plant receptor was most sensitive.

The highest exceedances (HO greater than 100) were for iron and
mercury in Area A-3, iron in several bunker drains and DW-9, and
chromium in DW-9. . Except, for the bunker drains and the drainageways,
antimony consistently resulted in HOs exceeding 1.0 for the short-tailed
shrew.
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5.2.5 Comparison of EPCs with Tier 2 Level C Soil Concentrations

Soil concentrations that result in a hazard quotient of 1.0 were developed
for COPCs that remained after the Level C screening process (Table 5-
21). The T2.Ls are concentrations that are anticipated to protect
ecological receptors. T2.Ls are useful for risk assessment and
management decisions at contaminated sites because they can be used for
comparison among major receptor categories (e.g., human health versus
ecological) and serve to focus further risk assessment studies or -

remediation strategies. Values are provided for plants, invertebrates,
and the short-tailed shrew (the most sensitive vertebrate). For plants
and invertebrates, the T2.Ls are the same as theTNRCC benchma!ks. For
the shrew, the NOAEL-based TRVs were adjusted by the ratio. of site land
areas to home ranges and use of the bioaccumulation models in Sample et
al. (1998a); Table. 5-21 also compares the T2.Ls to the combined soil
EPCs and background UTLQ5,95 for all COPC5 in each area.

Many of the T2.Ls presented in Table 5-21 are below the background soil
UTLØ5,95 established in Section 3.0. All T2.Ls for Areas A-i, A-2, A-3,
and A-S and the EOD Range are either below background or are, associated
with COPCs that are addressed in Section 6.0 because of potential human
health concerns. Compounds with T2.Ls less than background are not of
concern for ecological receptors at the Offsite WSA. The inorganics with
T2.Ls above background include cadmium, copper lead, mercury, nickel,
and zinc at the bunker drains and drainageway locations. These
exceedances are limited to the T2.Ls generated for the plants and
invertebrates. Those associated with the short-tailed shrew in these
areas are below the background levels. The TNRCC soil benchmarks for
plants and invertebrates that corresponded to the high HOs and low T2.Ls
are based on studies reviewed and summarized by Efroymson et al.
(1997) and Will and Suter (1995). For most metals, these reviewers
expressed only low to moderate confidence in the benchmarks based on the
studies they reviewed. Their applicability to specific sites such as the
Offsite WSA is highly uncertain.

The total acreage of the impacted drainageways and bunker drains is
approximately 0.4 acres, which is 3 percent of the total source area
acreage (approximately 11 acres) and 0.01 percent of the total Otfsite
WSA acreage (2,555 acres). Because exceedance of T2.Ls is confined to
this nominal acreage and the potentially impacted species are not known
to be ecologically critical, the presence of the inorganic COPCs in these
areas is expected to have a minimal impact on the local ecosystem.

In addition, no known rare, threatened, or endangered species or
- sensitive habitats are expected to be impacted by site-related
contamination, based on the site survey conducted during the RFI.
Animals or plants in the general vicinity, but in uncontaminated areas,
would not be affected by site-related contamination because of the limited
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migration potential described in Section 4.0. Most larger animals (e.g.,
herbivores or predators) that depend on species inhabiting the Offsite
WSA would not be affected because of the small areas involved and their
large home ranges.

5.3 UNCERTAINTY ANALYSIS

Uncertainties associated with each step in the Risk Evaluation process may influence the
results of the Risk Evaluation. Many uncertainties are generic to the risk assessment
process; others are site-specific. The major sources of uncertainties in this Risk
Evaluation are summarized below for each step of the Risk Evaluation process.

5.3.1 Uncertainties Associated with Human Health Evaluation

Identification of Chemicals of Potential Concern
As shown in Tables 3-9 to 3-40, some analytical detection limits for antimony and
arsenic, in soil are above or equal to the background UTL95955. Similarly, some samples
analyzed for PAHs and pesticides were diluted, resulting in increases in the reported
detection limits. These sources of uncertainty could result in unidentified risk because
although the compounds appear to be undetected in certain samples, they may actually be
present in concentrations below the detection limit but above levels of concern. These
compounds also had maximum detected concentrations above the background UTL95s and
CULs, however, and were therefore included as COPCs in the Risk Evaluation. In general,
the undetected values were adjusted to one-half the detection limit and were included in
the exposure point concentration calculations, as discussed in Section 5.1.4.

Human Exposure Pathway Evaluation.
The most significant uncertainty associated with the exposure pathway evaluation that
may influence the CUL5 determination lies in predicting appropriate future exposure
pathways and scenarios based on current data. Inclusion of potential exposure pathways
in the Risk Evaluation that do not actually occur in the future would yield lower CULs and
overestimate potential risks. For example, the inclusion of the residential scenario
pathways may not reflect the actual intended land use of the site. The site may be
developed as commercial rather than residential property because of the historical
industrial/commercial use of the site. In contrast, omitting exposure pathways from
CUL calculations that may occur in the future but are not currently viewed as significant
or likely to occur could increase CUL5 and underestimate potential risks. An example_of
such a pathway includes consumption of beef raised at or adjacent to the site in the
future. Every effort was made, however, to include exposure pathways and land uses
most likely to occur in the future.

Development of Cleanup Levels
Soil CULs associated with residential groundwater protection are the lowest CULs
developed in this Risk Evaluation. Because these CULs are based upon the assumption
that chemicals will leach from soil to groundwater at levels of human health concern,
uncertainties associated with quantifying this pathway are particularly significant. The
migration of contaminants from soil to groundwater constitutes Iwo fate and transport
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stages. The first is contaminant release from soil into soil leachate, which can be
modeled using a standard equilibrium soil-water partition equation. The second stage is
fate and transport of the contaminant through the subsurface and aquifer to a receptor
well. Fate and transport processes include dilution due to mixing of the leachate with
groundwater, chemical transformation, absorption, and biological degradation (the
latter three constitute attenuation processes).

Dilution by incorporation of a default dilution factor is the only process addressed in
calculation of CULs for the groundwater protection pathways in all areas except the UST
areas (this is not an issue where metal CIJLs were derived based on the
SPLP). CUL5for the UST- areas account for dilution and contaminant release into soil
leachate. Specifically, the CULs were derived by TNRCC (1998) by multiplying the
target groundwater concentration (based on residential drinking water exposures) by
the RRSN2 default dilution factor of 100 for all areas. CULs for the UST areas also
incorporate a default dilution factor of 100, but the soil-water partition mechanism
that occurs when a contaminant is released from soil to soil leachate is accounted for in
the CULs. The lack of attenuation variables in the RRSN2 CUL calculations likely
overestimate potential risks associated with this pathway, particularly in light of the
fact that no compounds were detected above levels df concern in the Paluxy groundwater
and the presence of the aquitard retards contaminant migration. The use of a default
dilution factor of 100 is also a source of uncertainty because it does not
reflect chemical-specificity.

Uncertainties associated with the use of toxicity factors to calculate the MSCs are generic
to the risk assessment process. These uncertainties include:

• the quality of studies used as the basis for toxicity factors;
• potentia' differences in toxicity and absorption efficiency between humans and

laboratory animals;
• derivation of dermal toxicity values from oral toxicity values;
• applicability of studies conducted in experimental animals dosed at high levels to

human exposures at lower concentrations;
• validity of the nonthreshold assumption in the dose-response model for

carcinogens (linearized multistage model);
• calculation of lifetime cancer risks on the basis of less-than-lifetime exposures;

and
• potential synergistic or antagonistic interactions of chemicals.

Risk assessment methods are designed to be conservative to compensate for these
uncertainties. For example, CUL5 are likely to be more stringent than exposure
conditions warrant because EPA-derived carcinogenic slope factors (CSFs) are based on
the 95 percent UCL and a nonthreshold mechanism. The use of uncertainty and modifying
factors typically applied to NOAEL5 in deriving RfDs significantly increases the margin
of safety and is likely to yield very protective CULs.

The EPA has not developed dermal toxicity factors, largely due to the lack of dose-
response data on dermal exposures. Dermal contact pathways can, however, play a
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significant role in total exposures. Therefore, to cjuantify this pathway and account for
the uncertainty this creates in developing CULs based on multiple pathways, oral
toxicity factors and oral absorption fractions are used to derive dermal toxicity values.
This approach does not account for response differences between oral and dermal doses
and increases the uncertainty associated with risk numbers generated via dermal
toxicity factors.

An uncertainty associated with the use of toxicity factors that is more
specific to this Risk Evaluation is the lack of toxicity criteria for some
detected compounds. Specifically, no toxicity factors, and therefore no
MSCs, were available for phenanthrene, benzo(g,h,i)perylene, and
dibenzofuran. To provide some level of quantitative evaluation for these
compounds, the MSC for pyrene was used as a substitute. Pyrene has the
lowest risk-based concentration available among the noncarcinogenic
PAHs.

5.3.2 Uncertainties Associated with Ecological Evaluation

Many of the uncertainties that affect human risk assessments also affect ecological risk
assessments. Ecological risk assessments also includes uncertainties associated with
exposure parameters used in establishing toxicological effects in wildlife. This is due,
in part, because toxicological effects are based on laboratory studies in domesticated
species and at exposure 1oses higher than most study sites.

Several biases are assumed in this and other Tier 2 ecological risk assessments. These
assumptions usually overestimates the risk, particularly for metals. The
bioavailability of metals is dependent on their solubility and the physical-chemical
properties (i.e., pH) of the environmental media. If an ecological risk assessment
indicates that contaminants are above background and/or benchmarks, it does not
necessarily imply that adverse effects are occurring. To determine whether adverse
effects are occurring at a particular site, tissue concentration data or toxicity tests of
ambient media would be necessary. The uncertainties discussed above are unavoidable
aspects of Tier 2 ecological risk assessments because they do not include detailed
population models, intensive field surveys of wildlife, or bioassays.

5 .4 RISK EVALUATION RESULTS SUMMARY

• As presented in Section 5.1.5, the COPC5 with EPCs exceeding RRSN2 human health CULs
include metals (iron, mercury, and copper) and carcinogenic PAH5 in soil. These
exceedances occur in Area A-3, three of the eleven bunker drains, three of the five
UST5, and one of the nine drainageways (see Table 5-11). In many cases, the
exceedances were limited to single sample locations, where data outliers or anomalous-
detects were reported. The majority of area-wide EPCs were below human health CULs.
Area-wide EPCs that exceeded CUL5 were limited to those corresponding to carcinogenic
PAH5 detected in the surface and subsurface soil of drainageway DW-3. The exceedances
of the inorganic COPC CUL5 and carcinogenic PAR CULs in other areas occur at single
sample locations.
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Of the nine metal CUL exceedances, five of them only slightly exceed CULs
(1.3 times or less). These include iron at A3-011, copper at BD-005,
mercury at 80-018, and cadmium at BD-130 and BD-149. Mercury
exceeds the CUL by 99 and 5 times at two sample locations, A3-006 and
BD-002, respectively. Cadmium exceeds the cleanup level by 2 to 2.5
times in surface soil at two bunker drains (BD-137 and 80-138). PAIl
CUL exceedances in the UST areas are less than two-fold, except for the
benzo(a)pyrene exceedances at UST 8500 and UST 8505, which are
approximately 20 times in magnitude. PAIl CUL exceedances among DW-3
samples are relatively high in many cases, particularly for the 0W3-
115, where concentrqtions were considered outliers. With two
exceptions, PAR CUL exceedances in surface soil (excluding outliers)
ranged from 20 to 40 times. The dibenzo(a,h)anthracene EPC, however,
exceeded the CUL by 200 times because of the stringent cleanup level.
The benzo(k)fluoranthene EPC for surface soil exceeded the CUL by less
than two times. Exceedances in subsurface soil samples were about an
order of magnitude less than those in surface soil (except for DW3-115).

The COPCs identified for the Ecological Evaluation were limited to
inorganic compounds in soil. Although Section 5.2.5 presented soil
concentrations protective of ecological receptors (T2.Ls ) that were
above EPCs, many of these concentrations are either below the background
levels established in Section 3.0 or are associated with COPCs that are
being addressed because of potential human health concerns. The
ecologically protective soil concentrations above background are limited
to those for plants and invertebrates potentially exposed to cadmium,
copper, lead, mercury, nickel, and zinc at the bunker drains and
drainageway locations. The TNRCC soil benchmarks for plants and
invertebrates that corresponded to the high HOs and low T2.Ls in Section
5.2 are based on studies reviewed and summarized by Efroymson et al.
(1997) and Will and Suter (1995). For most metals, these reviewers
expressed only low to moderate confidence in the benchmarks based on the
studies they reviewed. Their applicability to specific sites such as the
Offsite WSA is highly uncertain.

The total acreage of the impacted drainageways and bunker drains is
approximately 0.4 acres, which is 3 percent of the total source area
acreage (approximately 11 acres) and 0.01 percent of the total Offsite
WSA acreage (2,555 acres). Because exceedance of T2.Ls is confined to
this nominal acreage and the potentially impacted species are not known
to be ecologically critical to the region, the presence of the inorganic
COPCs in these areas is expected to have a minimal impact on the local
ecosystem.

• Compounds detected in surface water or groundwater were either below
• background levels or CULs. Therefore, no human health or ecological

COPCs needing further action in these media were identified in this Risk
Evaluation.
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Table 5-6. Final RRSN2 Cleanup Levels (or The Offslte WSA

coec Soil (mg/kg) Groundwater (mg/L) Surface Water (mQ/L)
Metals - -

Antimony 4.5
Arseruc 20 (10.6
Cadmium 9.7
ChrotnlUfl lBS (371)
Cobalt 220

Copper ISO T a t.3
Iron 48,700 (49100) II
Lnad

'
ZOO (106) 0.01$

Magnesium 8,312
Manganese - 1,140 1.7

Mercury 0.11

tvlOlybdenutn - 1 8

Nickel 27.5 (207) 0.1 -
Selenium 5
Silver IS

Vanadium B&.9

ZInc 1,100 II

Semivolatiles (Non-heating oil UST Sites)

Benz(a)anthracone - 0,88

Snzo(a)pyrene COBS

Benzo(b)fluoranthene - 0.88

8enzo(kiluoranthene
Chrysene 7.2
Dibsnzo(a,h)anthracene - 0.085

lndeno(l,2,3-c,d)pyrene - 0.88
Fluoranthene 156
Fluorene

-
247

- - - -

Pyrene 99

Semivolatiles (non-UST Sites)
Acenphthene 220
Anthracene - 1,100 - - - ,: -

Benz(a)anthracene 0.012
-

Benzo(a)pyrene - 0 02 -

Benzo(b)fluoranthene 0.012

eenzo(K}flucranthene 0,12
Chrysene - 1.2

Dibenzo(a,h)anthracene - 0.0012
lndeno(l,2,3-c,d)pyrene 0.012

-

Butyl benzyl phthalate 730 - -
-

Fluoranthene 150
Etuorene - 150
Naphthalene - 150 - - - - - -

Pyrene 110

Votatiles -- -

l,4-Dichlorobenzene 7.5
tie L2-Oichloroethene - -

7
Trichloroethene 0.5
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Table 5-6. Final RRSN2 Cleanup Levels for The Ofisite WSA (continued)

COPe Soil (mg/kg)' Groundwater (mg/U Surface Water (mg/L)

Pesticides

frl-lexachIorocycIohexane - 0.047 -

44-DDE 0.025
- -

4.4-DDT
-

0.025 -

Endosulian sulfate 22
COPC - chomical of potential concern

NC - not a COPC in soil

RR8N2 - Risk Reduction Siandard Number 2

a Value in parentheses is the proposed cleanup level for Drainageway S if based on the Synthetic Precipitation Leachate Procedure (SPLP) results.
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Table 5-7. RRSN2 Soil Cleanup Level Comparison for Areas A-i Through A-5

Exposure Point
RRSN2 ConcentrationC (mg/kg)

Human Health Surface Subsurface

Area QOPCa CULb (mg/kg) Soil Soil
Area A-i No COPOs (see Appendix N)

Area A-2 No COPCs (see Appendix N)

Area A-a Metals
Arsenic 20 8.6

l!on 48,700 11,20

iron @ A3-011 48,700 65,200°

Mercury @AS-006 0,11 109

Area A-4J No COPCs (see Appendix N)
UST-002

Area A-S No COPCs (see Appendix N)
Box denotes exceedance of RRSN2 human health CLJL.

COPC - chemical of potential concern

CUL - cleanup level

PAH - polycyolic aromatic hydrocarbon

RRSN2 - Risk Reduction Standard Number 2

TEQ - total toxic equivalency concentration of PAHs above CUL

alncrudes only those COPCs with maximum area concentrations above the CULs (see Appendix N).

bValues from Table 5-6.

°EPCs compiled in Appendix 0.

dEpc of area without outlier concentration(s).

Outlier concentration.

only detected concentration was reported.
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Table 5-8. RRSN2 Soil Cleanup Level Comparison for The Bunker Drains

Exposure Point

RRSN2 ConcentratlonC (mg/kg)
Bunker Number Human Health Surface Subsurface

(Sample Location)a COPCb CULC (mg/kg) Soil Soil

8531 Mercury (BD-002) b.11 0 58 ND

8535 Copper (BD-005) 130 BB 166e

8554 Cadmium (BD-130) 9 7 10.4 CCUL

8556 Cadmium (BD-137) 9.7 24.4 <CUL

8558 Cadmium (80-128) 9.7 19 8 <CUL

Mercury (BD-018) 0 11 0 14 ND

8560 Cadmium (D-142) 9.7 9.3 .cCUL

Box denotes exceedance of RRSN2 human health CUL.

GB - below background uTL5g5

coc chemical of potential concern
CUL - cleanup level

ND - not detected

RRSN2 - Risk Reduction Standard Number 2

No COPCs were identified for the other bunker drain samples (see Appendix N).

blncludes only those COPCs with maximum area concentrations above the CULs (see Appendix N).

CVI from Table 5-6.

dEPCS compiled in Appendix 0.

Value is an outlier concentration in the dataset (sample location shown next to CQPC). All other copper

concentrations at Bunker 8535 are betow back9round UTL and CUL.
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Table 5-9. RRSN2 and PSTD Soil Cleanup Level ComparIson for The UST Areas

Exposure Point
ConcentrationC (mg/kg)

UST Name copc4
Human Health

CULb (mg/kg)

Surface

Soil

Subsurface

SoIl

UST-8500 Benz(a)anthracone . 0012 NiT

Benzo(a)pyrene 0.020 NT

Benzo(b)fluoranthene 0,012 NT

Benzo(k)fiuoranthene 0.12 NT

Dibenzo(aji)anthracene
' 0 0012 NT

lndeno(1,2,3-cd)pyrene 0.012 NT

UST-8503 NoCOPCs

UST-8505 Benzo(a)pyrene
.

0.088 NT 1.8

JST-B5O7 Benzo(a)pyrene 0.020 NT 0.16
Benzo(a)anthracerie . 0.012 004S
Benzo(b)fluoranthene 0.012 0.061

lndeno(1,2,3-c,d)pyrenG 0 012 0,042

LJST-8514 No COPOs

Box denotes exceedance of human health CUL.

COPC - chemical of potential concern

CUL- cleanup level

NT - not tested
-

PSTD- Petroleum Storage Tank Division

RRSN2- Risk Reduction Standard Number 2

aincludes only those COPCs with maximum area concentrations above the cleanup levels (see Appendix N).

bValues from Table 5-6.

CEPCS compiled in Appendix 0.

dExceedance limited to sample location UST-004.



Table 5-10. RRSN2 Soil Cleanup Level Comparison for Dralnageways

4.98 42Q

Dralnagewa? COPOb

RRSN2

Human Health

CULC (mg/kg)

Exposure Point

Concentration'_(mg/kg)
Surface

Soil

Subsurface

Soil
OWl Metals

Arsenic 20 133

OWS Metals

- - Arsenic
-

20
- - NT

• Semlvolatiles ________________ _______________

Benz(a)anthraoene 0.012 - 0.5 0 11

-
Benz(a)arithracene° 0.012 - - 2 B

- .
Benzo(a)pyrene - - 0.02 I 0.4 0 11

- Benzc(a)pyrene° 0.02 ______________ 2 8

Bsnzo(b)lluoranthene 0.012 0.4 0.024

- . . Benzo(k)Fluoranthene . 0.120
-

0 14 0.013
Chrysene 1.2 05 IS
Chrysene' 1.2 - . 3

• Dibenzo(a,h)anthraoene 00012 0.24 ND

lndeno(1,2,3-c,d)pyrene -
0.012

-
0.29 0.085

lndeno(1 ,2,3-c,d)pyren? . 0.012 - - - 1.8
Fluoranthene 150 1 2 ND

Phenanthrene . I IO 0.81 ND

DW4 Metals
.

I . .. .

Arsenic 20 NT

DW9 Metals
Arsenic 10.5. 10 5 NT

Box denotes exceedance at RRSN2 human health CUL.

-- not applicable

SB- below background UTL95

COPC - chemical of potential concern

GUI..- cleanup level

ND - not detected

NT - not tested in subsurface soil samples

PAH - polycyclic aromatic hydrocarbons

RRSN2 - Risk Reduction Standard Number 2

GOPCs in samples collected from 0W2 and DW5-DW8 were either below background UTLs, not detected,

or below CUL

PAHs detected in DW-4 soils are considered athropogenic background, as discussed in Section 3.0

PAHs detected in DW-l and DW-4 soils are considered anthropogenic background, as discussed in Section 3.0

blncludestnly those COPCs with maximum area concentrations above the CULs (see Appendix N).

°Values from lathe 5-6

dEpos compiled in Appendoc 0

Subsurtace soil outlier at DWS-115

RRSN2 concentration for pyrene used in the absence of a chemical - specilic value.
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Table 5-11. MagnItude of Soil Cleanup Level Exceedances

EPC/CUL Ratio

Area COPC Surface Soil Subsurface Soil

Area A-3 Iron A3-011 1.3

Mercury A3-006 99

Bunker Drains

80 85.31 Mercury (B0-002) . . 5 ND

BD 8535 Copper (AD-COG) 08 1.3
808552 C4drmvm (00-149)

-
1.04 cuL

BD 8554 Cadmium (BD-130) 1.1 CUL

60 855$ Cadmium (60-137) 25 UL
BD 8558 Cadmium (80-138) 2 <CUL

Mercury (SD-Ole) .

. 1.3 No

LISTs

UST-8500 Benz(a)anthracene NT 91.7

BenZO(3)pyrene NT SO

Benzo(b)fluoranthene NT 82

Bertzo(k)fluoranthene NT 5

Dibenzo(a,h)anthraoene
.

NT 125

}ndeno(1 123-e4)pyrene Ni- 65

IJST-8505 Benzo(a)pyrene .
NT 20

U$T-85O7 BenzoC)pyrenc NT

Benzo(a)anthraceno NT 3.8

Benzo(b)fluorantheno . NT S

lndeno(1 ,2,3-c,d)pyrene NT 3.5

Drainageways
DW3 Benz(a)anthracene 42 9

Benzfa)aathrcene5
. -- 233

Benzo(a)pyrene 20 6

Benzo(a)pyronek -- . 233
Benzo(b)fluoranthene 33 2

6enzo(k)fIuorttthcne . 1.2 C!JL
Chryseno .

-- 2

DEbenzo(a,h)anthracene . . 20G ND

lndeno(1 ,2,3-c,d)pyrene 24 7

Inderio(1 .2,3.l,d)pyrenea -- . 150
Note: Table includes those areas and COPCs with CUL oxceedances from tables 5-7 to 5-10.

COPC - chemical of potential concem

BA - below background
CUL - cleanup level

EPC exposure point concentration
ND not detected
NT - not tested

°Subsudace soil outlior at DW3-1 15
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Table 5-12. Threatened, Endangered, and State-Ranked Species
Potentially Occurring• iii the Vicinity of the Offsite WSA

Status

Common Name Scientific Name Federal State

Whooptng crane Grvs am$ricana T

Bald eagle Ha/ia eetus leucophalus T E

Interior least tern Sterna antillarurn E E

Federal and state Status
E - Species in danger of extinction throughout all or a significant portion of its rango.
T - pecies population or habitat threatened throughout all or a significant portion of its range.
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Table 5-20. Summary of Analytes With Hazard Quotients ExceedIng 1.0 under THRee Ecological Risk Assessment Tier 2-C

Cottontail Short-tailed Red-tailed
Mea PC Plant HO Invert. HO Rabbit HQ Shrew HO Hawk HQ Coyote HO

Area Al Inorganic : .
. . ____________

- - - Antimony -
--

.
-- -- 2.7 I -- --

• - . chromium as 22 I -- 2.3 •— . -.

Molybdenum .
-- -- -- 1 .9 -- --

• . Seleruum - 2.0 -- - . 2.10 -- . -.

Area A-2 U genies
.

. _______________

Antimony .
- -.

.
-. 3.3 -- --

Arsenic -- -- . -- 76 -, --

Molybdenum 1.1 -
-- -. 3 1 -- --

Area A-S - Inorganics _______________

Antimony - — . I____________
-- —

Arsenic -. -. -. II -- --

• . -. . - Cadmium -. . . - I
-

Chromium - 15 38 -- 3.9
.

-- --

-. 48 -- . .-- . -- --

iron 0 A3-0i1 -- 326 --
.

-- — --

• I Mercury GAS-006 .. 36 109 :.
Molybdenum -

. -. -- ..- .I I. -: --

Area A-5 Inorganics _______________
• ••• . - Antimony . --. --

.
. --- . . --

Molybdenum 1.1 -- -- 4.0 -- --

Selenium •. -- - -- . 1.5 -. --

Explosive Ordnance Inorganics
- . . . . _____________

Antimony . .. — 8 9 -- -.
- Arsenic . -- . . . 12 -- . .

--

Selenium 5 I -- -- 4.1 --

- Vanadium 14 1.4 -- I - --•
.

. -.

Bunker Drains

eSai Inorganics . __________ . . . . . . .

Cadmium I 2.0 -- -- --
.

--

Mercury . - 6,0
.

-. .

8533 tngrganics _________ .

Cadmium 1.5 --
. ...- . . -- --. . --

Chromium 1 5 37 . .- . -.. .

iron -- 97 -- -- -- --

LeadOBO-003 L 2 .-•
.

.

Zinc 1.8 -- .- -. -- . -.

8535 . Inorganics ___________
Cappar 11 3.3 •:' .

--

Chromium 27 51 —
- -

--
-

-- --

Zinc - :- 1.5
- -. --

85S7 - Inurganlos
-

-
-

- -

- - -

-

Cadmium
• I 1.3 -- . •

Chroidurn 25 64 • •
• -- .. • -. . .-

I.e
•

--
•

- -- -- --

•
• I_I -- ..

. -- • • -- .

•
•
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Table 5-20. Summary of Analytes With Hazard Quotients Exceeding 1.0 under TNRCC Ecological Risk Assessment Tier 2-C (continued)

Cottontail Short-tailed Red-tailed
Area PC Plant HQ invert. HO Rabbit HQ Shrew HO Hawk HQ Coyote HO

Zinc 4.6 2.3 -- -- -- --

8539 Inorganics __________
Cadmium I LZ -- -- -- - - --

Iron -- 225 -. -- -- --

Manganese _______ 5 1 -. -- -- —

Zinc I 23 1.1 -- .. .- -.

85 4 1 Inorganics ______________

Chromium. S Si I -- -. -'
Cadmium - 2.0 -- -.

Iron -- 244 I -- -- .. --

Selenium 1.2 -- .. --

Zinc OS -- -- -.

8552 Inorganics ___________ -

Chromium 19 47 I -.
zinc 1 ii -- -.

8554 lnorganics
-

Zinc 3.2 1.6 -- — -- -.

Cadmium 1.2 -. -. — -- —

8556 Inorganics

LII:fi -I -I

8558 Inorganlcs _________ -

Cadmium I i -.

Mercury -. .. --

Zinc 1 1.4 -- --

6t60 lnatganias _________
Cadmium 1.9 .- -- .. .. -.

Zinc 22 11 .. -.

Orainageways
DW 1 Inorganlcs _______________

Arsenic -.
-

- I I & I
-

Chromium 13 33 .- --

Iron - 55 -. —

Mercury .. 1 .2 -. .. -- -.

- Molybdenum I S .. . * .+
-

- Selenium (DW1-0o7) 1.7 -- — -.

OW 3 inorganics
- -

Zinc I I 1.7 --
-

— —

DW 4
-

inorganic, _________ - -
-

-.

Lead I 1.4 -- ..

Manganese 1.3 &S I

Selenium I 1.6 -. .-

1.4 I
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Table 5-20. Summary of Analytes With Hazard Quotients Exceeding 1.0 under TNRCC Ecological Risk Assessment Tier 2-C (continued)

Cottontail Short-taIled Red-tailed
Area OPC Plant HQ Invert. HO Rabbit HQ Shrew HQ Hawk HO Coyote HO

I i.& I. -. -- — --

OW 9 - inarganics
- - - - - -

-: ______________ - -
Arsenic

- I_i -- -- I 2.1 I -. ..
-

Chromium - 371 928 -- 92 -- --
Copper - I 3 -- .-

- - -.-
--

lro - - -- 246 - -- -- -.
Lead

- I 21 — ..
-

- - Manganese - : - - - 1 5 74 --
-

--

Molybdenum 7 7 -- -. 2.8
NickeL - - - - - 6.9 2 a - -- -- - - -- - --
Zinc 17 -- ..

Box denotes the highest HO.

concentration or benchmark not available or Ha not oxceeding 1.



-498 443&
Table 5-21. Soil Concentrations Resulting in a Hazard Quotient of 1 0 under Ecological Tier 2-C Levels (T2.Ls)

T2.Ls for T2Ls for Short-
T2Ls for Plants Invertebrates tailed Shrew Background Soil

Area COPC EPC (mg/kg)a (mg/kg) (mg/kg) (mg/kg) UTL9S9Sb (mg/kg)

Area A-I Inowanics - - -.

- Antimony 0 68 -- 0.2 4.5

Chromium 86 1 0 4 as 49

Molybdenum 0.99 -- --
-

0 5 9 1

eJenium
-

2 0 I -- o.7 Ii

Area A-2 Inorganics
Antimony 1 1 -- -- 0 3 4.5

Arsenic 1.1 -- -- 06 11.8

Molybdenum 2 2 2 -- 0.7 9 1

Area A-3 inorganics

Antimony 0.74 -- -- 0.2 4 5

Arsenic 5 1 -- -- 0.5 11.8

Cadmium 076 - .-, &.a I 2
Chromium 15 1 0.4 38 49

Iron 0 AS-Oil 65200 - 200 33.008

Mercury @A3-006 10.9 I I ci -- 0051

Mobrbdenum 17 - 0.5 91

Area A-S Inerganics
Antimony -

0 92 -- --
-

0.2 4 5

Motybdenum 2 1 2 -- 0.5 BA

Selenium 1.2 -- -- 07 1.1

Explosive
Ordnance lnorganics

Arilimony 2.2 -- -. 02 4.5

Arsenic 55 -- -- 0.5 11.8

Selenaim 5 1 -- 07 1%

-
Vanadium 27.7 2 - -

20 0.7 86 9

Bunker Drains -
-

8531 Inorganics ________________

Cadmium 7.5 I -.. — - 12

Mercury 056 -- 01 -- 0051

8533 Inorganics ________________

Cadmium
- 59 I 4 I -- . - - 12

Chromium 146 1 0.4 -- 49

Iron 19342 -. 200 33,008

Lea i 60-003 998 I s& I — -- 26

Zinc 92 50 -. -- 69 5

8535 -- Inorgantcs -

-
-

Chromium 26.9 I 0.4 -- 49

Capper@R0-0OS 166 I too I -
- 193

Zinc 76 50 -- -
- 69.5

8537 Inorganlos
Chromium 25.$ 1 0 4 -- 49
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Table 5-21. SoIl Concentrations Resulting In a Hazard Quotient of 1.0 under Ecological Tier 2-C Levels cT,L.s) (continued)

T2Ls for T2Ls for Short-
T2Ls for Plants Invertebrates tailed Shrew Background Soil

Area cQPC. EPC (mg/kg) (mg/kg) (mg/kg) (mg/kg) UTLDS,5b (mg/kg)

- Copper
-

-
- - 91.4 -. - SO - -.

193
110 50 - 100

- ... 69.5

8539 Inorganlcs - -
- -

-

Cadmium 86 I I -- -. 1.2

Iron 45050 . - 200 -- - 33 008

- - Manganese 513 500 100 1 140

- Zinc 113 50 I
ioo I -

-. 895

8541
- Inorganlcs

.
-

- Chromium 34.6 1 0.4 49

Zinc 125 50 100 I 695
- Iron 48700 -. 200 - 33 008

Cadmium 9.6 I I -- .. I 2
- Selenium 1.2 1 --

- 1.1

8552 Inorganics
-

-
Chromium 18.7 1 04 .. 49

- Znc 87 50 69.5

8554 lnorganics . . . . _______________

- Zinc 161 50 100 .. 69.5

Cadmium 4 t I .
.

-- 1 2

8558 Inorganics :

Chromium 284 1 04
.

.-
iron . 37500 -- 200 - . 33,008

Zinc 101 50 ..
.

.. 695
Cadmium ¶2S 4

I
-. .

. .. 12

8556 . Inorganics
.

.
.

.

. .
. ..

Cadmium 6 5
I

. .. -. 1 2

Mercury 014 -- oi .- . 0051
Zinc 70.6 50 -- -. 69.5

8560 inorganics
. . ________________

—

Zinc 109 50 100 j
— 695

Cadmium 75 I . 1.2

Orainageways
. .

DW I Inorganics

.
.

.

Arsenic
. . 7.9 . . —

.
-. 5.1 11.8

Chromium 133 1 0.4 .
-- .

Iron 10908 -- 200 33008

Mercury 0 12 -. 0 1 .- 0.051

Motybdenum 29 2 ..• 9.1

Selenium (OW1-007) 1 7 1
-

-- -- ¶ I

DW 3 Inorganics ________________
-

- 169 -

50 100 I - 69,5
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Table 5-21. Soil Concentrations Resulting In a Hazard Quotient of 1.0 under Ecological Tier 2-C Levels ffLs) (continued)

T2Ls for T,Ls for Short-
T2.Ls for Plants Invertebrates tailed Shrew Background Soil

Area COPC EPC (rng/kg) (mg/kg) (mg/kg) (mg/kg) UTLSS95b (mg/kg)

DW 4 Inorganics
-

Lead 71.6 I so I -- 26

Manganese 861 500 100 1,140
Selenium 1.6 I .- -- I 1
Zinc &0.2 50 -- -- 69.5

DW 9 Inorganlcs
Arsenic 10.5 10 -- 5 1 11.8

Chromium 371 1 0 4 41
-

49

Copper 64 6 I 50 -- 19.3

Iron 49100 _______________ 200 33,008
Lead 106 I so I -- 26

Manganese . 744 500 100 —- 1.140

Molybdenum 15.3 2 -. 55 9 1

Nickel 207 I o I 90 I -- 21.9

Zinc 82.5 50 -- .. 69.5

boxed values indicate the T2.cLs that are above the background UTLs.

HQ not exceeding 1.0 or data lo calculate values not available

SEEC5 summarized in Appendix 0.

bFrom Section 3.0. S
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Figure 5-2. Decision Logic for Selecting Proposed Cleanup Level
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6.0 CONCLUSIONS

Conclusions of the investigations conducted as part of the Offsite WSA RFI are presented
below. These conclusions are presented for both the environmental media investigations
(soil, sediment, surface water, and groundwater) and the facility surveys (asbestos,
lead-based paint, and surface contamination).

6 .1 ENVIRONMENTAL MEDIA INVESTIGAtIONS

Nine separate potential source areas were investigated during the RFI. These source
areas included:

. Areas A-i and A-2 - outdoor materiel storage and maintenance areas;
• Area A-a - unpaved perimeter of the Waste Accumulation Area (SWMU 59) and

• Bldg. 8503
• Area A5 - disturbed surface area southwest of the Control Fence
• EOD Range;
• bunker floor drain areas;
• removed UST locations;
• Area A-4 - vehicle fueling area;
• areas beneath electrical transformers; and
• leach field.

In addition to these potential source areas, samples were collected to directly
characterize three potential contaminant migration pathways. To accomplish this task,
samples were collected from:

• drainageways;
• seeps; and
• Paluxy Aquifer groundwater.

The following sections summarize the investigation results for these source areas and
environmental media. These results are summarized with respect to requirements for
closure as identified in TAC 335 Subchapter S. Risk Reduction Standards. Based on these
thandards, the conclusions are provided in two steps as described below.

• Section 6.1.1 provides assessment of whether contaminant concentrations at each
area (or location) are above or below background or, if applicable, whether the
contaminant exceedance over background is attributable to an unpermitted
discharge. Areas with contamination below background or areas where the
contamination is not attributable to an unpermitted discharge are identified as
meeting RRSN1 closure requirements.

• Section 6.1.2 includes assessment of the closure requirements for those areas
(or locations) where unpermitted discharges have resulted in contaminant
concentrations above background. The assessment involves the determination of
the applicable requirements of RRSN2 (i.e., Deed Certifications for areas with
contamination less than the RRSN2 CULs or removal actions for areas with
contamination greater than the RRSN2 CULs).

6-1



6.1.1 Summary of Results With Respect to RRSN1

As discused in Section 2.0, a total of 464 soil, sediment, surface water, groundwater,
and quality control samples were collected during the initial characterization effort.
Thirty of these samples were collected to establish site-specific background conditions.
An additional 200 soil samples were collected as part of a supplemental characterization
effort to verify anomalous detections and further delineate the extent of contamination.

As part of the initial data assessment under the TNRCC Risk Reduction Standards, site
sample results were compared to background levels as determined using the Tolerance
Interval method (EPA, 1959c, 1992a). Background UTL9595was not established for
organic compounds. Background was assumed to be undetected.

To assess whether exceedances over background were attributable to an unpermitted site
discharge, a number of factors were considered. These included:

• contamination introduced during sample collection, shipment, or analysis:
• contamination attributable to anthroprogenic sources (i.e., contamination from

the operation of vehicles that is transported to the investigation areas via
stormwater runoff); and

• the relative frequency, magnitude, and distribution of exceedances over
background in combination with the potential for a contaminant source.

Contamination introduced during sample collection, shipment, or analysis was assessed.
through the collection and analysis of a series of field and laboratory blanks.
Contaminants identified in these blank samples included bis(2-ethylhexyl)phthalate,
methylene chloride, chloroform, tetrachloroethene, and toluene. As a result, unless
otherwise noted, these contaminants are not considered to be attributable to the site. The
assessment of these non-site-related contaminants are discussed on an area basis in
Sections 3.2, 3.3, 3.4, 3.5, and 5.1.1.

Contamination attributable to anthroprogenic sources included surficial and ubiquitous
low-concentration PAH5 (acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, fluoranthene,
fluorene, phenanthrene, and pyrene) identified adjacent to existing paved surfaces or on
unpaved surfaces apparently used by vehicles. To confirm this possibility, several
additional samples, as described in Section 3.0, were analyzed for SVOC5 to confirm and
delineate the extent of PAHs. The results from this investigation show that PAH
concentrations decrease to below the reporting limit as samples are collected
progressively further from the roadways and pavement. The results also demonstrate
that PAHs are limited to surface soil located within 15 feet of roadways and parking
areas. Samples collected 30 feet from the edge of the pavement had no detectable levels
of PANs. In support of this conclusion, PAH analytical results were compared to
anthropogenic background levels of PAHs reported in the literature. As shown in Section
3.0, PAH concentrations detected at A-i, A-3, and the drainageways (except DW-3) are
generally comparable to those documented for rural and agricultural soils. PAN
concentrations that are more consistent with those reported for urban soils were
detected in locations adjacent tO expected high vehicle-use areas (e.g., parking.
loading/unloading). Furthermore, literature sources indicate that the principal sources
of PAHs along roadways are due to vehicular exhausts and surface runoff of emissions and
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that the majority of PAH deposition occurs within 15 feet of roadways (ATSDR, 1995
and USD1, 1987).

Finally, consideration was given to the relative frequency, magnitude, and distribution
of contaminant concentrations that exceed background. In a number of cases, an analyte
was reported at concentrations slightly greater than (i.e., less than 3 times)
background. In many cases, no apparent source for the exceedance could be documented.
Random exceedances of this nature were attributed to natural variability in background
conditions that were not represented in the background level determination or normal
site use. For example, as discussed in Section 5.1.1, low-level antimony concentrations
were detected above background. However, the frequency and magnitude of the
exceedance was low and the analyte distribution in.soil revealed no evidence of a source-
related pattern. Exceedances of this nature were not attributed to an unpermitted
discharQej from the site.

Based on these considerations, an assessment of each investigation area with respect to
background and the potential presence of a related unpermitted site discharge is
presented below.

Area A-I
Ten inorganic analytes, methylene chloride, bis(2-ethylhexyl)phthalate and PAHs were
detected at concentrations above background in 84 soil samples.

Although cadmium and antimony most often exceeded the background LJTL95, the
difference between the maximum reported value and the background UTL9595 was not
great. The maximum reported cadmium and antimony values of 1.4 mg/kg and 2.0
mg/kg were less than three times their respective background UTL9595 values. As
indicated in Figure 3-1 • the distribution of these analytes reveals no evidence of a
source-related pattern. Nickel was initially identified at a concentration of 24 times
background, but supplemental sampling failed to verify any exceedance over background.

Methylene chloride and bis(2-ethylhexyl)phthalate are assumed to be field sampling-or
laboratory-related contaminants and not attributable to the site.

PAHs were detected at one location, A1-019. These contaminants are discussed in detail
in Sections 3.2.1 and 5.1 .1. Area A-i PAHs were demonstrated to be attributable to
vehicle-related pollutants transported to the investigation areas via roadway runoff.

This assessment indicates that there are no Area A-i contaminants present at
concentrations greater than background that are attributable to an unpermitted site
discharge. Therefore, Area A-i currently meets the closure requirements of RASN1.

Area A-2

Six inorganic analytes were detected at concentrations above background in the 19 area
soil samples. All inorganic concentration exceedances were less than twice background.
As indicated in Figure 3-4, the distribution of these analytes reveals no evidence of a
source-related pattern. Toluene was the only organic compound detected and was
attributed to laboratory contamination.
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This assessment indicates that there are no Area A-2 contaminants present at
concentrations greater than background that are attributable to an unpermitted site
discharge. Therefore, Area A:2 currently meets the closure requirements of RRSN1.

Area A-3 (SWMU 59 and Building 8503) and Drainage way OW-I
Area A-3 and drainageway DW-1 are discussed together due to their close proximity and
relationship between the contaminants identified. A total of 131 samples were collected
from Area A-S and drainageway 0W-i.

Five of the 10 inorganics were detected at concentrations above background in Area A-3
in at least 25 percent of the surface samples. The most common inorganic analytes with
elevated concentrations in surface samples were arsenic, cadmium, copper, lead, and
zinc. Cadmium and lead were reported at concentrations over five times background.
Mercury was detected in one sample at over 200 times background. The presence of
mercury above background was verified at this location, however at a lower
concentration. Area A-3 locations with inorganic exceedances were generally within 5
to 10 feet of the concrete pad (see Figure 3-5). The inorganic exceedances in Area A-3
were generally matched by those in DW-1. Cadmium and arsenic were most often
detected at elevated concentrations (see Figure 3-26). The maximum cadmium and
arsenic values are approximately four and three times greater than their respective
background UTL9595 values. In Area A-3 and Draingeway DW-1 • contamination was
generally limited to the surficial soils (0 to 6 inches). Beyond the perimeter of DW-1,
the topography immediately rises approximately 5 feet Two soil samples were collected
within this outer perimeter. There were no inorganic analytes detected above
background in these outer perimeter samples (see Figure 3-5). The concentrations,
frequency of detection, and distribution indicate that the inorganic contamination at Area
A-S and OW-i exceeds background and is attributable to an unpermitted site discharge.

PAN compounds (acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, fluoranthene, fluorene,
phenanthrene, and pyrene) were detected in both Area A-S and drainageway OW-I. The
concentrations and distribution of these contaminants are discussed in detail in Sections
3.2.3, 3.3.1, and 5.1.1 . Area A-3 and DW-1 PAHs were demonstrated to be attributable
to vehicle-related pollutants transported to the investigation areas via roadway runoff.

Four VOCs (excluding those attributable to field and/or laboratory contamination) were
detected in Area A-S and DW-1 upper subsurface and lower subsurface samples. TCE
was present at the greatest concentration (0.0560 mg/kg) in sample A3-009-03. As
shown in Figure 3-5, VOC5 were located adjacent to the Waste Accumulation Area. The
results indicate that VOC contamination has migrated under the concrete pad to a limited
extent.

The results of this investigation therefore indicate that the perimeter of the concrete pad
-in association with SWMU 59 contain inorganic and VOC contaminants that exceed
background and are attributable to an unpermitted discharge from the site. The area
containing inorganic analytes with concentrations greater than background extends
approximately 25 feet out from the perimeter of the concrete pad. The depth of the
contamination generally extends from the surface to a depth of 0.5 feet bgs. The area
containing VOC with concentrations greater than background is limited to the southwest
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corner of the concrete pad and extends approximaTtely 25 feet out from the perimeter of
the concrete pad. In addition the VOC-contaminated area extends down DW-1
approximately 60 feet from the southwest corner of the concrete pad to sample location
DW1 -006. The depth of VOC contamination extends from 0.5 feet bgs to bedrock
(approximately 10 feet bgs)

Area A-S
A total of 11 soil samples were collected from Area A-S. Contaminants of concern
included inorganics, VOCs, SVOCs, pesticides/PCBs, and explosive compounds.

Six inorganic analytes were detected in Area A-S samples at concentrations greater than
the background UTL9595. These included antimony, cadmium, copper, molybdenum,
selenium, and zinc. As shown in Table 3-17, only subsurface soil samples contained
analytes with concentrations greater than the background UTL9595. Cadmium was most
frequently detected at elevated concentrations. All exceedances were !ess than 2.4 times
greater than background. As indicated in Figure 3-9, the distribution of these analytes
reveals no evidence of a source-related pattern.

With the exception of methylene chloride, no organic compounds were detected in Area
A-5 soil samples.

This assessment indicates that there are no Area A-S contaminants present at
concentrations greater than background that are attributable to an unpermitted site
discharge. Therefore, Area A-5 currently meets the closure requirements of RRSN1.

EOD Range

A total of 50 soil samples were collected from the EOD Range and were analyzed for
inorganics and explosive compounds.

Nine inorganics were detected in 15 samples at concentrations greater than the
background UTL9595. The maximum concentration of seven of the nine analytes was less
than 1.5 times background. The maximum concentration of selenium and silver was less
than 4.5 times background. Thallium was initially detected in only one subsurface
sample at a concentration of 4.1 mg/kg, four times background. Verification samples
failed to confirm the presence of this analyte above background. As indicated in Figure
3-10, the distribution of these analytes reveals no evidence of a source-related pattern.

Explosives were detected. in one of the 31 soil samples collected during the initial
characterization effort. Verification samples failed to confirm the presence of this
analyte.

This assessment indicates that there are no Area A-S contaminants present at
concentrations greater than background that are attributable to an unpermitted site
discharge. Therefore, EOD Range currently meets the closure requirements of RRSN1.
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Bunker Drain' Areas

A total of 113 soil samples were collected from bunker drain investigation area.
Samples were analyzed for inorganics and explosives.

A total of 13 analytes were present at concentrations greater than the background
UTL9595 (see Figure 3-13). Four inorganic analytes, cadmium, copper, lead, and zinc,
were reported at concentrations elevated above the background UTL9595 in more than 50
percent of the surface samples (see Table 3-21). Cadmium and lead concentrations
were the highest relative to the background UTL95,95. Cadmium and lead were detected at
more than eight times and 11 times background, respectively. The highest concentration
of copper was more than 100 times the background level.

A series of supplemental samples were collected to verify initial inorganic results and
determine the extent of contamination with respect to background. The supplemental
samples extended out from the floor drain, the suspected point source for the
contamination. Supplemental sample results for mercury, copper, cadmium, lead, and
zinc are shown in Figures 3-14, 3-15, 3-16, 3-17, and 3-18, respectively. The
supplemental sample results for mercury, copper, lead, and zinc indicated that the
inorganic contamination above background was generally limited to the surface samples
collected immediately adjacent to the bunker drain (within 2 feet of the wall).
Concentrations from samples collected 15 feet from the wall typically decreased to below
background. Cadmium concentrations remained high in all supplemental samples
however, indicating that the entire area in front of all bunker drains contain cadmium at
concentrations above background. The extent of this contamination is defined by the road
surrounding the bunkers (see Figure 3-28). Results from Areas A-i and A-2 and
Drainageways DW-2, DW-5, and DW-7 confirm that this contamination does not extend
beyond the roadways.

Explosive compounds were not detected in any of the surface or subsurface bunker drain
samples.

The results of this investigation indicate that the inorganic contamination in front of all
bunker drains exceeds background and is attributable to an unpermitted site discharge.
The extent of this exceedance is defined by the roadways in front of each bunker. No
contaminants were detected in the area between the two rows of bunkers (see Figure 3-
28). The contamination above background is therefore assumed to extend no further
than the extent of the bunker buildings themselves. -

Electrical Transformers
A total of 31 samples were collected from 16 transformer sample locations (see Figure
3-21). All transformer investigation samples were analyzed for pesticides/PCB5. No
PCBs were detected in any of the samples. One sample contained 0.0110 mg/kg of 4,4-
DDE. The DDE is not considered to be associated with an unpermitted discharge.

This assessment indicates that there are no electrical transformer related contaminants
present at concentrations greater than background that are attributable to an
unpermitted site discharge. Therefore, electrical transformer areas currently meet the
closure requirements of RRSN1.
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Leach Field -

Eight samples were collected from tour locations in and downgradient from the leach
field (see Figure 3-25). Cadmium was detected in a shallow subsurface sample located
directly downgradient from the leach field at a concentration greater than background.
2-methylnapthalene and naphthalene were detected inside the leach field wall at the
bedrock floor and in two lower subsurface samples directly downgradient from the leach
field at concentratiohs geathr than background. Contamination was not present in one
sample located 25 feet downgradient from the leach field.

The results of this investigation indicate cadmium, 2-methylnapthalene, and
naphthalene contamination exceeds background and is attributable to an unpermitted site
discharge. This contamination is assumed to extend from within the leach field itself to
13 feet downgradient from the leach field.

Removed UST Locations

As indicated in Section 2.2.1.6, the removed USTs contained different products. UST5
associated with Bldgs. 8503, 8500, and 6507 contained fuel oil. Contamination
associated with a release from these removed tanks is therefore considered under TAC
335 Subchapter S, Risk Reduction Standards. UST5 associated with Bldgs. 8514 and
8505 contained diesel. Contamination associated with a release from these removed tanks
is therefore considered under TAC 334, PSTD Regulations.

SVOCs were detected in soils associated with UST5 previously located near Bldgs. 8503,
8500, and 8507 (see Figure 3-19). Contamination at removed USTs near Bldg. 8503
was limited to one surface soil sample located 15 feet from the concrete pad surrounding
Bldg. 8503. The sample was positioned to characterize a potential release from the
connecting pipe. Contaminants identified included benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene. These PAHs were identified at concentrations of 0.012, 0.042,
and 0.013 mg/kg, respectively. These levels are below those determined to be associated
with vehicle related pollutants transported to the investigation areas via runoff.
Therefore, the area associated with the removed UST near Bldg. 8503 currently meet the
closure requirements of RRSN1.

PAH contamination at a removed UST near Bldg. 8500 was reported in surface and
subsurface soil samples positioned to characterize the removed tank and connecting pipe.
The results of this investigation indicate the PAH contamination exceeds background and
is attributable to an unpermitted site discharge. This contamination is assumed to be
limited to the immediate vicinity of the tank. The exact extent will be determined during
a subsequent removal action (see Section 6.1.2).

PAH contamination at a removed UST near Bldg. 8507 was reported in subsurface soil
samples positioned to characterize both the removed tank. The tank was located directly
adjacent to the building wall, therefore no pipe related samples were collected. The
results oithis investigation indicate the PAH contamination exceeds background and is
attributable to an unpermitted site discharge. This contamination is assumed to be
limited to the immediate vicinity of the tank. The exact extent will be determined during
a subsequent reniovàl action (see Section 6.1.2).
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Removed UST5 near Bldg. 6514 is assessed with respect to TAC 334 PSTD regulations.
This removed tank had not been registered with TNRCC. Contamination at removed USTs
near Bldg. 8514 was limited to one surface soil sample located five feet from a dirt
service road used by vehicles (see Figure 3-19). The lower subsurface sample did not
contain PAH5. Contaminants identified in the surface soil sample was limited to
benzo(a)pyrene at a concentration of 0.014 mg/kg, respectively. These levels are
within the range of those determined to be associated with vehicle-related pollutants
transported to the investigation areas via runoff. Therefore, it is assumed that no
release had occurred from the removed UST near Bldg. 6514. No further action will be
required for this area in association with the TAC 334 regulations.

Removed UST near Bldg. 8505 is assessed with respect tp TAC 334 PSTD regulations.
This removed tank had previously been registered with TNRCC as No. 91568. PAH
contamination at removed UST near Bldg. 8505 was reported in surface and subsurface
soil samples positioned to characterize both the removed tank and the connecting pipes.
The results of this investigation indicate the PAH contamination exceeds background and
is attributable to an unpermitted site discharge. This contamination is assumed to be
limited to the immediate vicinity of the tank. The exact extent will be determined during
a subsequent removal action (see Section 6.1.2).

Area A-4
Area A-4 is a former service road and diesel fueling station. Contamination associated
with a potential release to this area is therefore considered under TAC 334, PSTD
regulations. A total of nine surface and subsurface soil samples were collected. The
samples contained total recoverable petroleum hydrocarbons (TRPHs), toluene and
PAH5. TRPHs ranged from 26.1 to 227 pg/g (see Figure 3-20). The TRPHs are used
only for characterization purposes and not incorporated into regulatoiy management
decisions under TAC 334. Toluene was reported at less than 0.03 mglkg and, as
discussed above, is not considered attributable to the site at those levels. PAHs detected
included benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene at maximum concentrations of
0.028 mg/kg, 0.038 mg/kg, 0.043 mg/kg, 0.024 mg/kg, and 0.090 mg/kg,
respectively. The samples were collected directly on the dirt service road. These levels
are within the range of those determined to be associated with vehicle-related pollutants
transported to the investigation areas via runoff. Therefore, it is assumed that no
release had occurred to this area. In addition, they are below PSTD CUL5. No further
action will be required for this area in association with the TAC 334 regulations. -

Drainage ways DW-2
Three sediment samples were collected from within DW-2 (see Figure 3-28). No
inorganics were reported at concentrations greater than background. Methylene chloride
and toluene were the only organic analytes detected. Both are considered to be associated
with field and/or laboratory contamination.

The investigation results therefore indicate that there are no DW-2 contaminants
present at concentrations greater than background that are attributable to the site. DW-
2 therefore currently meets the closure requirements of RRSN1:
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Drainageways DW-3
As described in Section 3.3.4, the prominent feature in the area is a ditch that forms at a
pipe connected to Bldg. 8505floor drains (see Figure 3-29). At its origin, the ditch is
approximately 0.5 feet deep and four feet wide. The ditch transitions into a 10-foot-
wide swale in the vicinity of sample location DW3-1 18. Downgradient, the ditch opens
and becomes unconfined between DW3-133 and DW3-003. Also investigated were
upland areas extending as much as 80 feet to the north and south of the ditch. The soil
horizon in the area is limited by bedrock located 1 to 3 feet bgs.

Indications of vehicle traffic are evident on both the north and south sides of the ditch.
Vehicle tracks were noted during the field investigation and are represented by eroded
areas visible on the aerial photograph of the site taken while the site was active (see
Figure 1-3). The two historic sources of potential contamination were therefore
present at the site; the pipe connected to. Bldg. 8505 floor drains and vehicles.

A total of 63 surface and subsurface soil samples were collected from DW-3. Twenty-
eight samples were collected within the ditch itself. The remaining samples were
collected from the adjacent upland. Samples were analyzed for inorganics, SVOCs, VOCs,
Pesticides/FOBs, and explosives. There were no pesticides/PCB5 or explosives detected.
Toluene was the only VOC and is considered to be associated with field and/or laboratory
contamination.

Detected analytes above background in surface samples included mercury and zinc in the
samples closest to the pipe (DW3-001) and magnesium and selenium at the
downgradient DW3-002 location. Zinc was detected at 2.4 times background. The
remaining exceedances were less than 1.2 times background.

Sixteen PAils were found in both surface and subsurface soil samples at DW-3. The
sample with the greatest concentration of PAH5 was outside of the ditch (DW3-103),
however supplemental samples (location DW3-1 06) failed to verify the high
concentrations. Excluding the unverified PAH concentration at DW3-103, the DW-3
PAN concentrations are similar to those found in areas considered to be impacted by
vehicle-related pollutants. As an example, benzo(a)anthracene (a common contaminant
in areas impacted by vehicle pollutants) was reported at a maximum toncentration of
2.8 in samples collected within the ditch and 6.1 in samples collected outside of the
ditch. The maximum benzo(a)anthracene concentration in Area A-3 is 4.8 mg/kg. Area
A-3 PANs are considered to be attributable to vehicle-related pollutants. Within the,
ditch, however, the distribution of PAH concentration suggest a relation to a point source
discharge, in that concentrations decrease with distance from the pipe. A notable
decrease in ditch PAH concentrations is evident between locations DW3-117 and DW3-
128 (see Figure 3-29). As shown in Table 6-1, PAil concentrations decrease
significantly between DW3-118 and DW3-127.

•Based on the results of this investigation, it is therefore assumed that zinc and PAil
concentrations within the DW-3 ditch extending from the pipe discharge to the midpoint
between DW3-118 and DW3-127 exceed background and are attributable to an
unpermitted discharge. Although the PANs in soils located beyond the top of (fitch bank
and within the ditch downgradient from DW3-127 exceed background, they are
considered attributable to vehicles that historically utilized that area.
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Drainageways DW-4
Drainageway DW-4 is located directly adjacent to a roadway. Nine sediment samples
were collected from within DW-4 (see Figures 3-28 and 3-30). Five inorganics were
reported at concentrations greater than background. The lead concentration was the
highest relative to the background UTL9595. Sample DW4-001-01 contained lead at a
concentration of 71.6 mg/kg, approximately 2.7 times the background. The remaining
analytes were less than 1.7 times background.

The sample collected at the head of the drainageway near Bldg. 8514 (DW4-0O1-O1)
contained 13 SVOCs. Verifications samples demonstrated that the PAN contamination
was localized to within 5 to 10 feet of the roadway and is therefore most likely associated
with vehicle-related pollutants.

Toluene was the only organic compound detected and is attributed to field and/or
laboratory contamination.

The investigation results therefore indicate that there are no DW-4 contaminants
present at concentrations geater than background that are attributable to the site. DW-
4 therefore currently meets the closure requirements of RRSN1.

Drainageways DW-5
Five sediment and one surface water samples were collected from within DW-5 (see
Figure 3-28). No inorganics were reported at concentrations greater than background.
Methylene chloride and toluene were the only organic analytes detected. Both are
considered to be associated with field anwor laboratory contamination.

The investigation results therefore indicate that there are no DW5 contaminants
present at concentrations greater than background that are attributable to the site. DW-
5 therefore currently meets the closure requirements of RRSN1.

Drainageways DW-6
Two sediment samples were collected from the top of each DW-6 ravine (see Figure 3-
26). No inorganics were reported at concentrations greater than background. Toluene
was the only organic analyte detected. The compound is considered to be associated with
field and/or laboratory contamination.

The investigation results therefore indicate that there are no DW-6 contaminants
present at concentrations greater than background that are attributable to the site. DW-
6 therefore currently meets the closure requirements of RRSN1.

Drainageways DW-7
Two sediment samples were collected from within DW-7 (see Figure 3-28). No
inorganics were reported at concentrations greater than background. Methylene chloride
and toluene were the only organic analytes detected. Both are considered to be associated
with field and/or laboratory contamination.
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The investigation results therefore indicate that there are no DW-7 contaminants
present at concentrations greater than background that are attributable the site. DW-7
therefore currently meets the c'osure requirements of RRSN1.

Drainageways DW-8
Two sediment samples were collected from within DW-8 (see Figure 3-28).
Magnesium was the only. inorganic reported at a concentration greater than background.
The analyte was detected at a concentration 1.1 times greater than background. Given the
low magnitude of the exceedances and the fact that a source of magnesium contamination
was not found, the exceedance is not considered attributable to the site.

The investigation results therefore indicate that there are no DW-8 contaminants
present at concentrations greater than background that are attributable the site. DW-8
therefore cur?ently meets the closure requirements of RRSN1.

Drainageways DW-9
Two sediment samples and one surface water sample were collected from within DW-9
(see Figure 3-28). No analytes were detected above the background UTLQ5,95 in the
sample collected directly downgradient from the EOD range (DW9-0O1-O1). The
sample collected further downgradient contained a number of inorganic analytes at
concentrations above the background UTL9595. The downgradient sample was collected
within an area previously investigated and remediated. It is concluded that the increased
concentrations are attributable to residuals remaining from the soil and debris removal.

The investigation results therefore indicate that the only analytes present at
concentrations greater than background in DW-9 are associated with previously
remediated area that has been closed by TNRCC. DW-9 therefore currently meets the
closure requirements of RRSN1.

Seep Locations

Four sediment and 10 surface water samples were collected from four seep locations.
One inorganic anahjte was detected at a concentration greater that background at one seep
location. Zinc was detected at a concentration 1.3 times background. Copper and nickel
were reported in one surface water sample at concentrations 1.9 and 1.3 times
background respectively. Given the low magnitude of the exceedances and the fact that a
source of zinc, copper, and nickel contamination was not found, the exceedances are not
considered attributable to the site.

The investigation results therefore indicate that there are no seep contaminants present
at concentrations greater than background that are attributable the site. All seep areas
therefore currently meet the closure requirements of RRSN1.

-Groundwater

Groundwater samples were collected from three Paluxy Formation wells at the site (see
Figure 3-31). These wells included two of the previously existing on-site water supply
wells and one upgradient monitoring well (WJEPX925) installed during a previous
investigation. There were no SVOCs, VOCs, pesticide/PCBs, or explosive compounds
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detected in the on-site wells. Twelve inorganic análytes were detected; seven were at
concentrations above those reported for the background sample. Iron, magnesium,
manganese, and potassium were no more than twice the background. Sodium, copper, and
zinc were approximately three, four, and seven times the background, respectively. As
previously discussed, these exceedances are attributed to the on-site well steel casing
material or natural variability in groundwater quality.

The investigation results therefore indicate that there are no groundwater contaminants
present at concentrations greater than background that are attributable to the site. The
site groundwater thus currently meet the closure requirements of RRSN1.

6.1.2 Summary of Results With Respect to RRSN2

This section provides an assessment of the closure requirements for those areas (or
locations) where unpermitted discharges have resulted in contaminant concentrations
above background. The assessment involves the determination of the applicable
requirements to meet RRSN2 (i.e., Deed Certifications for areas with contamination less
than the RRSN2 CULs or removal actions for areas with contamination greater than the
RRSN2 CULs). The areas (or locations) where contamination exists above background,
as described in Section 6.1.1, are.

• Area A-3 (SWMU 59 and Building 8503) and Drainageway DW-1;
• bunker drain areas;
• removed UST locations;
• Drainageway DW-3; and
• leach field.

To determine the applicable closure requirements for the areas identified, an assessment
of whether the contamination present exceeded respective CULs was performed
individually for each area. The assessment was performed, as described in Section 5,
Risk Evaluation, using a two-step process.

• CUL5 are compared to the maximum detected contaminant concentrations. When
the maximum detected concentration did not exceed the CUL, it was concluded that
the respective contaminant did not exceed the CUL and therefore, the RRSN2
requirements could be met with a Deed Certification. For those contaminants
where the maximum detected concentration exceeded the CUL, a second evaluation
step was conducted. -

• Exposure point concentration and/or single location outlier concentrations were
identified for the respective contaminants as desôribed in the Risk Evaluation.
The exposure point concentration (or single location concentration) was then
compared to the respective CUL. For exposure point concentrations that did not
exceed the CUL, it was concluded that the RRSN2 requirements could be met with
a Deed Certification. For exposure point concentrations that did exceed the CUL,
it was concluded that additional removal actions would be necessary to meet the
RRSN2 cleanup requirements. In this latter case, the amount of soil removed
will be determined in the field though confirmation sampling and comparison of
the sampling results with the CULs.
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A summary of the closure requirements for each & the areas identified above are
provided below.

Area A-3 (SWMU 59 and Building 8503) and Drainageway nw-I
As indicated in Section 6.1.1, inorganic and VOC contamination exceeds background and
are most likely is attributable to an unpermitted discharge from the site.

Analysis of analyte concentrations greater than background was performed in Section
5.1. Two analytes were found.to exceed both background and the RRSN2 CULs. These
included:

• mercury in the vicinity Of sample location A3-006 (see Figure 3-6) and
• iron at sample location A3-01 1.

Limited amounts of iron-based materials were seen on the site during the investigation.
Therefore, the iron exceedance is not considered representative of actual site
contamination. The VOC contaminants were determined to be present at concentrations
less than the RRSN2 CUL5.

The majority of the area of concern contains contaminants with concentrations less than
the CUL5 and can therefore be closed under RRSN2 with the appropriate deed notice.
However, removal of mercury contaminated soil in the vicinity of A3-006 must first be
performed.

Bunker Drain Areas

As indicated in Section 6.1.1, inorganic and VOC contamination exceeds background and
are most likely is attributable to an unpermitted discharge from the site.

Analysis of analyte concentrations greater than background was performed in Section
5.1. Three analytes at six locations were found to exceed both background and the RRSN2
CULs.. These included

• mercury at sample location BD-002 and SD-Ole
• copper at sample location BD-005 and
• cadmium at sample locations BD-130, BD-137, and BD-138.

The majority of the bunker drain area of concern contains contaminants with
concentrations less than the CULS, and cantherefore be closed under RRSN2 with the
appropriate deed notice. However, removal of mercury, copper, and cadmium
contaminated soil at those locations identified above must first be performed.

Removed UST Locations

-As indicated in Section 6.1.1, PAl-I contamination exceeds background at removed USTs
located near Sldgs. 8500. 8507 and 8505 and most likely is attributable to an
unpermitted discharge from the site. The contamination from removed USTs associated
with 8500 and 8507 is regulated under TAC 335.
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Analysis of analyte concentrations greater than background was performed in Section
5.1. Four analytes at removed liSTs located near Bldgs. 8500 and 8507 were found to
exceed both background arid the RRSN2 CIJLs. These included

• benzo(a)anthracene, benzo(a)pyrene, .benzo(b)fluoranthene, and
dibenzo(a,hjanthracene at the removed USTs located near Bldg. 8500; and

• benzo(a)pyrene at the removed liSTs located near Bldg. 8507.

Removal of PAR-contaminated soil at the removed UST locations associated with Bldgs.
8500 and 8507 will therefore be necessary in order to close areas under RRSN2.

As indicated in Section 6.1.1, removal of PAl-I-contaminated soil at the removed liST
locations associated with Bldg. 8505 will be necessary in order to close areas under
PSTD regulations.

Drainage ways DW-3
As indicated in Section 6.1.1, PAH contamination in the ditch exceeds background and
most likely is attributable to an unpermitted discharge from the site.

Analysis of analyte concentrations greater than background was performed in Section
5.1. This analysis was performed on EPC developed for the entire area of concern.
Seven analytes were found to exceed both background and the RRSN2 CULs.

Removal of PAH-contaminated soil within DW-3 ditch will therefore be necessary in
order to close areas under RRSN2. As described in Section-6.1 .1, the ditch area
Tequiring removal extends from the pipe discharge to the midpoint between DW3-118
and DW3-127. The width of the required removal area generally extends from the top of
the south bank to the top of the north bank.

Leach Field

As indicated in Section 6.1.1, inorganic and SVOC contamination exceeds background and
most likely is attributable to an unpermitted discharge from the site.

Analysis of analyte concentrations greater than background was performed in Section
5.1. No analytes were found to exceed the RRSN2 CULs.

The leach field area can therefore be closed under RRSN2 with the appropriate Deed -
Certifications. It should be noted, however, that TNJRCC closure requirement also specify
that tanks wall be removed. The downgradient concrete wall of the leach field should
therefore be excavated: The debris can remain on-site.

6.1.3 Ecological Evaluation Conclusions

•The COPCs identified for the Ecological Evaluation were limited to inorganic compounds
in soil and sediment. Although Section 5.2.5 presented soil concentrations protective of
ecological receptors (T2Ls) that were above EPCs, many of these concentrations are
either below the background levels established in Section 3.0 or are associated with
COPCs that are being addressed because of potential human health concerns. The T20Ls
above background are limited to those for plants and invertebrates potentially exposed to
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cadmium, copper, lead, mercury, nickel, and zinc at the bunker drains and drainageway
locations. The TNRCC soil benchmarks for plants and invertebrates that corresponded to
the high HOs and low T2.Ls in Section 52 are based on studies reviewed and summarized
by Efroymson et al. (1997) and Will and Suter (1995). For most metals, these
reviewers expressed only low to moderate confidence in the benchmarks based on the
studies they reviewed. Their applicability to specific sites such as the Offsite WSA is
highly uncertain.

The total acreage of the impacted drainageways and bunker drains is approximately 0.4
acres, which is 3 percent of the total source area acreage (approximately 11 acres) and
0.01 percent of the total Offsite WSA acreage (2,555 acres). Because exceedances of
T2.Ls are confined to this nominal acreage and the potentially impacted species are not
known to be ecologicafly critical to the region, the presence of the inorganic COPCs in
these areas is expected to have a minimal impact on the local ecosystem. Therefore, no
further action is recommended to address compounds in soil/sediment with HOs greater
than 1 or T2.Ls greater than site EPCs, other than those being addressed by the human
health evaluation.

Compounds detected in drainageway and seep surface water, groundwater, and seep
sediment were either below background levels or CULs. Therefore, no human health or
ecological COPCs needing further action in these media were identified in the Risk
Evaluation.

6.1 .4 Recommendations for Site Closure

As discussed in the previous sections, results of the field investigation and risk
evaluation conducted for the Offsite WSA demonstrate that site areas can be closed under
RRSN1 and RRSN2. Table 6-2 summarizes regulatory basis for closure and the actions
necessary to achieve closure for each area (location) included in this evaluation.

Documentation of closure requirements, including removal actions, and demonstration of
RRSN1 or RRSN2 attainment will be provided in a site closure report. The closure
report will be completed following completion of all closure activities at the Offsite

,ws&

6 .2 FACILITY SURVEYS CONCLUSIONS

Conclusions from the facility surveys portion of the RFI are presented below. ACM,
LBP, and limited surface contamination was identified in the survey. There was no -

indication that the ACM, LBP or limited surface contamination was contributing to
environmental media contamination. The survey information is therefore only provided
to facilitate the potential transfer of property at a later date. Additionally, the
information may be used to ensure proper management of waste and dust that will result
when the buildings are demolished.

6.2.1 Asbestos Survey Conclusions

As detailed in Section 3.6.1, a visual asbestos survey was performed in all but one of the
Offsite WSA buildings. During the asbestos survey, 99 suspect ACM samples were
cOllected, thirty-two of which tested positive in eight of the 23 buildings surveyed. One
additional building was believed to contain asbestos based on a visual determination. None
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of the ceiling tiles at the Offsite WSA tested positive for asbestos. Additionally, no
asbestos was found in any of the Offsite WSA storage igloos (i.e., bunkers). Pipe
insulation varied from building to building. Generally, the performed TSI and the aircell
TSI were found to be positive, while the fitting TSI was negative. Nine-inch by nine-
inch floor tiles were all positive while the 12-inch by 12-inch floor tiles varied.
Asbestos containing roofing materials also varied. On the smaller buildings the roofing
felt contains asbestos, while on the larger buildings, only the sealant around the vents
contains asbestos.

It must be noted that visual comparison of similar material is not adequate to determine
the presence of asbestos. When tested, materials that appeared to be identical in
different buildings were found to be positive in one building and negative in the next
building. Table 3-43 and Appendix G summarize all the materials sampled and list their
respective laboratory results to determine whether material in a specific building
contains asbestos.

6.2.2 ISP Survey Conclusions
The LBP survey was conducted at 24 Offsite WSA facilities. Ninety-five paint samples
were collected. Forty-two samples were found to be LBP in 1 of the 24 facilities
surveyed.

In general, the majority of metal exterior building components such as handrails, doors,
door frames, and window frames are coated with LBP. Most interior steel support beams
are also coated with LBP. It was rare to find LBP on other interior components, with the
exception of the floor molding in Bldg. 8507. Some interior wall paint in Bldg. 8514
was found to be positive. The tan exterior wall paint, which is typical of most Offsite
WSA buildings, was found to be positive only on Bldgs. 8500 and 8505. Finally, yellow
safety paint that was used on ramps and stairs was also determined to be LBP.

Table 3-44 and Appendix G summarize all the materials sampled and list their
respective laboratory results to determine whether building-specific paint is LBP.

The results of the LBP survey provided varying results for similar colors of paint on
similar components on different building surfaces. A gOod example of this is the metal
doors on the storage igloos. All of the storage igloos have the same color dark pink paint
on their exterior doors. Only some of the doors were determined to have LBP. It is
surmised that the doors that tested positive for lead have a layer of LBP beneath the top
coat. The results from the survey also show that levels of lead vary from paint to paint
and from component to component. This is also due to different layers and combinations
of paint on a facility component. Paint chip sampling can only determine whether a
sample is or is not LBP. Sampling techniques and laboratory procedures do not
differentiate which layer of paint is LBP. Further repainting, repair, or demolition
procedures do not deal with each distinct layer of paint. Therefore, where the paint was
determined to be LBP, all layers of paint are considered LBP for the purposes of
discussion in this report.

6,2.3 Facility Surface Contamination Survey Conclusions

A facility surface contamination survey was conducted at 13 Offsite WSA buildings as
part of this RFI to determine the extent of contamination from dust and particles
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associated with ordnance on the surfaces of various Offsite WSA buildings.
Contamination was found on the walls and floors in 12 of the 13 buildings. Bldg. 8512
(SWMU 59) was the only building in which no surface residue contamination was
detected. Table 3-46 and Appendix G further summarize the results from the facility
wipe sampling effort.

Both the walls and the floors were determined to have inorganic contaminants above
background levels in eight of the 12 contaminated buildings. The remaining four
buildings only have contamination present on their floors. Generally, the floors seemed
to have higher levels of contamination and more types of analytes detected on them.
Contamination on the floors seemed to be as a result of the previous room/building use
and the fact that inorganic, materials settle better onto a floors than on walls and ceilings.

Higher levels of inorganic contamination were detected on the floors of the paint booth
and HVAC/mechanical room in Bldg. 8503. Also, noticeably higher levels of
contamination were observed on the floor in the work bays of Bldg. 8514, the
Conventional Munitions Shop. Generally, the walls of the weapons storage bunkers had
minimal amounts of contaminants above background levels. The floors in munitions
bunker Bldg. 8531 and Bldg. 8535 had noticeably higher amounts of contamination on
their floors than other bunkers.

Low levels of ordnance residue contamination were detected on the floors of the paint
booth in Bldg. 8503 and in the HVAC/mechanical room in Bldg. 8514.

As stated earlier, no remedial action is necessary to address the low-levels of surface
contamination detected during this survey. This is due to two factors: (1) the 90-day
storage shed (SWMU 59) does not contain contaminant levels above background and
therefore does not require decontamination as part of the RCRA closure and (2) the
surface contamination at other locations surveyed do not pose a threat to the
environment.
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Table 6-1. Selected PAH Results From DW-3 Ditch Surface Samples

DW3-1 17 DW3-1 18 DW3-1 27 DW3-1 28

Benzo(a)anthracene I 6 1.2 6.64 00066 : u

Benzo(a)pyrene 1.8 1.3 0.017 0.13

Benzo(b)fluoranthene I.? 1.2 0.061 0.13

Note: units are in mg/kg.

6-18



49.8146 9

Table 6-2. Summary of Areas of Concern, Basis for Closure, and
Actions Required

Area/Location Basis for Actions Required Prior
Closure to Closure

rea A-i RRSNI No Action Required

Area A-2 RRSN1 No Action Required

Area A-a (SWMU 59 and Building RSN2 Soil Removal/Deed

8503)and DrainagewayDW-l :rt!atl51.
Area A-4 No Action per PSTD No Action Required

Requirements

flea A-B RRSNI No Action Required:

EOD Range RRSN1 No Action Required

Bunker Drains RRSNZ Soil Removal/Deed
Certification

Electrical Transformer Areas RASN1 No Action Required

Leach Field Qismantle Downgradient
WaIWDeed Certificaon

Removed UST at Bldg. 8500 RRSN2 Soil Removal/Deed
Certification

• Removed LJSI at Bldg 8503 RRSN1 Mo Action Required

Removed UST at Bldg. 8505 No Action per PSTD No Action Required
Requirements

Removed UST at Bldg. 8507 BRSN2: Soil RemovàVoeed
CertificatIon

Removed UST at Bldg. 8514 PSTD Closure No Action Required
Requirements

•

Dtainageway DW-3.. RRSNZ Soil Removal/Deed
certification

Drainageways DW-2, DW-4, DW- RRSN1 No Action Required
5, DW-6, OW-?, DW-8, and

- DW-9

Seep Locations - RRSI4I No Action Required

Groundwater RRSN1 No Action Required
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WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Al

Photo Number: Al-a

View: East view

Comments: Overview of Al
Note pole-mounted
translormers near
road.

Site: Al

Photo Number: Al-b

View: West view

Comments: Overview of Al -
Note pole-mounted
transformers near
road.
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Photo Number: A2-a

View: West view

Comments: Overview of A2 at
northern end of
WSA.
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WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: A2



Site: A3

Photo Number: A3-b

View: Southeast view

Comments: View of A3 on
western side of
Building 8503.

Location: Fort Worth, Texas

Site: A3

Photo Number: A3-a

View: West view

Comments: View of A3 on
northern side of
Building 8503.
Note rack of
transformers (sample
location TRF-005)
near right side of
photograph.
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498 482
WSA Photographic Record
Client: AFCEE

Job Number: 3109 Date: August 1997



198 483

Photo Number: A3-c

View: East view

Comments: View of A3 on
southern side of
Building 8503.
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Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: A3



498 48.4
WSA Photographic Reôord
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Photo Number: A4-a

View: South view

Comments: View of A4
southwest of
Building 8514.

The
Environmental

—Company, Inc.

Site: A4



The
•

. Environmental
Company, Inc.

Site: As

198 485

Photo Number: AS-a

View: East view

Comments: Overview of AS.

Photo Number: As-b

View: Northwest view

Comments: Overview of AS.

WSA Photographic RecOrd
Client: AFCEE

Job Number: 3109

Location: Fort Worth, Texas

Date: August 1997

Site: AS



The
Environmental

Company, Inc.

198 48.6
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: EOD Range

Photo Number: EOD-a

View: North view

Comments: Bunker on EOD
Range.

Site: EOD Range

Photo Number: EOD-b

View: Northeast view

Comments: Overview of EOD
Range from top of
bunker.



The

___Environmental
Company, Inc.

498 t87
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: EOD Range

Photo Number: EOD-c

View: North view

Comments: Overview of EOD
Range from top of
bunker.

Site: EOD Range

Photo Number: EOD-d

View: South view

Comments: Overview of EOD
Range from top of
bunker.



The
Environmenta'

Company, Inc.

498 488

Site: Bunker 8531

Photo Number: BD-a

View: N/A

Comments: Bunker drain on
Bunker 8531.

Site: Bunker 8533

Photo Number: BD-b

View: N/A

Comments: Bunker drain on
Bunker 8533.

WSA Photographic Réôord
Client: AFCEE

Job Number: 3109

Location: Fort Worth, Texas

Date: August 1997



The
Environmental

—Company, ma

WSA Photographic Recora
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Removed UST Location

Photo Number: UST-a

View: East view

Comments: Former UST
location on
northern side of
Building 8500.

Site: Removed UST Location

Photo Number: UST-b

View: West view

Comments: Former UST
location on
eastern side of
Building 8505.



The
Environmental

Company, Inc.

LBS 49M
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Removed UST Location

Photo Number: UST-c

View: East view

Comments: Former UST
location on
western side of
Building 8507.

Site: Removed UST Location

Photo Number: UST-d

View: Northeast view

Comments: Former UST
location southwest of
Building 8514,



:198 491
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Power generating
substaion west of
Building 8505, with
racks of transformers.

Site: Power Generating
Substation

Photo Number: TRF-b

View: North view

Comments: Power generating
substaion west of
Building 8505.

___EnvironmentaI.

Company, Inc.

Site: Power Generating
Substation

Photo Number: TAF-a

View: North view

Comments:



___Environmental
—I Company, Inc.

193 4:?
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Transformer

Photo Number: TRF-c

View: East view

Comments: Pole-mounted
transformer east of
Building 8514.



The
Environmental

Company, Inc.

498 493
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 1

Photo Number: DW1-a

View: North view

Comments: View of OWl west of
Building 8503.

Site: Drainageway 1

Photo Number: OWl-b

View: Northwest view

Comments: Dt'ain in OWl south
of Building 8503, site
DW1-009.



498 494
WSA Photographic Record
Client: AFCEE Location: Fort Wortft Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 1

Photo Number: DW1-c

View: North view

Comments: Overview of Swi
looking north.

The

___Environmental
Company, Inc.



Site: Drainageway 2

Photo Number: DW2-b

View: Southeast view

Comments: Overview of DW2
and drain Ieadingtb
DW5.

49$ 495
WSA Photographic Record

Location: Fort Worth, Texas

Date: August 1997

Site: Drainageway 2

Photo Number: DW2-a

View: East view

Comments: Overview of DW2
between bunkers.

The

___Environmental
Company, Inc.

Client: AFCEE

Job Number: 3109



The
En'.ironmenta!

—Company, Inc.

Site: Drainageway 3

Photo Number: DW3-b

View: Southwest view

Comments: Overview of DW3.

WSA Photographic Reuóra
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 3

Photo Number: DW3-a

View: East view

Comments: Overview of DW3.



WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 4

Photo Number DW4-a

View: South view

Comments: Overview of DW4
looking toward
Building 8514.

The
Environmental

"Company, Inc



The

___Environmental
Cornpany, Inc.

Site: Drainageway 5

Photo Number: DWS-a

View: East view

Comments: Overview of D5.

Site: Drainageway 5

Photo Number: DW5-b

View: Northwest view

Comments: View of DW5 outside
east fence of the
WSA.

498 498
WSA Photographic Reborci
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997



The
Environmental

Company, Inc.

198 499
WSA Photographic Recora
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 5

Photo Number: DWS-c

View: West view

Comments: Drain for DW5
outside east fence.



•IT
Environmenta1

— Company, Inc.

198 50.0
WSA Photographic Récorti
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 6

Photo Number: DW6-a

View: East view

Comments: View of DWS outside
north fence of WSA.



EnvironmentaI
Company, Inc.

498 50j.
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway B

Photo Number DW8-a

View: Southeast view

Comments: View of DW8 south
of EOD Range.



Site: Drainageway 9

Photo Number: DW9-b

View: North view

Comments: View of DW9 outside
north fence of WSA.

498 5O2
WSA Photographic Record

Site: Drainageway 9

Photo Number: 0W9-a

View: West view

Comments: View of 0W9 on
north end of EOD
Range.

The
• Environmental

=Company, Inc.
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

.t. ''_ il
I

'Psi.
.4

SSL



EnvironmenfaI
___ Inc.

498 5U3-
WSA Photographic Recbrd
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Drainageway 3

Photo Number: DW3-c

View: South view

Comments: Drain on north side of
Building 8505.



Site: Monitoring Well

Photo Number: WJEPX926-a

View: North view

Comments: View of monitoring
well northwest of
EOD Range.

49o 504
WSA Photographic RecTota
Client: AFCEE Location: Fort Worth Texas

Job Number: 3109 Date: August 1997

Site: Mon tor ng We

Photo Number WJEPX92S-a

View: North v ew

Comments V ew of mon tor ng
we westofEOD
Range

The
Environmental

Company, Inc.



The
Environmental

—'Company, Inc.

.i98 505
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Monitoring Well

Photo Number: XU3212-902-a

View: Outside window

Comments: View of WSA main
water supply well
looking through
window of Building
8504.



The

___Environmental
rcompany, Inc.

198 5.0 6

Site: Background

Photo Number: BK-a

View: Southeast view

Comments: View of background
taken from northwest
of EOD Range.

Site: Background

Photo Number: BK-b

View: East view

Comments: Overview of
background area
northwest of WSA
containing sample
locations BK-003
and BK-004.

WSA Photographic Record
Client: AFCEE

Job Number: 3109

Location: Fort Worth, Texas

Date: August 1997



.198 5O7
WSA Photographià Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

View of background
area northwest of
WSA containing
sample locations
BK-003 and BK-004.

Site: Background

Photo Number: BK-d

View: North view

Comments: Overview of
northernmost
background area
north of WSA
containing sample
location BK-005.

The
Environmental

Company, Inc.

•Site: Background

Photo Number: BK-c

View: Southeast view

Comments:



The
Erwronrnental
Company, Inc.

498 508
WSA Photographic Recora
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Background

Photo Number: BK-e

View: Southeast view

Comments: Overview of
background area
northwest of WSA
containing sample
location BK-006.



The
Environmental
Company, Inc.

498 509
WSA Photographic RecordS
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Hazardous Waste
Accumulation Point

Photo Number: SA-b

View: West view

Comments: View of drilling
operation behind
Hazardous Waste
Accumulation Point.

Site: Hazardous Waste
Accumulation Point

Photo Number: SA-a

View: Southeast view

Comments: View of drilling
operation behind
Hazardous Waste
Accumulation Point.



Site: Sampling/Decon Area

Photo Number: SA-d

View: Sampling Table

Comments: Example of sampling
operation.

498 51
WSA Photographic Fiecor
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Sampling/Decon Area

Photo Number: SA-c

View: Sampling Table

Comments: Example of sampling
operation.

The
En'Aronmental

Company, Inc.



The
Environmental

—Company, Inc.

498 51I
WSA Photographic Record
Client: AFCEE Location: Fort Worth, Texas

Job Number: 3109 Date: August 1997

Site: Contractor Trailer

Photo Number: SA-e

View: North view

Comments: The mighty sampling
crew.
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APPENDIX B

UNDERGROUND STORAGE TANK LOCATION DIAGRAMS



496 514

January 1998

Project Yanager
8. Dutfrier

Prepared ty
AMM

3109-071

BwIcnn&1catçcnnc
1 inch = 10 feet

Building 8500
UST Borehole Locations

Concrete Sidewalk

Gauging

BLDG..
8500

Fuel Supply & Return

750 Gallon
Oil UST (Removed)

Vent Line

Legend
-

Borehole

Piping

C Removed UST



4 98

•IL - -\ 2,000 Gallon
Fuel Oil Tank
(1/2 Exposed,

Removed)

Stand

Legend

Borehole

Piping

Removed UST

January 1998 3109-071

Project Manager
6. Oufiner

Prepared by sethEnworrn&dol
MW Qxrxnq,kt.

BLDG.
8503

Pavement Edge

Fuel Supply &
Fuel Return Vent

Date Project No.

4N- 1 inch = 20 feet
Building 8503

UST Borehole Locations



49o..bi6,

I
Gauging Line

I
Fill Line

Fill Hole

5,000 Gallon Diesel UST (Removed)

Date

January 1998

Project Manager
0. Duffner

Prepared by

AMM

Project No.

3109-071

cc:
Vent

BLDG.
8505

Legend

0 Borehole
— — — Piping

fl Removed UST

•1I
The I 1 inch=lofeet Building 8505

UST Borehole Locations



498.¼.51r
.7-i

1000 Gallon Fuel
Oil UST (Removed)

Janua 1998
Project Manager

B. Duffner

Prepared by

AMM

Line

Return Line

Fill Hole

BLDG..
8507

Legend

Borehole

Concrete

Piping

Pavement

Removed U ST

Date Project No.

3109-071

1 inch = 10 feet UST
Building 8507
Borehole Locations



I
r

RAM P

49d bit

BLDG.
8514

S

4FueI Supply Line

OOO
Gallon Diesel UST (removed)

Fill Hole
Vent

LOADING DOCK

Fuel Pump

Legend

Borehole

Piping

Removed

.L

UST

Date

January 1998

Project Manager
B. Duifrier

Prepared by

AMM

Project No.

3109-071

SMaid 1 inch = 25 feet
Building 8514

UST Borehole Locations



L
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APPENDIX C

SURVEYING DATA



198 52i

Soil Borehole Coordinates and Elevations

Location Northing Easting Elevation (it)
A1001 1:1. 6.965,855:01 2269,354,64:: . .:H75L79.
Al -002 6.965,855.73 2,269,434.51 .

A1-003 6,965,857 48 2 269±533 27 753 13
Al -004 6,965,856.88 2,269,634.64 751.15
Al005 :.: :. . 6,965,859.26.: .

Al -006 6,965,829.87 2,269,31 7.96 757.97
Al -007 6,965 835 67 2,289,333 42 756 82
Al -008 6,965,835.46 2,269,433.26 754.83
A1-009 6,985,83648 2,269,53235 752 61
Al -010 6,965,836.37 2,269,635.18 750.72
Al-Oil 6,965 838 22 2 289,734 64 748 07
Al -012 6,965,837.60 2,269,828.82 746.88
Al -013 6 965733 77 2,269,311 84 759 56
Al -014 6,965,733.75 2,269,335.83 759.07
IA1-015H .

.

6,965,735.52
. . 2,269,435.24 . ... .757281

A1-016 6,965,736.26 2,269,535.01 754.60
Al -017 6 965,737 74 2269 633 91 752 07
Al-Ole 6,965,739.35 2,269,734.54 749.04
Al-019 6,965,63259 2289,31462 75927
Al -020 6,965,633.83 2,269,336.42 758.90
Al-Ott 6,965,634 35 2,269,436 14 756 93
Al -022 6,965.637.59 2,269,536.71 755.37
Al-023 .

. 6,965,637+26
. 2,269,635l6 .

Al -024 6,965,534.40 2,269,31 5.74 758.48
Al 025 6 965,534 64 2,269,334 62 756 67
Al -026 6,965,536.73 2,269,435.67 755.72
Al-027 I 6,965,537:23 2,269,53549

..
753•88•

Al-028 6,965,435.64 2,269,437.09 752 03
•A1029• . 6,965,885.17 . 2,269,361 80 75655
Al -030 6,965,906.36 2,269,359.83 755.74
Al-031 . .. .. 6.965,899S9 2,269333,O0 . 1. 756.73
Al -032 6,965,925.86 2,269,31 3.96 756.49
:Al.033 .. . .... .:6..96.S,a8.6 .13: 7 : 2,269,284 59 : 757,31:
Al -034 6,965,833.64 2,269,285.41 758. 29
Al -100 6,965,632 60 2,269,314 62 759 27
Al -101 6,965,612.59 2,269,314.62 759.27
A1-102 6,965,682 59 2,269,314 62 7.59 27
Al -103 6,965,622.59 2,269,324.62 759.77
.Al1O4. 6,965,642.59

.
2.269,32462

Al-l 10 6,965,435.44 2,269,437.09 752.03
Al-Ill 6,965,44564 2,269,43709 75203
Al-i 12 6,965,435.64 2,269,447.09 752.03
Al-I 13 6±965,425 64 2,269,437 09 752 03
Al-i 14 6,965,435.64 2,269,427.09 752.03
A2MOI . . . 6+986138064 .

2,269,738.82 : 7443

C- 1



498 5Z?1'''' ¶

Soil Borehole Coordinates and Elevations

Location Northing Easting Elevation (ft)
A2-002 6,966,362.59 2,269,772.61 742.66
A2-003 698L36L19 226S96l85 74117
.?-90.4.. 6,966,363.11 2.269,997.58 .. 740.96
nODS 69s6a6a.74 2,27017B89 78L19
A2-006 6,966,367.18 2,270,211.01

A2Q&7 s.ge63&8.84 227Q39O29 737ft7
A2-008 6,966,366.78 2,270,426.54 737.16
A3-00t 6,965,48 2,26942S410T '7572
A3-002 6,965,458.17 2,269,227.00 756.84
A3003 6965,457741 22691&727 75W29
A3-004 6,965,447.94 2,269,114.87 756.10
A3.f06'5 69€53S$9 2,269 1W 43,; ' 76 1
•3-Q06 6,965,352.57 ,269,109.10 756.49
A3007 6 965,$0220 2269108 7$ , 758 Th
A3-008 6,965,260.96 2,269,106.00 756.52
A3409 6,965,2Q3;75 2,269 105 85 75€4Q3-00 . 6,965,248.92 2,269,109.38 756.40
A3011 6965,22809 226911639 75621
A3-012 6,965,220.46 2,269,166.92 756.00
A8-012 6,966,21914 2,26922092 755S&
A3-01 4 6,965,21 9.89 2,269,269.93 755.06
AS 015 6 965,353 04 2,26910Q 72 755 70
A3-01 6 6,965,303.10 2,269,1 00.58 756.22
A&017 6,966,25408 2,269 097 45 75591
A3-018 6,965,248.58 . . 2,269,115.49
AS 019 6965,24836 2,26912292 75680
A3-020 6,965,274.36 . 2,269:115.2
A8-021 6,965,27456 2,269 121..06 756 84
A3-024 6,965,280.76 . 2,269,080.85 755.60
A3.025 6 965,236 95 2,269080 9 754 94
3-1OO . 6,965,468.58 2,269,264.30 .. 7.22
A&1O1 6,966,4ft8 17 2>269,22700 756 84
A3-102 6,965,467.41 2,269,157.27 756.29
A3103 6,965,45794 2269 111 87 75$ lb
A3-104 6,965,218.09 2,269,116.39 7.31
A&106 696521046 226916692 765.M0
A3-106 6,965,209.14 22692209 54.90
'AS 107 6,965,209 89 2269269 93' 7 06
A3-1 10 6,965,483.17 2,269,1 92.27 760.00
AZ-Ill 69€5,468O0 2,269i 00 00 780 00

. 2,269,082.43 76
AZ-1 6,965352.57 2269084 to 760Q0
A3-1 14 6,965,483.17 2,269,192.00 760.00
As-fm 6,96&,1G400 2,269 244 0 75250
A3-1 20 6,965,351.57 2,269,109.10 756.49

C- 2



Soil Borehole Coordinates and Elevations

Location Northing . stig Elevation (ft)
A3-121 6,965,361 57 2,269,109 10 156 49
A3-122 I &965,342.57 2,269,109.10 75Q49
A3-123 6,955,353 04 2,2692095 72 756 49
A3-130 6,965,243.36 2,269.122.92 756.0
A3-13I 6,965,24836 2,269,12992 75680
AS-i 32 6,965,274.36 2,269.1 20.24 756.78
A3-133 6,96527436 2,269,11024 75678
A4-001 6,964,909.31 2,270,421.75 7?8.?c
A4-002 6 964,909 84 2,270,417 52 738 23
A4-003 6,964,917 2,270,423.25 738:22
A4-004 6,954,916 41 2,270,417 12 738 22
A5-001 6,964,878.55 2,271,214.55 743.05
A5002 6,954,974 71 2,271,21301 743 17
A5-003 6,964,906.50 2,271,140.14 741.98
A5-004 6,964,982 87 2,271,152 82 743 57
BD-001 6,965,915.75 2,269,425.86 . 755.27
B0-002 6 965,916 49 2,269,451 42 754 85
BD-003 6,965.91 8.05 2,269,640.59 750.97
80-004 5,955,918 02 2 269 665 87 750 78
BD-005 6,965,920.24 2,269,853.39 746.74
80006 6,965,920 IS 2,269,81925 746 31
BD-007 6,965,921.99 2.270,067.35 742.24

6,955,922 15 2 270,093 23 741 69
80-009

.
6,965,924.1 1 2,270,281.57 738.05

80-010 6 955,924 19 2,270,306 86 737 57
BD-01 1 6,965,925.89 2,270,495.34 733.46
80-012 6,965,926 46 2,270,521 01 733 53
SD-Ui 3 6,966,278.41 2,270,636.22 735.23
80-014 6,966,278 36 2,270,610 55 735 14
BD-015 6,966,276:87 2,270,421.76 737.64
80-016 6,966,275 95 2 270,396 49 737 80
BD-017 6,966,274.74 2,270,207.99 739.52
80-018 6 966,27409 2,270,182 17 739 75
BD-019 6,966,272.18 2,269,994.08 741 .4t
80-020 6,966,271 77 2,269,968 75 741 60
BD-021

. 6,966,270.06 ?.?.769.05 743.01
8O0 . .: 6,966,26945 :. 2,269,743.50. .. . .

BD-100 6,965,91 6.49 2.269,451.00 754.85
80-101 6,965,914 49 2,269,449 42 754 85
BD-102 6,965,923.24 2,269.853.39

-
746.74

80-103 6,965,920 24 2,269,853 69 746 74
BD-104 6,965,916.49 2,269.455 00 746.74
60-105 6,965,910 49 2 269,451 42 746 74
BD-106 .. . 6,965,902.80 2,269,377.68 755.87
:80407 . e,9ss,gos.47::.: 2,269,407�6:.. I I

C- 3



•19 r

Soil Borehole Coordinates and Elevations

Location Northing Fasting Elevation (ft)
BD-108 6,965,909.21 2,269,469.63 754.75
60-109 6,9659oa54

'
2,26%498 90

BD-1 10 6,965,905.02 2,269,592.64 751.67
$0411 6965,9w 69 Z2e9.,622 22
BD-112 6,965,910.69 2,269,684.09 750.38
60-113 6 96S,90502 2269713 43 7$OjS
BD-1i4 6,965,907.24 . ?!269,8P?? 47.74
BDIIS 69€6,91291 22698S4S 77.24
BD:116 6,965,912.6 2,269,897.57 746.01
SD-lw B 9859G6 99 2,26G.92$ 90
BD-1 18 6,965,908.96 2,270,019.34 742.84
&b-ii9 69€&914 €3 2,270 04$j2 7454
BD-120 6,965,914.63 2,270,1 11.54 741.49
BD-121 :' 696S908S 2270414Ot7 74149
BD-122 6,965,91 0.93 2270,233.56 739.05
SD12S 6965,916 60 2r27&63.i4 7SiJ5
BD-124 6,965,91 6.85 2,270,325.01 737.17
60-126 esesan 18 227oaM 36 72667
BD-126 .. . 6,965,912.91 . 2,270,447.28 734.36
SD-127 Q9€6,91858 2,27047626 j83ft6
BD-128 6,965,919.07 2,270,539.23 ... 73?3
80.429 6$6&91340 2,270456856 73285
BDI?O ... 6,966,283.41 2,269,695.43 3.78
60-131 6 966,277A9 2,26L726 01 74158
PD-i??.. 6,966,277.74 2,269,787.38 74?.51.
60-133 696628365 2,269481671 742.31
BD-134

. 6,966,285.38 . . 2,269,920.74 741.70
60 135., 6966,279 46 2,269 950 sg 741 60
BP.436 6,966,279.7 2,270,012.44 41.30
80-137 6 966,28623 2,270041 78, J4t 0
BD-i38 . 6,9,287.60 2,270,134.2? 740.25
60-139 6966,28l2& 2,270.163 80 7&0i00
BD-140 6,966,282.42 2,270,226.16 9.22
60-141 6$66,288S4 2,2704255 50 isae'b
BD-142 6,966,289.57 2,270,348.43 738.80
S0-i43 6;9€6,2&&€& 2,27037801 7B0
BD-144 . . . 6,966,284.39 . . . 2,270,4398Th 7.3 .24
80-145 6,966,29031 2,27Q469 22 72634
BD-i47 . 6,966,292.04 2,270,562.40 736.14
BD-14& 8966,266 12 2,270.591 98
BD-149 . . 6,966,286.12 ?,270!64..35
80-150 64966,29204 2,27068388 734S3
BK-00i 6,966,940.00 . 2,268,330.3 775.68
SK-002 64966j51 2 2,26&,74S 82
BK-003 6,966,828.77 2,269,1 72.33 741.63

C- 4
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Soil Borehole Coordinates and Elevations

Location Northing Easting Elevation (ft)
BK0O4 6,966,88415 2268,87586 75032
BK-005 6,967,211.11 2,269,078.35 745.38
BK-006 6,967,041 1? 2,26L78'$ 51 ' l4tOD
BK:007

.
6,966,581.44 2,268,821.07 757.00

'BK OS: . -:..,: .6;$6643S:Qj c; : . 2268 97;9:;; ..::1. J500.
BK-009 6,967,711.72 2,269,298.88 741.56
EK-O1G 6,96352.fl'; 2,270,101' 9 c £9&00
DW1-001 '?.i:36 2,269,095.78 . 75q9
DWLdb2 6,$6532 79 2,269,OftOS 74214
DW1-003 §.?.5.?P.?4. 2,269,091.02 753.36
VW1-004 6,C965,281+7t 2.269,088 49 753 fl
DW1-005 6,965,258.49 2,269.088.44 752.66
,PWI-OO6 6,965,249 7 2269,089+00 Y52 94
DW1-007 6,965,228.30 2,269,087.13 752.38
OWl -008 6,965,1G 11 2,269,087 11 751 78
DW1-009 6,965,205.56 2,269,194.44 75?.1
Owl-OlD 6,965,0171ä 2269,273 21 741 .77
DW1-100 . 6,965,393.36 2,269,095.7 5.00
OW1-10j 6,965,203,30 2,269,087 13 75208
DW1-102 6,965,1 55.11 2,269,087.11 751.58
OWI-W3 6,965,19556 2,269,19444 75251
DW1-104 6,965,137.11 2,269,092.11 751.28
'Owl-los 6,965,11711 2,269,09711 75085
DW2-001 6,966,051.30 2,269,735.86 747.87
0W2-002 6,956,060 79 2,270,208 96 136 50
DW2-003 6,965,983.47 2,270,594.64 729.52
OWS-0Ol 6,965,352.39 2,269,765 48 742 67
DW3-002 6,965,458.15 2,270,377.54 735.00
OWS-OCS 6,965,803 27 2,27Q596 58 728 57
DW3-100 6,965,31 0.35 2,269,714.84 743.30
0W3-10l 6,965,358.41 2,289,756 03 tfl 77
DW3-102 6,965,351.15 2,269,742.57 742.93
OW3-103 6,965,310 35 2,269,71484 74328
DW3-1 04 6,965,362.66 2,269,795.67 742.5'3
0W3-105 6,965,37009 2,269,853,67 741 72
DW3-106 6,965,309.35 2,269,714.84 743.28
OWS-lO? 6,965,309 87 2,269,731.15 744 40
DW3-108 6,965,289.32 2,269,715.67 743.48
0W3-109 6,965,3Pt37 2,269,695 99. 745 72
DW3-11O 6,965,384.66 2,269,766.40 746.49
OWS-Ill 6,965,386 76 ,2,269,769 73 744.54
0W3-1 12 6,965,390.89 2,269,853.46 745.01
tW3-fl3 6,965,354,68 2,26S,8S,2 743 81'
DW3-1 14 6,965,389.65 2,269,902.78 743.80

59539 . f'. 2,269.903i7T' .

C- 5
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Soil Borehole Coordinates and Elevations

Location Northing Easting Elevation (It)
DW3-1 16 6,965,350.81 2,269,906.13 744.14
DW3117 6.965.370 16 2 26%953,97 740 97
DW3-118 ,965,364.60 2.,? ,053.49
DWS U 6,9€5,4120b 22G9 T985
DW3-il.20 6,965,417.04 96.29

. 740.14
746 13
743.82

:1 $34154.i Y1.. ..:?99tT?.-
DW3-122 6,965,389.51 2,269,954.09 742.78

6,96550 63 2,26a,g5sftQL 742 81
DW3-124 6,965,322.20 2,269,955.14 742.75
,0W3425 6985S&455 2,27005418

.

14125
DW3126
sbws*127 .

,965,345.76
6966,369 35

?,?70,529
2,270 10225 ,

741.60
73&22

DW3-128
. 6,965,370.98 2,270,152.93 739.25

.PW4'1.Z? : .: :.;S65,49..5i . 22fl200
DW3-130 6,965,368.97 2,270,202.86 738.80
0*3-131 6966,31822 2,270204ST 73943
DW3-132 6,965,367.72 . 2,270252.77 738.46
DWS 133 6965S6769 22703O242 73804
DW3-134 4i29 2,270,099.37 740.59
W4-001 6966,31&40 2,270 631 20 788 84
DW4-002 . . 6965,786.02 . 2,270,624.20 729.89
DW4 100 696531540 2,270&3120 73884
DW4-101 . 6,965,326.40 2!270,631 .20 738.84
0W4 102 6,965,30&40 2,210 629 20 738 84
DW4-103 . 6,965,326.40 2,270,621.20 739.84
DW4-104 6 96530&4O 2.27O62I 20 739 84
DW5-0O1 6,965,859.11 2,270,918.55 719.92
OWS 002 6,968,06&€0 2,271 043 35 323 41
DW5-003 6,965,923.60 2,271,291.8 708.20
0W5-004 6 96L99958 2 271340 92 706 40
PW6-001 966,548.6 2,270,324.22 724.63
0W6-002 6,966,533 59 2,2Z04740 98 730$1
DW7-001 6,966,227.69 2,269,401.13 739.36
twe-ooi 6 96524&59 2268464 43 760 a'i
DW8-002 6,964,716.05 2,268,568.03 732.98
0W9-001 6 968,098 71 2,26& 8&0S2 740 52
DW9-002 6,966,471.80 2,269,413.89 719.37
DWO-003 6 966412 00 2t2694383 0Ô 73&00
PP:001 6,965,906.00 2,268,062.00 779.00
EOD-002 6,966,016 04 2,28& 140 77 711 20
EOD-003 6,966,021.60 •2268,278.00 763.00
EOD-004 6 98543t60 226$383 10 769 00
EOD-0O5 6,965,811.60 2,268,488.10 769.00
EOD006 6;96&,&aeSo 2,26&.60t10 759 00
EOD-007 6,966,086.60 2,268,468.10 748.00
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Soil Borehole Coordinates and Elevations

Location . . Nong Easting. Elevation Ut).
EOD-008 6 965,911 82 2,268,282 10 766 44
EOO-009 6,965,623.70 2,268,216.09
EQO-OlO 6,965,834+16 2,26&276 30 771 39
EOD-01 1 6,965,836.60 2,268,1 98.10 774.00
ECO-lOC 6 965,88640 2,268,608 10 759 00
EOD-101 6.965,896.60 2,268,608.10 . .. 758.99
EOD-102 6,965,686 60 2,268.61$ 10 159 50
EOD-103 6,965,876.60 2,268,608.10 759.50
:EQD-104 ::.. 6.965,88GM .2,268,598:10 ::.. 7$9.00:
EOD-1 10 6,965,623.50 2,268,21 6.09 779.32
EQO-lIl 6,965,623 70 2,268,22609 779 32
EOD-1 12 6,965,613.70 2,268,21 6.09 77932
EOD-113 6465,623 70 2,268,206 09 779 32
LCH-001 6.964,675.60 2,269,51 733.00
LCH-002 6,964443 00 2,269,478 00 729 80
LCH-003 6,964,642.40 2,269,51 5.40 730.20
LCI-t-100 6,964,64300 2,269,47700 73000
LCH-101 6,964,625.00 2,269,484.00 726.00
SP-001 6,964,649 00 2,269 627 00 736 00
SP-002 6,964,763.00 2,270,118.00 738.00
SP-003 6 965,656 00 2,271.253.00 733 00
SP-004 6,965,286.00 2,268,485.00 766.00
TREGOI 6,965,36330 2,26961192 74681
TRF-002 6,965,359.33 2,269,696.28 746.55
TRF-003 6 965,361 71 2,269,631 71 747 53
TRF-004 6,965,21 6.32 2,269,709.07 743.66
TRF-005 6,965,46041 2,269,19742 75646
TRF-006 6,965,146.84 2,269,085.24 751.32
TRF 007 6 965,050 21 2,269,453 50 740 48
TRF-008 6,965,057.39 2,270,232.50 739.67
TRF-009 6,965,151 34 2,270,733 43 743 28
TRF-010 6.965,281.26 2,270,732.33 742.43
TRE 011 6,965,83531 2,269,56359 752 00
TRF-012 6,965,840.08 2,270,1 64.82 739.5t
TRF-013 6,965,917 60 2,270,725 66 728 80
TRF-014 6,966,361.83 2,270.391.79 737.40
TRF 015 6,966,349 71 2,269,67272 741 76
TRF-016 6,965,770.82 2,269,226.71 763.09

.6,965,497i14. 2,269,24825 75fl5
.UT-002 6,964,894.46 2,270,41 6.52 737.84
USI_003 6 964,935 86 2,269,332 27 740 61
UST-004 6,964,932.28 2,269,333.82

.
740.51

031' 005 6,964,929 90 2,269,365 24 740 46
UST-006 6.965,326.30 2.269,794.90 743.71
.ust-o .

. •6•932•5a 2,269,786.69 . . :..744:o0

C- 7
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Soil Borehole Coordinates and Elevations

Location Northing Easting Elevation Ut)
UST-008 6,965,334.06 2,269,786.60 743.79

6,985448 89 22saas 6& 74:77
UST-OlO 6,965,477.13 2,269,248.02 755.95

. $8*PI4P4X Z 2,28L89&T&
WJEPX926 6,966,434.80 2,268,238.60 771.50
XU3 oo L$5,G32.it ?ZS* ;744 ;&
XU3212-902 6,965,1 80.31 2,269,694.64 742.86

S
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S PROPERTY DESCRIPTION

Being a 246.850 acre tract of land situated in the F.W. Shoeverling Survey, Abstract No.
1398, the E. Cathey Survey, Abstract No. 392, the Socorro Farming Co. Survey, Abstract
No. 1840, ;the J.M. Rice Survey, Abstract No. 1799, the S.B. Hopkins Survey, Abstract
No. 673, the G.B. Kenney Survey, Abstract No. 920, the E.L. Alford Survey, Abstract
No. 2000, and the J.P. Woods Survey, Abstract No. 1886, Tarrant County, Texas, said
246.850 tract of land being all of a 247 acre tract of land condemned by the United States
of America with the "Judgment on Declaration of Taking No. 1" recorded in Volume
2873, Page 583, Deed Records, Tarrant County, Texas and being corrected in Volume
3338, Page 242, Deed Records, Tarrant County Texas, said 246.850 acre tract of land
being more particularly described by metes and bounds as follows:

BEGINNING at a concrete monument with brass cap stamped "Corps of Engineers"
found in the west line of said 247 acre tract of land and being in the easterly line of a 35
acre tract of land deeded to Rudy E. Lambert and recorded in Volume 6485, Page 157 of
the Deed Records, Tarrant County, Texas, from which the southwest corner of said E.L.
Alford Survey, Abstract No. 2000 and the southeast corner of said J.T. Allen Survey,
Abstract No. 67 bears, as described by deed recorded in Volume 3338, Page 242, Deed
Records, Tarrant County, Texas, North 26 degrees 50 minutes 00 seconds West, a
distance of 430.00 feet, and from which a point for the northeast corner of said GB.
Kenney Survey, Abstract No. 920 bears, as recorded in Volume 3338, Page 242, Deed

1 Records, Tarrant County, Texas, North 59 degrees 10 minutes 00 seconds East, a distance
of 755.00 feet;

THENCE North 05 degrees 24 minutes 49 seconds East, with the most westerly line of
said 247 acre tract of land and with the easterly line of said 35 acre tract of
land, a distance of 1840.03 feet to a concrete monument with brass cap
stamped "Corps of Engineers" found for the most westerly northwest corner
of said 247 acre tract of land, said concrete monument with brass cap
stamped "Corps of Engineers" being a corner in the easterly, line of said 35
acre tract of land;

THENCE North 50 degrees 53 minutes 31 seconds East, with the northwesterly line of
said 247 acre tract of land, a distance of 1120.13 feet to a,concrete monument
with brass cap stamped "Corps of Engineers" found for the most northerly
northwest cOrner of said 247 acre tract of land, said concrete monument with
brass cap stamped "Corps of Engineers" also being on a common line with a
234.49 acre tract of land deeded. to Nathaniel L. Myers as recorded in
Volume 5827, Page 07 of the Deed Records, Tarrant County, Texas;

THENCE North 89 degrees 21 minutes 01 seconds East, with the north line of said 247
acre tract of land and with a common line of said 234.49 acre tract of land, a
distance of 1885.13 feet to a concrete monument with brass cap stamped
"Corps of Engineers" found for the most northerly northeast corner of said
247 acre tract of land, said concrete monument with brass cap stamped
"Corps of Engineers" also being a corner in a comipon line with said 234.49
acre tract of land;

THENCE South 47 degrees 44 minutes 51 seconds East, with the northeast line of said

land, a distance of 1144.06 feet to a concrete monument with brass cap
stamped "Corps of Engineers" found for the most easterly northeast corner of
said 247 acre tract of land, said concrete monument with brass cap stamped
"Corps of Engineers" also being a corner in a common line with said 234.49
acre tract of lahd;

Page 1 of2
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THENCE South 02 degrees 05 minutes 04 seconds East, with the east line of said 247
acre tract of land and with a west line of said 243.49 acre tract of land, a
distance of 1380.13 feet to a concrete monument with brass cap stamped
"Corps of Engineers" found for an interior eli corner in the east line of said
247 acre tract of land, said concrete monument with brass cap stamped
"Corps of Engineers" also being a corner in the west line with said 234.49
acre tract of land;

THENCE South 89 degrees 59 minutes 49 seconds East, with the east line of said 247
acre tract of land and with the west line of said 243.49 acre tract of land, a
distance of 169.99 feet to a concrete monument with brass cap stamped
"Corps of Engineers" found for an exterior elI corner in the east line of said
247 acre tract of land, said concretc monument with brass cap stamped
"Corps of Engineers" also being a.corner in the west line with said 234.49
acre tract of land;

THENCE South 00 degrees 00 minutes 11 seconds West, with the east line of said 247
acre tract of land and with the west line of said 243.49 acre tract of land, a
distance of 201.09 feet to a 5/8" iron rod with aluminum cap stamped
"Gorrondona & Assoc. Inc., Forth Worth, Tx." set for an exterior ell eomer
of said 247 acre tract of land, said 5/8" iron rod with aluminum cap stamped
"Gorrondona & Assoc. Inc., Fort Worth, Tx." also being a corner in the west
line with said 234.49 acre tract of land;

THENCE North 89 degrees 59 minutes 49 seconds West, with the east line of said 247
acre tract of land and with the west line of said 234.49 acre tract of land, a
distance of 328.94 feet to a concrete monument with brass cap stamped
"Corps of Engineers" found for the an interior elI corner of said 247 acre tract
of land, said concrete monument with brass cap stamped "Corps of
Engineers" also being a corner in the west line with said 234.49 acre tract of
land;

THENCE South 38 degrees 43 seconds 55 minutes West, with the southeast line of said
247 acre tract of land and with the west line of said 234.49 acre tract of land,
a distance of 1200.62 feet to a 5/8" iron rod with aluminum cap stamped
"Gorrondona & Assoc. Inc., Forth Worth, Tx." set for the most southerly
southeast corner of said 247 acre tract of land said 5/8" iron rod with
aluminum cap stamped "Gorrondona & Assoc. Inc., Fort Worth, Tx." also
being a corner in.a common line with said 234.49 acre tract of land;

THENCE North 87 degrees 16 minutes 05 seconds West, with the south line of said 247
acre tract of land and with a common line of said 234.49 acre tract of land, a
distance of 1360.69 feet to concrete monument with brass cap stamped
"Corps of Engineers" found for a corner in the south line of said 247 acre
tract of land, said concrete monument stamped "Corps of Engineers" also
being a corner in a common line with said 234.49 acre tract of land;

THENCE South 89 degrees 36 minutes 30 seconds West, with the south line of said 247
acre tract of land and with a common line of said 234.49 acre tract of land,
passing at a distance of 366.73 feet a point for a common corner of said

______ 234.49acrQtractoE.land,.sai&poinLbeingahemosttsoutherly=northeast-corner
-

of said 35 acre tract of land, in all, a distance of 1011.50 feet to a concrete
monument with brass cap stamped "Corps of Engineers" found for the most
southerly southwest corner of said 247 acre tract of land, said concrete
monument stamped "Corps of Engineers" also being a corner in the east line
with said 35 acre tract of land;

.1 THENCE North 39 degrees 08 minutes 27 minutes West, with the southwesterly line of
said 247 acre tract of land and with the east line of said 35 acre tract of land,
a distance of 861.85 feet to THE POINT OF BEGINNING and containing
10,752,765 square feet or 249.850 acres of land, more or less.

Page 2 of 2
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Borehole (Location) ID: A ia

Fe\kôct

GEOLOGIC BOREHOLE LOG

1.

Date/rime Tolal Depth Reached

Lithology Description

SOIL TYPE. rnotIers/grain size, sorting, color, cementf

lithiticatlon, moisture content, porosity, permeabi!ityflracturing

00S' u-r4&CC Sci-p€

Q.5-. '-' U t&Lr "
4 cros,4 4. cnA 4>

A) -Os3-c
VOf, 'T'pj

sk5 SVGCs

EsIabIlshfrg Company The Environmental Co

Oritung Foreman

Sc CRSWL I seto. 18 (WSA) I Location Type BOREHOLE (BH)

i98 546
Page _J,,,,,,,, oi_,

Date/Time Ortuing Started V/2+- °tR-
Depth

(leet)

Location Description Al c c 3 cc u &'s*t— t4 bccr\ce c

•
Grow4 Surlace Elevation I Datum

Sampling Device \a_ 4 p tC71't Borehole Diameter (Inches) Total Depth (Feet) f , :?—

'/.
Recov

(flRC CS I Drittino Company l'fl &/ t

Sampling

Sarnpte Blow

Depth Counts PD

GeologIst
I

-

ASTU

cct€
Lithotogic

Codes

1

Oi-'.o
Slrst-

order

Gr coc,g,.

Remarks: Drilling Problems,

Equipment, Water levels,

Samples, Weather, Time
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GEOLOGIC BOREHOLE LOG

Borehole (Location) ID: _____________________________ - Page ....j..... of

ic CRSWt.
.

I ser 18 (WSA) iocation lype BOREHOLE (BR)
Loca6onDescdpliofl Ri sc(ck 35± roD couh c' un'cec drains
EstabIishg company The Environmental Co. Geologist mW (S Drilling Company fli tJ I -'-i
Drilling Foreman F".. R C) O. (_[)OV"t Ground Surlace Elevation Dat.pn

Sampling Device S f) U'\ c. (700'C\ Borehole Diameter (Inches) ..,'),, Total Depth (Foot)

Dateflime Drilling Started 8(z—'t /9 f O'+.3 3 Data/TIme Total Depth Reached 0 if '. t/ Z
Depth

(feel)

— Samptng
% Sample Blow

Flecoy Depth Counts PC

t A$TM Lithologic

Codes

Lilhology Description

SOIL TYPE. modlliersigraln size, sorting, color, cement/

lithitication, moisture content, porosity, permeability/fracturing

Strat.

order

Remarks: Drilling Problems,

Equipment. Waler levels.

Samples. Weather, Time
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GEOLOGIC BOREHOLE LOG 4 98 5 4 8k-

Borehole (Location) ID: Itt — Di c
Page I ot

I Location lype

LocatIonD,srrtpon h\ scick 3'- COcA) cOLC\h. o-c b,-cc-ecs
EstabllshwigCornpany The Environmental Co Ge&.lst L ffl e r I Drilling Company ffl fUll en
Drilung Foreman fZ' P. , i COCV'\ -J IGround Sirtace Elevation i Datum

a. Total Depth (Feet) -
Dale/Time Total Depth Reached 9.

SOIL TV

—; I.
Lithology Description

—
Strat' Remarks: Drilling Problems.

PE. mollersfgrain size, sorting, color. cement/ order EquIpment, Water levels.

lithitication, moisture content, porosity. permeability/tracturing Samples. Weather. Time
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I CRSWL SJletD 18 (WSA)

Borehole DIameter (Inches)

BOREHOLE (BH)
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Borehole (Location) ID: __________

GEOLOGIC BOREHOLE LOG

Page j, of

AFIC CRSWL I siieir 18 (WSA) t.ocauon Type BOREHOLE (SM) V
Location Dewiplion 1 k ' Qca) spkL o4 buCe-s
Establishlig Company The Environmental Co

I

Geologist L.. (flu CS I Drilling Company ifl &ii
Ground Stntace Elevation DatumDriltng Foreman P. (S ( ft

a

Borehole Diameter (Inches) I Total Depth (Feet)

Date/Time Total Depth Reached

k/Q'

1

Remarks; Drilling Problems,

Equipment. Water levels.

Samples. Weather. Time

2

;3 RInM+
Lithology Description Sirat.

SOIL 'TYPE. mothliers)grain size, sorting, color, cement! order

lithiticatlon, moisture content, porosity, permeability/fracturing

O-O.s' StrMtcc
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GEOLOGIC BOREHOLE LOG ' "

Borehole (Location) ID: _____________________________ ..._L J._.

cL'&

Ltnkt

I CRSW.. sitei 18 (WSA) I Location T. BOREHOLE (BH)

Location Description I1' oc.A , c(90) csOu+h crc \&nVec clf&tpo, ens-ecrsnts-t &urp\c
Estabtishkg company The Envirormental Co Geolist L (flu p Drilling Company IT) aij i• rn
Drilling Foreman Fl R n'o\rtn.tfl Ground Surface Elevation Oattn

Borehole Diameter (Inches) — ,,,,. Total Depth (Feet) • -5"'
Date/Time Total Depth Reached ii+ I+ o&' 'i o

1

Lilhology Description
-, -

SOIL TYPE. modiliers)rain size, soiling. color, cement/
tithilicatlon, moisture content, porosity, perm.abiiityflracturjng

-- (0
a

Strat.

order

Remarks: DrIlling Problems

Equlpmenl, Water levels,

Samples, Weather, Tth'e

CLI

2

— I
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t},5

cO5-
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GEOLOGIC BOREHOLE LOG

Total Depth (Feet)

Date/Time Total Depth Reached 'of zm/ g — 09i0
Lilhology Descript on

5011. TYPE. motiersdgrain sire, sorting, color, cement!

lithilicalion, moisture content, porosity, permeabilitynracturing

00� Sus-cetce soict.pti-
ccfleckeà_. J,)q±

os- z.c gja (cca,st'tcbtx*o j/,j0ko..rtC

*cc' ceek cnX'oL\ taj..ttQ
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Borehole (Location) ID: EFj Page ......_L ci

io CRSWL siteto 18 (WSA) Location Type BOREHOLE (BH) S
LocatlonDescriplion f\' nrA hf th cn sokk o? Lna.rCP us
EstablishingCompany The Environmental Co Geolist L. 1&Ue cs Drilling Company fI')&ti CCL
Drilling Foreman F. R.0 \— (lb tT Ground Swlace Elevation Dattas,

a

Borehole Diameter (inches)

1

St ra I-

order
Remarks: Drilling Problems.

Equipment, Water levels,

Samples. Weather. Time
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GEOLOGIC BOREHOLE LOG

Location Type

Total Depth (Feet)

Dateli'bne Total Depth Reached () 9 / .f.
Lbhology Descrlptio,

SOIL TYPE, modifiers/grain size, soiling, color, c.mer,t/

lithilicalion. moisture content, porosity, permeabllllylfracfu,ing

c-os' &LC-cccc ocv\p1c

Ths' a. a o- c'
cccwt4'

Occcoq &c,r ; ctcvcirc&" Cs

3 *o5
%J,
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OA

4
Borehole (Location) ID: kI 'Qi 9i

P0 CRSW. 18 (WSA)

Page ot

LocstIonDescption Ot è\. -J ' COu,) cyufl.. d 1Duxprs
Estabtlshkigtompany The Environmental Co Geoiist 1—. f'f'\ pç;(J I Dulling Company

Driltng Foreman p \cU3fln. Ground Suilace Elevation
J Datum

BOREHOLE (BH)

09
Borehole Diameter (Inches)

3
ASIM Llthoiogic

Codes

1 3

Sirat.

order
Remarla: Dilhting Problems,

Equipment. Water levels,

Samples, Weather, Tine

2

I I
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GEOLOGIC BOREHOLE LOG

Date/Time Total Depth Reached

tjthology Description

SOIL TYPE, modifiers/grain size, sorting, color, reneW

lithificaliori, moisture content, porosIty, permeability/fracturing

o-o.c' cLIr•&cc Sctntp\t
cokecVe&)i3L6s- Y /a 1a;
cil,3jc \crec &fttet'tJ

'FjU e4crc*, b&moskLj
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IJLL ))1

515

Borehole (Location) ID: %i Page j of

pic CRSM.. I siteici 18 (WSA) Location Type BOREHOLE (BH) W

LocaUonDeaolpUon *1 c3C* A, LjC!) ccnck\-' o- \ uxmCtCS
Establishing company The Environmental Co Geoiist I (Yl.jt. ('C, Drilling Company I fltj' ((nh
Driitng Foreman F , Rp'o(. (\_t rC'- Ground Surface Elevation Datum

a

Borehole Diameter (inches) Total Depth (Feet)

1

Strat-

order
Remarks: Drilling Problems,

Equipment, Waler levels,

Samples. Weather, Time

2
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Borehole (Location) ID:

d

GEOLOGIC BOREHOLE LOG 49:8 :4;
Peg. ol I

CRSV& SiletD 18 (WSA) iocaiionie BOREHOLE(BH)

Location Descltpllon Pj Qç((\ 9 ro i) kSotZAk ci bun\CLcs
Establishig company The Environmental Co Geologist L. Ptu r c S Drilling company (fl°-'x (c"1-
Drilling Foreman F. Po\0 Ground Surface Elevation Datin

Sampling Device Cc' 1. 4 c, prk. Borehole DIameter (inches) Total Depth (Feet)

Date/Time Drllttng Starled ij 2f IcI . • Date/lime Total Depth Reached 21 am Ioi_ S
Depth

(leet)
Sampling • ASTM. Lilhologic

Codes
•

Lilhatogy Description

SOIL TYPE, motiersIgrain size. coning, color, cement)

lithitication, moisture content, porosity. permeabilllyllracturlng

SlraI-

order
Remarks: Drilling Problems.

Equtpment, Water levels.

Samples. Weather. Time

%
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Depth

Blow
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Borehole (Location) ID:

cx1ciVc
l.ctc.Ua• eà

Caeoj cctbc'

Page ..,,j_,,,, ol

Remarks: Drilling Problems,

Equipment, Waler levels,

Samples, Weather, Time

GEOLOGIC BOREHOLE LOG

Date/Time

cto CRSWL S.ID 18 (WSA) t,ocauon Type BOREHOLE (BH)

LocaUoflDeScriPUOfl n r Là Liii' CoU2 so uc\ 0- bxi\Qc c1r&icu.
Establishkig Company The EnviionmentaI Co Geolngist /_.. 1flJ\ (°t 5 Ddlling Company (Ti o( r4
Drilling Foreman . S Ground Surtace Elevation Datum

Sampling Device 9 p L' f) 001k Borehole Diameter (Inches) Total Depth (Feet) 9 , .5"

a

Date/Time Total Depth Reached

1

Lithology Description

SOIL TYPE. moditiers/grain size, sorting, color, cement!

lithilication, moisture content, porosity, permeability/fracturIng

'0 IC
Strat'
order
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2
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CRSW1,. I siteto 18 (WSA) Location Type BOREHOLE (BR)

Locationbescrlptlon ftl cjc(A 14'' C0u sock c- bunk'ers
Estsbllsh)ig Company The Environmental Co Geolst 1.. ITL4 ft Drilling Company (1) aiy( rr.It
Driltng Foreman F. F. 0 Dtjpt

—
Ground Stslace Elevation Datum

/
Total Depth (Feet) h .5"

Dateftime Total Depth Reached / 0 5,5'
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u%ik' p'k b CtCo3 -
LDftdV..j'fQ C4Cc3 5fsOkE
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Borehole (Location) ID:

I
M -07Th

GEOLOGIC BOREHOLE LOG 4 9• 55 6'2
Peg. ,,,,,,J,,,, ol

Borehole Diameter (Inches)

1

Lithology Description

SOIL TYPE. modiliers/graln size, coning, color, cement!

IlIhilication, moisture conlent, p&oslty, permeabllityflraclurlng

Strat'
order

Remarks: Drilling Problems.

EquIpment, Water levels.

Samples. Weather, Time
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Z.55 7 GEOLOGIC BOREHOLE LOG

Borehole (Location) ID: _____________________________

cic CRSWL I seero 18 (WSA) t.ocation Type BOREHOLE (BH)

LocaUonDeSCdPdOfl (4 QAI sti\ cmi) sO&3h o4- Ln'ers.
Establishing company The Environmental Co Geologist L - PIAP c S Drilling Company ff\ OALI rn
Dr'Uling Foreman F RD Ground SLglace Elevation Datum

- —
Total Depth (Feet)

Date/Tine Total Depth Reached 2 I z 3— I 9 9- 1, 0 3—

00-S' Gx4ce cnY%(Dtt
ccUececL)vy I ui-

OS - .O' 5,rè 4-
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L &
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1ID k\&Lc4 c
m

\j)9V

Page ,....j...., ot

Borehole Diameter (inches)

1

Lithology Description

SOIL TYPE. modifiers/grain size, sorting, color, cement/

lithiticatlon. moisture content, porosity. permeability/Iracturlng

Strat'

order
Remarks: Drilling Problems.

Equipment, Water levels.

Samples. Weather, lime

2
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3

4
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GEOLOGIC BOREHOLE LOG

Dateflirne total Depth Reached

Lithology Descrlptidn

Soil. TYPE. moliers/grain size, sorting, color, cemenll

lithification, moisture content, porosity, permeabiiily4racturing

-o-o.c' Sçç4aC SasrpI.t

67s-- 2,' 3' f3 (çai.a EILkze..))

(C,
Cc,tkoix ck\jn'1Ca c

d z.c
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e, ceêcc\.ttk to

flbu*t ma*x(ct\ for cu
e.

Borehole (Location) ID:
—

I

Sampling Device

Dateftime

•': 55.a
Page :±

CRSWL seto 18 (WSA) I tocaion re BOREHOLE (BH)

LocatlonDescrUon RI ' roco cg1ctk o-4- b-\cx ccajet
Establishing company The Environment4Co Geologist L fltcACfS Drilling Company /1) CV)C( nt
Driitng Foreman 1. R (764 fl.>(')'\ Ground S'4ace Elevation Datum

Borehole Diameter (inches) total Depth (Feet)

Strat.

order
Remartcs: Drilling Problems,

Equipment, Waler levers.

Samples. Weather. Time
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GEOLOGIC BOREHOLE LOG

Total Depth (Feet)

Date/Time Total Depth Reached 2 i- I q +—
Lithology Desc ption

SOIL TYPE. modifiers/grain size, sorting. cotor, cement/

Illhification, moisture content, porosity, permeability)lracturtng

D0.S" Sçtcice cp..n'p'.t
ckkeded

cxc- � ;.c -/4 iokC
rfa ua r'Utk ,ohocQrjp-c cck

Peg. _,,.J.._, of

Remarks: Drilling Problems,

Equipment. Water levets,

Samples, Weather, Time

Borehole (location) ID:

j'i CRSW...

LocaflonDescripUon RI grlà,
Establishkg Company The Environmental

Drilling Foreman , 1?. p 4) ( C1O

I siteto

S CovD
Co Geologist

CCt Ground

18 (WSA)

So'xA'n A
1— (YLtp CC.

Surface Elevation

iocation Type

)vx\\cEcs
Drilling Company

Daften

BOREHOLE (BH)

111 o,j/ (

S

Borelle Diameter (inches)

jj :.9-
Stral.

order

2
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GEOLOGIC BOREHOLE LOG

Dale/Time Total Depth Reached

Llthology Description
— — —

SOIL TYPE. modifiers/graIn size. sorting, color, cernert/

lithilication, moisture content, porosity, permeability/fracturing

o-o.c' Sur4&cE scuHD6
co.1cckck_ s_)..1i±.

?S'S 3Ja ('Jtc t,k'.C

Fo .S

&ik'c clc.o$ tLff(\ i.J%*L
r'eç
Q+'\Qsku.c€ S0,reitC 'f
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Borehole (Location) ID: if —

I

Sampling Devic.

Date/Time

Page — of —

CRSV'& SilelD 18 (WSA) I iocauontype BOREHOLE(BH)
LocattonDeicliplion fl flfmä,,, . easkec.rocns4- Sn.t.'Qt rn c1Y' ro.i cctcih o4- huncccs'
Eatsbllsh,g company The En'ronmentaI Co Geologist L. I')o A P S Drilling Company (1') rtVi ntr fl ' -- l.
Drtlfng Foreman (— p t Lflflt3TTh..

-
Ground Surlace Elevation DSILan

Borehole Diameter (Inches)

ASTM
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ck. I Total Depth fEed)
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Codas

H: 9�

-

Strat'
order

Remarks: Drilling Problems

Equipment, Water levels.

Samples, Weather, Time
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GEOLOGIC BOREHOLE LOG

T-c4&i\ cLkR,5'Qecaru\
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498- 564
Borehole (Location) ID: 'tç O�8 .__.L__ t

pic CRS\M.. SIIeID 18 (WSA) iocation Type BOREHOLE (BH)

Al 3(d, rtnI cct'rtptc (ç (9th coC sou-\c-' ,,-( hic-d(prs
Establishing company The Environmental Co Geologist L-. Iflv P IS I oniting Company [1) on' (
Driltng Foreman F'. f. clot Ground Surface Elevation Datum

Borehote Diameter (inches) .2.. I Total Depth (Feet) "J, 5 /

1

Dataftlme Total Depth Reached / 2— , CQ
tjthotcgy DescrIption

SOIL TYPE, rnoditiers)rain size, sorting, color, cement'

lithilicalion, moisture content, porosity. permeabilily/tracturing

F

Strat.

order
Remarics: Drifting Problems,

Equipment. Waler levels,

Samples. Weather, Time

2

fl
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GEOLOGIC BOREHOLE LOG

Borehole (Location) ID: _________________________ Page .....L ci

• CRSWL SitelD 18 (WSA) tocation Type BOREHOLE (BH)

Location DesortPion I ôcick c*SeC*. nOC\*" o- cncd r\ocpc.k -o But-n Ciç" 'sp
Eslablishfrrg Company The Environmental Co Geologist / y{I pc-s Drtliing Company

Driltng Foreman I. R0 \kctocr" Ground Surtace ElevatIon Datum

fl .'' Borele DIameter (inches) Total Depth (Feel) C

0-cc' s'-rc-ace sccte
E& S)ldI Ii-
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Establishing company The Environmental Co GeoIist L tYLe us Drtliin Company fO eDJl( ('Ct

DriUlng Foreman FT.. A fl.)flrc\ ., Ground Suttace Elevation Datum

Borehole Diameter (Inches)

Strat-

order

Remarks: Druuiir.g Problems

Equipment. Water levels,

Samples. Weather, Time
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D-OS' 5'.jr Sn-s-c't cctkec\

¶fa'c Ctj s4 1c oi9O5&- *WS r.t& U\'rtC3"j
';o.ro .LC'U :cvttXt

ci\II kU)tC€J 4o ci Crct
ic jç rc\2-

c,k uc' cca&

Borehole (Location) ID: 5 — DID H — Page ._.L ot

AFIO CRSWL SeID 18 (WSA) Location lype BOREHOLE (BH)

Locationoescription SkrnoUnA cxe CtCetLrd Stuirk;co 25p3, florV'es* o4 ot&\ctic
Estabftshing company The Environmental Co Geotst . ffl.u rs Drifting Company fli &5/7

Drilling Foreman F. R0 . LnSo C'\ Ground Swlace Elevation Datum

Sampling Dece C' P',.L 'C', Borehole Diameter (tnchest Total Depth (Feet) /, 3 /
09wDatelTime Total Depth Reached 2' ) 2. g jq 2)__

Lithoiogy Description

SOIL TYPE. rnodilieralgrain size, sorling. color. cement/

llthitication. moisture content, porosity. permeabilityltracturlng

Strat'

order

Remaths: Drilling Problems,

Equipment, Water levels,

Samples, Weather. Time

2
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4
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11OOS Page

Location Type BOREHOLE (BH)

&cPn ckcoturk f,ii'LAJnti5O3 uYe* o-c bu.i\cUc'ci

o.c - 2c1 'sc. I" C c-*
R'rtcôckS; 4LL

¶ey\eu.r*tc f2 ?1' 'tI3 CL'K*
c-s.• eti.AA o'k% "4R
\-a GcNt rctktcz t-thc' z,,
C,0çQ, 5jekt A GCtekC4

Borehole (Location) ID:

I ID CRSWLr
Location Descriptior

Site ID 18 (WSA)

___________________________________ -- , —'I
Establishing company The. Environmental Co Geologist oiung company

Dnliflng Foreman F. S C I') fl Ground Surface Elevation Datum

Sampling Device c.Oncrci.-. Borehole Diameter (Inches) 0C Total Depth (Feet)

Date/Time Total Depth Reached g / I -
Lithology Descri$tion

SOIL TYPE, modiliers/grain size, sorting, color, cement.'

lithilication, moisture content, porosity, perrneability,tracturlng

1

093 &,

as'

0-0.5' &roC sot'pft
coUcAee\. a).c/—

Stral'
order

Remarks: Drilling Problems

Equipment, Waler lev,s,

Samples, Weather. Time

2
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6
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Borehole (Location) ID: 3 CD Page ot J

CRSWL stei 18 (WSA) Location Type BOREHOLE(BH) ____
LccaUonDescriptiofl ynDUnc of& c'eoc no g3 irtec- 0-c bJ}Uoc

1 J
Estabhshft,g Company The Environmental Co Geologist 1.. PlU. Drilling Company cuq

Drilfing Foreman 1k Ground Surtace Elevation Datum

Sampling Device SQ ,x DO tTITh_ Borehole Diameter(inches) Total Depth (Feet) . 5 /
DatelTlme Driiiing Started ) 2_2 I ek '••V Date/Time Total Depth Reached I a I 9'- t° _________________________

Strat'
order

Depth

((eel)
Reccv

Sartphng

Sample Blow
Depth Counts Fe

1

Lilhoiogy Description

SOIL TYPE, modifiers/grain size, sorting. coior. cement!

lithification, moisture content, porosity, permeabiiity/tracturing

'4- 0

Remarks: Driiihng P:obrems,

Equipment, Water iev,is,

Samples. Waa:nar. Time

r

a
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3
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5
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I'
Sampling Device -

Page of 1::Borehole (Location) ID:

1lD CRSWL I se 18 (WSA) I Location Type BOREHOLE (BH)

LocalionDescripon '&-r.okt n.rrL rJ nr \' uA\Aicc, 2S03 0ES* t- 'c u1ctt cm
Establishk,g Company The Environmental Co GeIngist L. ttu CS Dduing Company (V) p'\

/

r
Drilling Foreman fr- P.. q- fly, p'-,7t Ground Si,face Elevation Dattr

C_,\ ,— C.flhn-(t Borehole Diameter (inches) I Total Depth (Feet)

Date/Time Drilling Started i) �s' I R— C)?_A/c________ Date/lime Total Depth Reached 1 :;- 09CC
—

DepTh

(feel)
Sanplng t ASTM Lithologic

Codes

Lithoiogy Description

SOIL TYPE. modifiers/grain size, soiling, color, cement/

lilhification, moisture content, porosity, perrneabililyffraci.jrlng

Siral-

order
Remajics: Drilling Problems.

Equipment. Waler levels,

Samples. Weather. Time

¶.
Recov

Sample

Depth

Blow

Counia Pt

o.c -

2_SI

II.

-C

-n

Ct

Cu C'

C- LS

b—OS S.'r&c ;-'-
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Borehole (Location) ID: A — CO Page ......L ot

AFIlD CRSWL SitelD 18 (WSA) BOREHOLE (BH)
LocaonOescdpflon Son'p\)cmcb pc-EU bzRic'a sct3 11)Ps-k-- o-Q Su)mU q
Establlsthng company The EnvlronmntaI Co Geologist L. T"UAPc C, Drilling Company 1\ oil
OrilUng Foreman F' R o no C'i., Grour4 Surface Elevation Datum

Total Depth (Feell ,

DatelTime Total Depth Reached � 9' ) '— / p a o __________________________
Lithology DescrlptIn

SOIL TYPE. moiiars/grain size, sorting, color, cement!

lithitlcaIion, moisture content, porosity, petmeabilityllracturing

&cd tts4 ckcs'&cick
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R4u9o\ c*' aofic\XI ()T4rC

Location Type

Borehole Diameter (inches)

1

Strat'
order -

C

Remarks: Driiiitng Problems,

Equipment. Water levels,

Samples. Weather, Ems

2
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3
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GEOLOGIC BOREHOLE LOG "i' r
Borehole (Location) ID: — Pag. ...L. o' rr

4 jo CRSWL I siteo 18 (WSA) Location Te BOREHOLE (BH)

Location Description no atec ncoC b u,i\c)uncr %'S03 ,pc+ ,,- Su)VU. 57
Establishing Company The EnvIronmental Co GIoglst 1.. . S Odiling Company rflctsll
Drilling Foreman - P fl '0 c-" 50 'Ct Ground Surface Elevation Datum

Sampling Device p U. 't D©-n Borehole Diameter (inches) oL Total Depth lFeel) 9'. 5'
Date/Time_Drilling Started Date/lime Total Depth Reached 2 ) a / - / _p

2CLj'
UJcr-Q-

ecrtc\'r4; ' 91/
'r'- irecec-c' oL.cs&C

oc/t (pn
'-?'-°' cL_ rok pt—Ui N

Depth

(feel)
Recov

Sample

Depih

Blow

Counts PD

Lithology Description

SOIL TYPE. modiliers/grain size, sorting, color, cemenl/

lilhitlcatlon, moisture content, porosity, permeability/fracturing

2.5'
"U

Strat.

order

Remarics: Drillrrç Problems.

Equlpmeni, Water levels.

- Samples, WeEpier, Time

I

2

c-es
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- 2 .c' j 'j/, (i bcn
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ectc*
iccc'?tv-cJ Jirà.;fij
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Borehole (Location) ID: iRS ODclt Peg. of 1 a
AFIC CRSWL j SilelD 18 (WSA) Location Type BOREHOLE (BH) W
Location Deserlpon 5npUn n&c bi\&(ct4 2o e4 Su)ntc 59
EstabIlsh1g company The Environmental Co Geologist ITl.e rs DrIlling Company 0-N I
truIng Foreman P . R ruc,&'Th Ground Surface Elevation Datum

Sampling Device ' P tj * S Borehole DIameter (inches) Total Depth (Feet) 2' E'•
Date/Time Drilling Started 9') �)Q f 0 10 Date/Time Total Depth Reached a / 2s Q'+ /oc_._

Depth

(feet)

— Samplng
Ye Sample Blow

Recov Depth Counts PC

I. .ASTM Lithologic

Codes

Lithology Description Strat'

SOIL TYPE, modifiers/grain size, sorting, color, cemenl/ order

lithificallon, moisture content, porosity. permeabilily/Iracluring —

Remarks: Drilling problems.

Equipment, Water levels,

Samples, Weather, Time

Ccc' LB M' o* kc

— Pn'xc rtCoEt\ ck a-tuiir( cec\.c\\A 4o

1 0
c'o-ktcini pr c,4&co€S

11

12
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15
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Borehole (Location) ID: A' ' - Ct '0 page _J_ ot

I v CRSWL siter 18 (WSA) Location Type BOREHOLE (BH)

LocaUonDesccipfon noin arec. nectr 6t\èJ1ru 8503 wes* e4 SLOn.I,A, 59
Estabiishkg Company The Environmental Co Geoloçist L IJ-k e r £ Drilling Company rn OJ)( ' rrt

Driling Foreman F . P o 01', fl Ground Surtace Elevation Dattm,

Sampling Device 5 P CO L Borehole Diameter (inches) Total Depth (Feel) 2 .

DatefTime Drilling Started 9 ) . J— Dale)Timo Total Depth Reached ) ) -'. ) 3 3S ______________________

b-os' ;.4rcac SCU ctrpE

05 -2.c L'1s g/, Cto.± .cir2e,&k Ccc cnc.c*tvs
t'-ptc I 4cc,tccc&b�

'' CcCC- ccv.ccc"1Jcv- cl\cfl*)
fl0n-Iax&c * r'

Mc4\\c1 \e -t.s 4-
YH (pa cV,ckc-Lc\j-yc mcc€ tt&cckkj.'

Jçc' z.c fG(
uk'rL CüO cC

mocktcaietj eA:6o.cect ° cc tj\-..\ e /

4c-? )c/iç
Ac u/c'eA CaCO3ioLt\

C?r:.Z

Ltce\ cy,c'rk t\LStOT\C

Depth

(ted)

S am p U n I

Sample

Recov Depth

Blow

Counts

1

Lithology Description

SOIL TYPE, moditiera/grain size, sorting, color, cementl

lithitication, moisture content, porosity. permeabitlyflracturing

2 .c'

S Ira

order
Renrailcs: Drfliirç Prob:erns,

Equipment, Water levels.

Sample,. Weather, Time

2

I 3
26-

I,) .6'
0

4

5
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V
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Va3 SJCç
I H
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7
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Borehole (Location) ID:

14

GEOLOGIC BOREHOLE LOG

Page ....2_. ol

AFIJD CRSWL

S m, PS

SitelD

DatelTlme

flOnC
1!_(WSA)

Drilling Starled 2 )2 19 cc'

Location Description - — - - -

EstablishThg company The Environmental Co Glist L_, (TLZ'et Drilling company ffl&i'( I
Drilling Foreman Fr. P. o 1o ct So Ground Surlace Elevation Datum

Sampling Device Sp (A 4-c2 Borehole Diameter (inches) Total Depth (Feet) , C'

Location Type BOREHOLE (BH) W
a

o4 SuifflLt

Date)Time Total Depth Reached S I 2—S 19 - I 3 5
Depth

(feet)

Sampling —
% Sample Blow

t. ASTM Lithotogic

codes

Llthology Description

SOIL TYPE, modifiers/grain size. sorting, color, cementl

Strat-

order

Ramada: Drilling Problems.

Equtpmenl, Water levels,

Recov Depth counts PD tithification. moisture content, porosity, perrneailityffracturijig Samples, Weslher, Time

0-.

c cci.U-
C LR '3

L-S
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L rrces*OflC?
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Borehole (Location) ID: it 3 "'D I Page ........L

io CRSWL I sitet 18 (WSA) iocation Type BOREHOLE (BH)

LocaflonDescripUon c-l.pkflA nret i-uôr ¶OLuilrtxnc 2503 5OU,)9 cA' k
Establishing Company The Environmental Co Geollst I,.- Ru e Ddlling Company IT) &U(
Drilling Foreman . P o n So Ct., Ground Surface Elevation Datum

Sampling Device 50 50 Borehole Diameter (Inches) d... Total Depth (Feet) / .S /

D0.5-' 5c'( eofl6ee

O,5-z. s5 i/s K5'c0t.*I
wjfk SrkL p(Q-
lCOa C I &J3 r•;o -

(o 1a-1i p.�kic; uft £O%
Is or Cc&(03 ()ItQZ
I tkfl.X rout"- NftJ, --
ó4-kJX r_'aokk>; hc.z,
Scrntk,o99 Nt€t nuttY 1PL ck. 4

2.<-H.S C\ç a.c /3 Uc
'tO Oç CsC0' Ccn cskjci I
c\'wnCt. rnoL' A,Zi&C.
ko n1cctcAQLs &iL tkiF J

L/ç' Co &t
?/c. (UccZ')
b.ct p.e c

(DO.tC
5' siQ
CscproeD

I
GEOLOGIC BOREHOLE LOG 49'

DalelTime Total Depth Reached ' 12.9 ) 9 '

1

Lithology Description

SOIL TYPE, modifiers/grain size, sorting, color. cemer.t/

Illhitication. moisture content, porosity. permeabihtyflracluring

SIre I'

order
Remarks: Drilling Problems,

Equipment. Water levels,

Samples, Weather. Time

a I—

\JOC S\bC

O'r\

0

4

5

I

a
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C',
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Borehole (Location) ID:

16

113- Ott

—

p
•0

Jsc r& t\'j, 'no\sa
-- lOS'

Page .2. of a
AFIV CRSWL I SIIeID 18 (WSA) iocation Type BOREHOLE (BH) W
LocationDtSOiPtlOfl 'c'n o\jnt. oceCL nor bi1- co3 so\-fc t o4 huii4ro
EstablisHng Company The EnironrtintaI Co GeoIi L. f'fl 4'ç Drilling Company f)at' en.
DrlItng For.mafl F. Roo( c,on Ground Surface Elevation Datum

Sampling Device 5i p p fl Borehole Diameter (Inches) 2 Total Depth (Feel) . .S "

Datefflm. Drilling Starled ) g 'R) 2 t— Q DaleITime Total Depth Reached ') 2 19 F I 4

Depth

(feet)

Sampling L AS1M Lithotogic

Codes

Litthology Description Strat-

SOIL TYPE, moliers/grain size, sorting, color, cement' order

Remarics: Dritling Problems,

EquIpment. Water levels.'I, Sample Blow

Recoy Depth Counts PC tithification, moIsture content, porosIty, permeabilityflracluring — Samples, Weather, Time

45-

.zLk

/c&?

CL

,c-i,c &/q(k
-

oCc'.in) skL cV\OCC5kJ
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Rema:ks: Ddllung Problems.

EquIpment. Water levels,

Samples. Weather, Time

a oi1-ca.
Voc, svoc,

T-rrrkcij;

Borehole (Location) ID: fF3 0t 2—

GEOLOGIC BOREHOLE LOG 4t9. 5-O- — -.
of

4 CRSWL SaelD 18 (WSA) Location Type BOREHOLE (BH)

LocaUon Descripuon Sax.-..p\jn OSc a. fl etC flA 0+ bLu \Ainc'
Eslabllshig Company The Environment! Co Geologist cc L\e cs Drilling Company (11 ct,-/ tft
Drilling Foreman F, P'.OD\ ctco \ Ground Swface Elevation Datun

Borehole Diameter (Inches) Total Depth (Feel) / 0 . -s" /

2JaB)9'i- ico.cDate)Time Total Depth Reached

Lithology Descrlplion'
SOIL TYPE, modifiers/grain size, sorting, color, cementl

tllhiflcation, moisture content, porosIty, permeability/tracturino

Strat.

order

0-os g,ir-cct:e cctcne\t.
9I\!s&!cL 2Jap/+

o.c-2•s' c& 2.5ch (ve-k
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Borehole (Location) ID: irO( ' Page ....,. of 2.... a
,u'ic CRSWL serc 18 (WSA) Location Type BOREHOLE (BH) W
Location Description n4 C&cQ4 nsc*x l3ttAeV '3 ,, co4 )fl 0-t t—,ç,&' IcLc—c,
Eslabhshing Company The Environme tat Cci Geologist L, tfl p Drilling Company o4 cm.

t
Orillng Foreman F. t .)

Ground Surface Eievallon Datum

Borehole Diameter (inches) Total Depth (Feet) / 0 •Sampling Device 5 p P Con.
Date/Time Drifling Starled Q' .a / q ) g Dale/Time Total Depth Reached 9 i )C? ; so s

Depth

(feel) ¶4

Sampling LS ASTXI Lithoiogic

Codes

Lithoiogy Description

SOiL TYPE. mo1iers/grain size. sorting, color, cement!

Strat-

order

Remarks: Driling Problems

Equipment. Waler ieveis,Sampie Blow

Recov Depth Counts PC tithificatiort, moisture content, porosity, permeabilityltracturing — Samples. Weather, Time

ac-}ac C5
C-'-- CLA '3 ?'9- )r-c \ioc F/R
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GEOLOGIC BOREHOLE LOG 5

Q-c.c1 stAr4&eç vpt
cc\'eckek J2O/9r -

o' -�.c' t) £tO'' Z.Co
DJ9'3\t bc:rC) ko •-' rfq (nit ¼seci
— à'jx'Ut tc-'- \-c-' tno( C.CkStC5

-b L4�
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CrxCO, cccicxEVc-c'- rrc\ uQf'3
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N\Otk
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t"\&'( u-Q r;ç,.'5 Oc -1\p- cna&LckI\)
"Is-'c- ',•c-t vck\. t CevccC\-8

Borehole (Location) ID: FF5 '0\3 Page ,J..... of

I rc CRSWL sei 18 (WSA) iocaiion IyP. BOREHOLE (BH)

LocallonDescrlpfon 9onwLctc o..cGct nior co3 , 0ç. &;r
EslablIsh&ig Company The Environmental Co Gtnglst 1-,. Drilling Company (Ao_',( Pt

Diilring Foreman R n ,tr\ Ground Surface Elevation Datum

- Total Depth (Feet) /1') - 5'

2 J
Borehole Dlameler (Inches)

Ic: 2-C
ASIM Lithologic

ccc€

Date/Time Total Depth Reached

Codes

Lithology Oescrtption I
SOIL TYPE. modifiers/graIn size, soiling, color, cement!

tlthificatlon, moisture content, porosily. permoabilily/tracturlng

If

Strat.

order

Remarks: Drilling Prolerns,

EquIpment. Waler levels.

Samples. Weather. Time

2

F\- -bI3OL
Voc,

3 '4
.1

4
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GEOLOGIC BOREHOLE LOG

Borehole (Location) ID: /) OB Page .LL... of

BOREHOLE(BI-1) Swt CRSWL st.ti 18 (WSA) t,ocation Type

LOcatlOflDtscriPtlOfl v'.,ect.c kdAJnc 2o coo3tV-. o-(- bfl,4ir'G
Estabilsh'g Company The Environrneràal Co Geologist ,, (Y\' fl Drilling Company /11 ot/fl5-
Drllilng Foreman . R C, 'Ot Ground Surface Elevation Datum

Sampling Device 'Ro \ 7peYCt Borehole DIameter (inches) , Total Depth (Feet) IV . S /
QateIrime Drilling Stalled / J ), C Dateflime Total Depth Reached / 7. ' I Q 3'

Depth

(feet)

Sampling — t
% Sampte Btow

Recov Depth Counts PD —

AS1M Lithologic

Codes

Lithotogy Description

SOIL TYPE, modifiers/grain size; sorting, color, cemeil!
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Strat'

order
Remarks: Drilling Problerfa,

Equipment, Water levels

Samples, Weather, Tine

2
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GEOLOGIC BOREHOLE LOG tt!
_______ Pa9. ...L_..... ol

I CRSW.. aiteto 18 (WSA) Location Type BOREHOLE (BH)

Location Description cr00 \- 0-ç- cLl i oc * tA cc'c-C'
Eatablish1g Company The Environmental Co Geologist '1. . ct\x, Drilling Company IC) au (rrt.
Drilling Foreman F, Pc, Vt V\._ Ground Surface Elevation Datum

Total Depth (Feet) c. 0

0C.5 5-c&ce s.otL
c&1ck &

Os-h-i Oteo,Jtzr dcou.n®wi\
(s\k 4 ca w/w& t*ro\.
U�.-.l.o a .c 3/ tue.r C&a.nC
'ccc .n r.5 ci i t I
Wt*'t tcs..j Qw>

Borehole (Location) ID: Dc—oz.

Borehole Diameter (inches)

ASTM

cctE
Lithologic

Codes

Dateftime Toiel Depth Reached 9/0 a / 9 9'—

(

1

Lithology Description /
SOIL TYPE. moIiersirain size, sorting, color. cemenU

lithification. moisture content, porosity. permeabitty/lracturing

Strat.

order

I-

Remarks: Drilling Problems,

Equipment. Water levels.

Samples. Weather, Time

2

FiLL
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T-. rLko'.
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3
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cL. Total Depth (Feet)

Date/Time Total Depth Reached IC) 3 1
Lithology Description

SOIL TYPE. mothtlers/grain stze, soiling, color, cemert/

lithiticalion, moisture content, porosity, permeabiiity/lracturtng

c
cCs.r' Ci,ectL\ 4 O?l''j cttrL rsj.aç'vXas' rtr'j(c 0L &s:n¶'O 0-k r4* -

I.' c.u.c\ r&jK
Drcq t\hôc,'t\c\c�. -j\
ft e e,C'im Q4rtc -ko eyS crLtc.

t_o_'-
fçOi;—

• 4;9,8

Borehole (Location) ID: bO' 03
GEOLOGIC BOREHOLE LOG

AFIC CRSWL StetD 18 (WSA) iooation Type BOREHOLE (BH)

L.ocatlon Descilpfton B u,ntCcr t.n ''rcir\ *- o4- Sç�,, eas4r' q dcoc'
Establishing Company The Environmental Co Geologist j,. MI,€ c S Drilling Company tfl r.
Drilling Foreman F. R CQ tc Ground Surlace Elevation Datum

Page .._._L ot a

Borehole Diameter (inches)

ASTM I. ithologic

Codes

1

&ac

00. Svc-act cok cnTh\C
cot\Ec*Cck

Strat'
order

i .L.

Remaib: Drilling Problems,

Equipment. Water levels,

Samples, Weather, Time
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GEOLOGIC BOREHOLE LOG '% 6.a6
Borehole (Location) ID:

- -

—
Page .._L..., ol

O-o.s' L&c44cE C0\ Scccc.,çIe

b.-!.S' ;.s' ')i (t)trc\
)rL\. tC',Cc\ O.L.S 4 u
C\w,,rtC o Licrcctcnt 4'3';tce), cnrtctoL., cfl
Cc ¶i
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&:-i '.e- e.x-o.'
nctc'c\ ',,c- c

Depth
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CRSWL I siet 18 (WSA) Location Type BOREHOLE (BH)
Location Deacripuon Buin'Lcc ccajs-' Ln -Pcr.n -c- csca es c# c4cc-r
Establlsh,g Company The Environmental.to Geologist L. Nt. W OdilIng Company ffl CL,"L

Drilling Foreman F. fk OCt rt') r_rL Ground Surface Elevation Datum

Sampling Device Git. S C C tL. Borehole Diameter (inches) Total Depth (Feel) ) . c
Datemme Drilling Started S 103 Datelrime Total Depth Reached 9/03 I q 'R- O- -io

Si

•1.

Recov

Sample

Depth

1

Lithology Descriptton

SOIL TYPE, modi(iarslgrain sire, coning, color, cement!

tithitication, moisture content, porosity, permeability/tractuning

Strat-

order
Remarks: Dritting Problems.

Equipment, Water levels.

Samples. Weather, Time
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GEOLOGIC BOREHOLE LOG

L115 Depth (Feet)

/odq'- ogoo
Lithology Description

SOIL TYPE, mothliers/grain size, sorting, color, cement!

lithitication, moisture content, porosity, permeability/fracturing

o-oc 5÷ccôcE ;oCL cami.
Co\\fc\Ect

V Qcz'i c'-t& cctCt-
C;-t Cl%) t't',cr

c&c &ec.ai

'493 ,613

Borehole (Location) ID: 3D — 0

AFtO CRSVVI,. StelD 18 (WSA) Location Type BOREHOLE (BH)

LocaUonDescdpflon oCQtç (cc&ic 1n fl- O- 2S'GO, oc- 0-ç r4cemC
Estabilshk,g company The Environmental Co Geologist ,. . i'"kA, EC Dtlting Company N'I citt .
Driltng Foreman -'. R, O\LV",JD cC'- Ground Swiace Elevation Datum

p.9. .,,L,, ot

Borehole Diameter (inches)

Datelrime Total Depth Reached

1

-C,

Sirat-

order
Remarks: Drilling Problems,

Equipment. Watt, levels,

- Samples, Weather, Time

2

C

3

C'), 3/ (jc 0jC,
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GEOLOGIC BOREHOLE LOG

I Total Depth (Feel)

rn
Lithotogy Description

SOIL TYPE, modifiers/grain size, sorting, color, cemenl/

lithltication, moisture content, porosity. pormeabilityfleacturing

o-o.c crce sot cn.'p\.C.
cc\iekeck.

o .5QAe: Oct1 cs-iC, J"r'& r,ttm
4, cO-ts., .,i2t_,iY rtLt&rtcVi.c.
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Ac VtO r.,jL_' ,rj V cs\c& it. \.AAt,L a',LnCt
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3 et

Borehole (Location) ID: —0 (p

I

:;gJs8
b

CRSW1.. &teID 18 (WSA) Location Type BOREHOLE (BH)

Location Descdptlon B L4aThVç Ac1i ,4 &cp, u eck tc' cItoC
Establishing Company The Environméñtdl 'f Geologist L. ITLA E Cs Dritting Company t\ cr1

Driltrig Foreman F . R p 'c)'i C,r) CL_ Ground Sudaco Elevation tiatum

) 00 Ct Borehole Diameter (Inches)

Date/Time Total Depth Reached

1
a.-,

Strat.

order
Remarka: Drilling Problems,

EquIpment, Waler levels,

Samples. Weather. Time

2
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Borehole (Location) ID: D b\1—

GEOLOGIC BOREHOLE LOG

Page ,..,_j,. or _L_.

ac CRSWL SelD 18 (WSA) LocatIon Type BOREHOLE (BH) 5
LocattonDescdplton 8u.r\Ci'c Acosn jç- L0t ci.c- Psc eoc)* o rkcor
Eslabhsh,g company The Environmental Co

Drilling Foreman R p t fl S.C 0.
Geologist L Drilling company aix
Ground Surface Elevation Datum

Sampling Device S \.A f' 001t Borehole Diameter (inches) a. Total Depth (Feel) 3 .

Started '1/O3J9
San4pling

a

Sample Blow

Deoth counts

ASTU

PD

Dale/Time Total Depth Reached

Lithologic
codes

1

Lithotogy 0escriion 1

SOIL TYPE. moditiers/grain size, sorting, color, cement!

lithificallon. moisture content, porosity, permeabililyflracluring

IL. 10

S Ira I-

order

9

O—

Remarks: Drilling Problems.

Equipment, Water levels,

Samples. Weather, Time
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3 J)

1.5 1.O E "\ 3,�. oQc\
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Q'z Crc.Qt'_ o-'rà tr1
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nLIXCç A s2L

4
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GEOLOGIC BOREHOLE LOG -

-,

o -o.s' cx-?ncc c,cLL 9ojr,i,

ttc'- 'trr *cyJC
ui\kecrt\_

- \. S&—cX ctoV. te CttflZ t\fltt\;5' (e\'rc'O)
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* •,c' aZrz
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(Time

Borehole (Location) ID: — O p9. .......,L of

CRSWI_ I seio 18 (WSA) I Location Type BOREHOLE (BH)

\.ocation DesciipOfl r Ac&c" \C\-cTO\A o sc o- dcoc
EsIabIishig Company The Environmental Co Geologist -. fl'tAJ C' , Ddiling Company .

DrilOng Foreman . \J�tflfl ctrf\ Ground Suijace Elevation Datum

Sampling Dece S U S C'O Borele Diameter (Inches) Total Depth (Feeq

Th 0 84S'
.ASThI Lithologlc

a€ Codes

DatelTime Total Depth Reathed 9/03 I c1 o � S"

•1

Lithology Description( /
SOtL TYPE. motiersIgrain sIze, sorting, color, cernent/

lithificallon, moisture content. porosity, permeability/fracturing

Sirat-

order

a's

4-

Remarics: Drllhrç Problems.

Equipment, Water levels.

Samples, Weather, Time
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GEOLOGIC BOREHOLE LOG

Total epth (Feet)

Datellime Total Depth Reached 9/0 3 /ç. 5t—
Lithology Descrlptidn

SOIL TYPE. moditiers/grain size, sorting, color. cement/

lithitication. moisture content, porosity. permeabitilyj'tracturing

0—cc coil £&.'rr
cccckr:& ___________

t.c-o. OcrJc r\:stC.cboc '\tD4Sbt)-
ct..c.J\ jcec-\t

o.%-2.c ;.c'3 3/ (Qfu &ec1c
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l,&cce ecw-c\Cc o3
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f/f t'
I itjlP (OLA'-

CA .)JCOtC3 ccncc€&ic-t 0xk
i ccr
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Borehole (Location) ID: B 0 01 Page .......L.

FIO CRSW1_ sitei 18 (WSA) Location Type BOREHOLE (BH)

BuntCcc 6coic' ts.. 4coo * c, 2ccc0 &cf -c cOrC
Establishing Company The Environmental Co

Oriltng Foreman F (R Cr CL

Geologist L CCLAt cs Drilling Company IT" C)-Jj c'ct
Ground Surtace Elevation Datin

Borehole Diameter (Inches)

1

Strat.

order
Remarics: Oriliing Problems,

Equipment. Water levels,

Samples, Weather, Time
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GEOLOGIC BOREHOLE LOG

O-&.ic Sv..rac co& 5Cc'C.
cok\r-ck'e?..

1u&
CI,o LoJ cwn t-kfl7t o- k\et
O)Cs Ur k&nL cour&c'* seno\,. tF'\

Borehole (Location) ID: 13D — 07P Page ..........L or

CRSWI.. I siteto 18 (WSA) I tocation Type BOREHOLE (BR)

Locaon Descron Bun\(ec èc&Ac-t in c frQ - r -
Eslabtlsh&'g company The Environmental Co Geologist L El 'ALe c's editing Company 12 &jt

DriiHng Foreman F S0 (p fl Cc' CL, Grourc Surtace Elevation

OCYtt,, 'Bojehole Diameter linches) a., Total Depth (Feel)

Date/Time Total Depth Reached q /03 )q9—

1

lithotogy DescrIptin '
SOIL TYPE, modifiers/grain size, sorting, color. cemenif

lithilication, moisture conient,_porosity, pemmeabitity/tracturlng

p.c1

fl91Th
Strat.
order

AemarKs Drilling Proolems,

Equipment. Water levels,

Samples, Wealher, Time
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Page ....j__, or _(__ a
FIIO CRSWI.. I SitelD 18 (WSA) Location Type BOREHOLE (BH) S
LocauonD..acriplion BuxcQc &cakcm. \n cc-\-\ os\- o' k0c
Establishing Company The Environmental Co

Drilling Foreman F . I. fl . O'('L_

Geologist L f'cu c Dulling Company f1 a!!
Ground Surface Elevation Datum

I Toiai Depth (Feel)

-o.c c—cc€ coR
cck cE*

OS 't1- Otczi c*orC bCtuJi'-
kosoiU Loiroert
Q.-2.O tn 5&n tè&: cxt';
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wAWc)., ccr2cL 3Qn.

iscd o Z.b OOCLlV- Lt
U

4 ss 63i .
Borehole (Location) ID: BD -021

Borehole DIameter (inches)

DalelTime ToIal Depth Reached '7/03 ) q —
Lithology Description

-

SOIL TYPE. moditiers/grain size, sorting, color, cement/

lithitication, moisture content, porosity, permeabilityttracturing

Strat.

order
Remarks: Dcilhng Problems,

Equtpment, Water levels,

Samples. Weather, Time
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6
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Borehole (Location) ID: .tA) Page ,.J..... or _j_

CRSWL sitein 18 (WSA) u,ocationiyp. BOREHOLE(BH) ]
LocalionDescdpUon LCLC tc --on* o-Q Sçq. ;jecyr c- door - '

Establishing Company The Environmental Co - Geologist L . fl\,A) P c S Delving Corrpany IV) &h( (Ct
Dntng Foteman F - R 'r'.SCl(L Ground Surtace Elevation Datum

Sampling Device 5 p U. t. c. O Ct. Borehole DIameter (Inches) c2. Total Depth (Feel) / .5

Datelflme Total Depth Reached g /c 3 / 9 9—
Lithotogy Descrition

SOIL TYPE. motiers/grain size, sorting. cotom, cemerti

lithitication, moisture content, porosity, permeabilitylrracturing

S'ucctcE Qoi: cac'Ie.

O.s"-O.9- \.L* ttccuVt CVkC&XnjQ
'4opci t.O- 7.

we aA"ctrcec\ SIA±th
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Sampling

Sample
Deoth
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ASTM
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Lithologic
Codes

o o.c
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order
Remarks: Drilling Problems,

Equipment, Wate, tevels,

Samples. Weather. Time
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Borehole (Location) ID: £K —001 Page
l

AFtD CRSWL I SiteD 18 (WSA) iocation Type BOREHOLE (BH)S.
LocatlonDescripUon t3OC\CcOUnck oe&ton I pac Y1co6s Ecmvectrtcs IOQU
Establlshg Company The Environmental Co Geologist L IIA rs Drilling Company [fl&J?(( r4
Drli)ng Foreman fr R_, Oc)'L c c,,p Ground Surface Elevation Datum

Sampling Device p U + o—C'\ Borehole Diameter (inches) 2 Total Depth (Feel) C)

Date/Time Drilling Started 9/0 c ) 93— — 1O3 Date/Time Total Depth Reached 9/os- J 9 /05'O
ASTh,l Lithologic Lithology Description Strat. Remarks: Drilling Prolerrs

Codes - SOIL TYPE. modiuers/gratn size, sorting, color, cement, order Equipment. Waler levels.

litbilication. moisture content, porosity, permeabilityflracturing Samples. Weather, Time00S ccJ\
QQR eck-ecI

cteCC- bruj tMt
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CceCO,
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Depth
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Sample Blow
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Borehole (Location) ID: KrjDt
GEOLOGIC BOREHOLE LOG 198 &36

Page
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Location Description B OCC erOLA_flA. O C'CckL C
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Drilling Foreman F'. fZ c-' .ç t Ground Surface Elevation DatL
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Date/Time Drilling Started 9/oc) 9 3" (lOS' Oate!Tirne Total Depth Reached 9 /0S /9 +

Depth samiing —. ASIM Lithologic Lithology 0escriptin Stral. Remarks: Driuir.g Problems

(feet) %

Recov

Sample

Depth

Blow

Counts

•

PD

Codes SOIL TYPE. modiliersIraln eke, sorting, color, certent/

tithification, moisture content, porosity, perrneabiIittracturlng

order Equipment, Waler levels,

Sampes, Wealrer, Time
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crcthnet\. 6cj cwn \cca*/'t "ko
t"-Oc'.

,c-q,ç ;.c /G't: '
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Establishing Company The Environmental Co Geologist L ., CftM&c' Drilling Comcay IOGLPX( 1fl,.

Drilling Foreman . R_0 Cl c2. ON. Ground Surface Elevation Datum

Total Depth tFeel)

Date/Time Totat Depth Reached / i

o -0.5 SLes%ce soft
CcU ec.ceATjTç TJ$

N'lOLk, *h rACC). poJC3
4 CcCO3 Coccec&ar_t.,

t -LePL
CO acokxt
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O?.\ O''Ct

Dc\ers \-&tpec (OcuiQ" rçot\ee\CL cU. c&cc u*c'. ht
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'nOA.QE&- 3cu'.j OèQc,

Borehole (Location) ID:

AFRO CRS½t.

Location Description ore,
SiteiD

13SC -
Page

18 (WSA)

On 3
icavon rye BOREHOLE (BH) t

Borehoie DIameter (inches)

1

Lkhoiogy Descripiio.[

SOIL TYPE, modifiers/grain size, sorting, color, cement!

lithificalion, moisture content, porosity, permeabilityftraciuring

Strat.

order
Remarks: Drilling Problems

Equipment. Waler levels,

Samples. Weather. Time

a

3
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Lithology oesEription

SOIL TYPE, rnodilie,s/grain size, sorting, color, cementt

lithilicatlon, moisture content, porosity. permeabililyflracturing

SLrcckce coL
ccUthcck

o,- 5J
CcLO3 Cerca1a3ta-ct\

.,zç ctL c3tnc*\k
ccc-k, cr'ctx(ct

Borehole (Location) ID:

GEOLOGIC BOREHOLE LOG ' 4 I33 Ij8
EKL 00'! age ol _L

4 io CRSWI.. I seio 18 (WSA) Location Type BOREHOLE (BH)

Location Description Ot OLAS\C \. CcCk aim
Establish1g company The EnvIronmental Co Geologist L c'ctA E c £ Odiling company (T)t.j>( ( 'n.

Drilling Foreman JR n SO Ground Surtace Elevation Datum

Total Oeplh (Feet)Borehole DIameter (Inches)

Oslo/Time Total Depth Reached 9/0 9 '3'-

1

0-0S
O.S'- 25

Strat-

order

Remarks: Drilling Problems.

Equtpnenl. Water levels,

Samples. Weather. Time

a
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C,.

'cm

itI

flr*tym o.c' tO.A
I Drilling Cimpany

C-o.c 9ucg&c Sc,fl
scxxnp\e cct1rct'co ____

OS-O,%
Cla3' %j')j "t'9'k c&\cs'cW
O.,C LJttatck rttJ -.
) \.LTm%JrS\4 ci\4- 'Al \c1 dt

t5 Ukb-t,t\

Borehole (Location) ID:

Location Description iB ccms,sr'. k U' On
wtio CRSW., SfelD 18 (WSA) Location Type BOREHOLE (BH)

Establishing Company The Environmental Co
I

Geologist L P'\ Et S.

Page _4,_ at

fl1041 cn
Driltng Foreman fR0 b ft Ground Surface Elevation Datum

Sampling Device 'S c \, * S pci O't Borehole Diameter (Inches) Total Depth (Feet) '5-'

Dale/Time Drilling Slarted 9/cs- / q 3 / ?. ) Dale/Time Total Depth Reached 9/0 s' 19 i- / -jz.s
Depth Sampng t .ASTM Lithologic Llihology Description Strat' Remarics: Driltir.g Problems,

(leot) %

Recov

Sample

Depth
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labia E-1 List of Analytical Parameters for the Otfslte Weapon Storage Area PF

Aromatic Volatile Organtca Semivolattle Organics -
Method SWSO3GA/SWGO2OA. Method SW827OB
Benzene 1 ,2,4-Trichlorobenzene

Ethylbenzene 1,2-0GB
Toluene 1,3-0GB
Xyienes, total 14-0GB
__________________________________________ 2,4-0NT

Volatile Organic Cothpotinds; 2,6-ONT
Method $W8ZSOA 2-Chioronaphthaiene.

1,111 ,2-Tetrachloroetl-iane 2-Methylnaphthaiene
1,1,1 -TCA 2-Nitroaniline
1,1 ,2,2-Tetrachioroethane 3-Nitroaniline
1,1 2-TCA 33'Dichlorobenzidine
1,1 -DCA 4-Bromophenyl phenyl etherS
1,1-OCE 4-Chlorcaniline
1,1 -Dichloropropene 4-Chiorophenyl phenyl ether
1 ,2,3-Trichlorobenzerie 4-Nitroaniline
1 ,2,3-Trichioropropane Acenaphthyiene
1 ,2,4-Trichiorobenzene Acenapthene
I ,2,4-Triniethylbenzene Anthracene
1 ,2-DCA Benz (a) anthracene
1,2-DCB Benzo (a) pyrene
1 2-Dibromo-3-chloropropane Benzo (b) fluoranthene
1 ,2-Dichioropropane Benzo (g,h,i) perylene
l,2-EDB Benzyl alcohol
1 ,3,5-Trimethyibenzene Bis (2-chioroethoxy) methane
1 ,3-DCB Bis (2-chiorethyl) ether
I ,3-Dichloropropane Bis (2-chioroisopropyl) ether
1 ,4-DCB Bis (2-ethyihexyl) phthalate
1 -CI-ilorohexane Butyl benzylphthalate
2,2-Dichtoropropane Chrysene
2-Chic rotc I u en e Di -n - butylphth al ate
4-Chiorotciu e ne Di -n-octyi phthaiate
Benzene Polynuclear Aromati$ Hydrocarbâns-
Bromobenzene Method SWS3IG
Bromochiorornethane Acenaphthene
Bromodichioromethan e Acenaphthyiene
Bromoform Anthracene
Bromomethane Benzc (a) anthracene
Carbon tetrachioride Benzc (a) pyrene
Chicrobenzene Benzo (b) fluoranthene
Chioroethane Benzo (ghJ) perylene
Chloroform Benzo (k) fluoranthene
Chioromethane Chrysene
Cis-1 ,2-DCE Dibenzo (a,h) anthracene

Cis-1,3-Dichioropropene Fluoranthrene
Dibomochloromelhane Eluorene
Dibromomethane Irideno (1 2,3-cd) pyrene
Dichiorodifluoromethane Naphthalene
Ethylbenzene Phenanthrene
Hexachlorobutadiene Pyrene

E-i



1,3,5- TNB
1,3- DNB
2,4,6- TNT
2,4-0 NT
2, 6-0 NT
HMX
m - N it rot olu en e

Methyl-2,4,6-trinitrophenylnitramine
Nitrobenzene
a- Nitrate 1w e ne
p-N itrotoluen e
RDX

Tert-Butylbenzene
Tetrachioroethene
Toluene
Trans-i ,2-DCE
Trans-i ,3-Dichloropropene
Trich Ia rot lu a ram ethane

Vinyl chloride

Trabe Elements (Methls) by
Inductively Coupled Plasma Atomic
Em!ssion Spectroscopy -
Method SW6OIOPI (groundwa%er samples
only)

498 693

Table F-i List of Analytical Parameters for the Offsite Weapon Storage Area RFJ

Volatile Organic Compounds - Explosive Residues -
Method SWS26OA (conL) Method SW8830
lsopropylbenzene
m-Xylene
Methylene chloride
n-Butylbenzene
n-Propylbenzene
Naphthalene
o-Xylene
p-I sopropylto lu ene
p-Xylene
Sec-Butylbenzene
Styrene
TcE

Mercury Manual Cold-Vapor Technique -
-

Method 5W7470A1SW7471A

Aluminum Magnesium Mercury
Antimony Manganese
Arsenic Molybdenum

.

Barium Nickel
Beryllium Potassium
Cadmium Selenium
Calcium Silver
Chromium Sodium
Cobalt Thallium .

Copper Vanadium
Iron Zinc
Lead
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