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EXECUTIVE SUMMARY

Corrective Action Unit (CAU) 330 consists of four Corrective Action Sites (CASs) located in

Areas 6, 22, and 23 of the Nevada Test Site (NTS).  The unit is listed in the Federal Facility

Agreement and Consent Order (FFACO, 1996) as CAU 330:  Areas 6, 22, and 23 Tanks and

Spill Sites.  CAU 330 consists of the following CASs:

• CAS 06-02-04, Underground Storage Tank (UST) and Piping

• CAS 22-99-06, Fuel Spill

• CAS 23-01-02, Large Aboveground Storage Tank (AST) Farm

• CAS 23-25-05, Asphalt Oil Spill/Tar Release

CAU 330 was closed in accordance with the FFACO and the Nevada Division of Environmental

Protection-approved Streamlined Approach for Environmental Restoration Plan for CAU 330:

Areas 6, 22, and 23 Tanks and Spill Sites, Nevada Test Site, Nevada (U.S. Department of

Energy, National Nuclear Security Administration Nevada Operations Office [NNSA/NV],

2001).  CAU 330 was closed by implementing the following corrective actions:

• CAS 06-02-04 was a UST and piping associated with Building 660.  Total Petroleum

Hydrocarbons (TPH) at concentrations greater than action levels were identified in the

sludge at the bottom of the UST.  The site was clean closed by excavating, removing, and

disposing of the UST, the contents of the UST, and all associated piping.  The

excavations were backfilled with clean fill.

• CAS 22-99-06 was a waste oil release that occurred when Camp Desert Rock was an

active facility (NNSA/NV, 2001).  The site was clean closed by the removal and disposal

of approximately 49.7 cubic meters (65 cubic yards) of TPH-impacted soil.  The

excavation was backfilled with clean fill.

• CAS 23-01-02 was a large AST Farm that provided gasoline and diesel storage in Area

23.  The site was clean closed by demolishing the two ASTs, a fill stand, and associated

piping using hydraulic shears.  The metal was cut into manageable sized pieces with the

majority of the scrap metal being recycled by a scrap metal vendor.  The remaining

smaller pieces were disposed of in the NTS Area 23 Sanitary Landfill.  In addition, a

small section of concrete, which was removed from the concrete pad to access the

underground piping was disposed of in the NTS Area 9 U10c Landfill.

• CAS 23-25-05 is an asphalt oil spill/tar release located in a wash.  The spill may be a

result of the operation of an asphalt plant or an area where asphalt oil was stored in tanks

(NNSA/NV, 2001).  The site was clean closed by excavating the asphalt oil/ tar and

removing all of the reinforced concrete from the wash.  In addition, the site contained a

208 liter (55-gallon) drum containing a petroleum hydrocarbon product that exhibited a

hazardous characteristic for ignitability was identified (U.S. Environmental Protection
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Agency, 2002a).  The contents of the drum were transferred to a Satellite Accumulation

Area (SAA) and then transported to the Area 5 Hazardous Waste Storage Pad for off-site

disposal.
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1.0 INTRODUCTION

This Closure Report (CR) documents the activities performed to close Corrective Action Unit

(CAU) 330:  Areas 6, 22, and 23 Tanks and Spill Sites, in accordance with the Federal Facility

Agreement and Consent Order (FFACO of 1996), and the Nevada Division of Environmental

Protection (NDEP)-approved Streamlined Approach for Environmental Restoration (SAFER)

Plan for CAU 330:  Areas 6, 22, and 23 Tanks and Spill Sites, Nevada Test Site (NTS), Nevada

(U.S. Department of Energy, National Nuclear Security Administration Nevada Operation Office

[NNSA/NV], 2001).  CAU 330 consists of the following four Corrective Action Sites (CASs):

06-02-04, 22-99-06, 23-01-02, and 23-25-05 (Figure 1).

1.1 PURPOSE

The purpose of this CR is to document that the closure of CAU 330 complied with all of the

closure requirements as stated in the NDEP-approved CAU 330 SAFER Plan (NNSA/NV,

2001).  CAU 330 consists of four CASs which are located in Areas 6, 22, and 23 of the NTS.

All four CASs were clean closed by removal of all impacted soil, material, concrete, tanks,

piping, and a drum.

CAS 06-02-04 included a Underground Storage Tank (UST) and piping located in Area 6 near

an area that was part of the Animal Investigation Program (AIP) conducted by the U.S. Public

Health Service.  The purpose of the AIP was to study and perform tests on the cattle and wild

animals on the NTS that were exposed to radionuclides.  It is unknown if this tank was part of

these operations (NNSA/NV, 2001).  The site was clean closed by pumping the liquid and sludge

from the UST for disposal, removing the UST and associated piping for disposal, and then

backfilling excavations with clean fill to the existing grade.

CAS 22-99-06 was a waste oil release near the T-1001 concrete foundation in Area 22, which

occurred when Camp Desert Rock was an active facility (NNSA/NV, 2001).  This site was clean

closed by excavating and disposing of the Total Petroleum Hydrocarbons (TPH)-impacted soil

followed by backfilling the excavation with clean fill to match the existing grade.  In addition,

general housekeeping debris was removed including wood and scrap metal.

CAS 23-01-02 was a large Aboveground Storage Tank (AST) Farm in Area 23 that was

constructed to provide gasoline and diesel storage.  The site consisted of two 1,893 cubic meters

(m3) (500,000 gallon [gal]) ASTs (gasoline and diesel), associated piping, fill stand, and a

surrounding earthen berm (NNSA/NV, 2001).  This site was clean closed by demolishing the

two ASTs, associated piping, and fill stand using hydraulic shears.  All scrap metal was cut into

manageable sized pieces and then recycled by a scrap metal vendor.  The soil from the earthen

berm was used as clean fill for backfilling the CAS 22-99-06 excavation.  The remaining soil

from the earthen berm containing small scrap pieces of metal that could not be recycled was

hauled to the NTS Area 23 Sanitary Landfill.  A small section of the concrete pad that was

removed to access a portion of the underground piping was disposed of in the NTS Area 9 U10c

Landfill.  In addition, six fuel pumps were disconnected from the system and were processed

through the excess system as excess material.
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CAS 23-25-05 was an asphalt oil spill/tar release located in a wash behind warehouse row in

Area 23 and was believed to be an area where an asphalt plant was in operation or where asphalt

oil may was stored in tanks (NNSA/NV, 2001).  In addition, a 208 liter (L) (55-gal) drum and

large pieces of reinforced concrete were present in the wash.  This site was clean closed by

excavating the asphalt oil/tar and removing the large pieces of reinforced concrete from the

wash.  Although typical asphalt oil/tar contains TPH as the predominant contaminant, no

Contaminants of Concern (COC) above action levels were identified in the soil directly

underneath the spill/release.  This was confirmed by past analytical sampling activities

performed at the site (NNSA/NV, 2001).  The contents of the drum were sampled and identified

as being a petroleum hydrocarbon product that exhibited the hazardous characteristic for

ignitability (U.S. Environmental Protection Agency [EPA], 2002a).  The contents were

repackaged, transferred to a Satellite Accumulation Area (SAA), and then transported to the

Area 5 Hazardous Storage Pad for off-site disposal.  No COC were identified in the area around

the drum, confirming that the drum had not leaked to the ground.

1.2 SCOPE

The closure strategy for CAU 330 was specified in the NDEP-approved SAFER Plan for CAU

330 (NNSA/NV, 2001).  The implemented closure strategy consisted of the following activities.

CAS 06-02-04, UST and Piping

• Samples of liquid and sludge were collected from the tank to identify any COC.  TPH

(diesel/oil) was identified in the sludge at levels slightly greater than the Nevada State

Action Level of 100 milligrams per kilogram (mg/kg).  The liquid contained no other

COC above action levels.

• The liquid and sludge were pumped from the tank and disposed of in the NTS Area 23

Sewage Lagoon.

• The tank and associated piping were excavated.  The tank was disposed of in the NTS

Area 9 U10c Sanitary Landfill and the piping was disposed of in the NTS Area 6

Hydrocarbon Landfill.

• Samples were collected from the excavated soil, underneath the tank, and from each end

of the tank to verify that the tank had not leaked into the surrounding soil.   The

excavated soil was used as clean fill for backfilling, as well as some additional clean fill

from a borrow pit.

• The piping was removed from the excavation using a back-hoe.  No staining was

identified during the excavation activities.

• Soil samples were collected from underneath the piping at two different pipe joints to

verify that the surrounding soil was free of COC.

• The pipe excavation was backfilled with clean fill to match the existing grade.
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CAS 22-99-06, Fuel Spill

• The TPH-impacted soil was excavated and disposed of in the NTS Area 6 Hydrocarbon

Landfill.

• Soil samples were collected from the excavation to verify that clean up levels were met.

As a result, TPH was not present in the soil at levels greater than the Nevada State Action

Level of 100 mg/kg.

• The excavation was backfilled with clean fill transported from the CAS 23-01-02 earthen

berm and then graded to the approximate surrounding topography.

CAS 23-01-02, Large AST Farm

• The man-ways on the tanks were opened to verify that both ASTs were empty and clean.

In addition, various spool covers and valve covers were opened on the associated piping

to determine if any residual liquid remained in the piping.

• The two ASTs, fill stand, and associated piping were demolished using hydraulic shears.

• The scrap metal was cut into manageable sized pieces and recycled by a scrap metal

vendor.

• The remaining smaller pieces of scrap metal that were mixed in the dirt from the earthen

berm were transported to the NTS Area 23 Sanitary Landfill.

• The section of the concrete pad that was removed to access the underground piping was

disposed of in the NTS Area 9 U10c Landfill.

• Samples were collected from underneath the asphalt pads to verify that fuel had not

leaked from either AST.  TPH was not present in the soils underneath the asphalt pads at

levels greater than the Nevada State Action Level of 100 mg/kg.

• The site was graded to match the surrounding topography.

CAS 23-25-05, Asphalt Oil Spill/Tar Release

• The asphalt oil/tar material was removed from the wash and disposed of in the NTS Area

6 Hydrocarbon Landfill.

• The large pieces of reinforced concrete were removed from the wash and disposed of in

the NTS Area 9 U10c Sanitary Landfill.

• Samples were collected from the contents of the 208-L (55-gal) drum to characterize for

disposal purposes.  The contents were transferred to a container with no rust, stored in an

SAA, and subsequently transported to the Area 5 Hazardous Storage Pad for off-site

disposal.
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• Soil samples were collected from around the drum to verify that the soil had not been

contaminated by leaks or spills from the drum.  Analytical results verified that the soil

was clear of any COC.

1.3 CLOSURE REPORT CONTENTS

This CR is divided into the following sections:

• Section 1.0 - Introduction

• Section 2.0 - Closure Activities

• Section 3.0 - Waste Disposition

• Section 4.0 - Closure Verification Results

• Section 5.0 - Conclusions and Recommendations

• Section 6.0 - References

• Appendix A - Data Quality Objectives (DQOs) for CAU 330

• Appendix B - Verification Sample Analytical Results

• Appendix C - Hazardous Waste Disposition Documentation

• Appendix D - Field Photographs

• Appendix E - Closure Certification

• Appendix F - As-Built Documentation

• Appendix G - Modifications to the Post-Closure Plan 

• Appendix H - Nevada Environmental Restoration Project Document Review Sheet

• Distribution List

The following standard appendices are included in this CR per the FFACO CR outline but do not

contain any material because they do not apply to closure of CAU 330:

• Closure Certification - Not applicable.

• As-Built Documentation - Not applicable, no engineered structures were constructed.

• Modifications to the Post-Closure Plan - Not Applicable.  CAU 330 was clean closed; no

post-closure monitoring is required.
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This report was developed using information and guidance from the following documents:

• Streamlined Approach for Environmental Restoration Plan for Corrective Action Unit

330:  Areas 6, 22, and 23 Tanks and Spill Sites, Nevada Test Site, Nevada (NNSA/NV,

2001).

• Nevada Environmental Restoration Project, Industrial Sites Quality Assurance Project

Plan, Nevada Test Site, Nevada (NNSA/NV, 2002).

1.3.1 Data Quality Objectives

The DQOs used for closure of CAU 330 were presented in Appendix A of the CAU 330 SAFER

Plan (NNSA/NV, 2001) and are included as Appendix A of this report.

The general conceptual site models (CSM) as presented in the SAFER Plan (NNSA/NV, 2001)

was applied to all the CASs in CAU 330 and assumed that any additional contamination was the

result of both designed and accidental releases.  The potential contamination would be restricted

to those areas immediately beneath and/or adjacent to the system components (i.e., UST or

AST).  The extent of the potential contamination was dependent upon such variables as release

volume, system design, geologic conditions, and nature of contaminants.

CAU 330 characterization activities determined that actual site conditions were in agreement

with the CSM with the exception of CAS 23-01-02.  No diesel spill was identified near the

location of the diesel AST.  This information is presented in the SAFER Plan (NNSA/NV,

2001).

Details of the DQO assessment are included in Section 4.1 of this report.
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2.0 CLOSURE ACTIVITIES

This section details the specific corrective action activities completed during the closure of

CAU 330:  Areas 6, 22, and 23 Tanks and Spill Sites.  Copies of the analytical data for all

collected soil samples are included in Appendix B.

2.1 DESCRIPTION OF CORRECTIVE ACTION ACTIVITIES

2.1.1 Preplanning and Site Preparation

Closure of CAU 330 was completed using the NDEP-approved SAFER Plan (NNSA/NV, 2001).

Prior to beginning closure activities, the following pre-field activities were completed:

• Preparation of National Environmental Policy Act documentation (checklist).

• Preparation of the Field Management Plan for Corrective Action Unit 330:  Areas 6, 22,

and 23 Tanks and Spill Sites, Nevada Test Site, Nevada, (Bechtel Nevada [BN], 2002a).

• Preparation of the Site-Specific Health and Safety Plan for Corrective Action Unit 330:

Areas 6, 22, and 23 Tanks and Spill Sites, Nevada Test Site, (BN, 2002b).

• Preparation of the U.S. Department of Energy, National Nuclear Security Administration

Nevada Operations Office (NNSA/NV) Real Estate/Operations Permit.

• Preparation of a BN Excavation and Penetration Permit.

The following is the scope of the closure actions implemented for CAU 330.

2.1.2 CAS 06-02-04: UST and Piping

During site characterization activities conducted in 1994 by Reynolds Electrical and Engineering

Company, Incorporated, one sample was collected of the liquid in the tank and analyzed for

TPH, Toxicity Characteristic Leaching procedure (TCLP) Volatile Organic Compounds (VOCs),

TCLP Semi-Volatile Organic Compounds (SVOCs), TCLP Resource Conservation and

Recovery Act (RCRA) metals, pH, chlorinated compounds using a Clor-d-tect kit, gamma

spectroscopy, plutonium 238/239, and tritium.  All analytical results were below action levels for

the liquid (NNSA/NV, 2001).

In December 2002, additional characterization samples were collected from the liquid and no

COC were detected in the liquid.  These samples (060204-T1, 060204-T2, and 060204-T) were

analyzed for TPH, TCLP VOCs, TCLP SVOCs, TCLP RCRA metals, Polychlorinated Biphenyls

(PCBs), gamma emitters, tritium, and gross alpha/beta emitters.  The liquid sample results

provided in Table 1 show that all analytical results were below action levels.



C
L

O
S

U
R

E
 R

E
P

O
R

T
 -

 C
A

U
 3

3
0

S
e
c
ti

o
n

: 
C

lo
su

re
 A

c
ti

v
it

ie
s

R
e
v

is
io

n
: 

0

D
a

te
: 

Ju
ly

 2
0

0
3

8

T
A

B
L

E
 1

 -
 A

N
A

L
Y

T
IC

A
L

 R
E

S
U

L
T

S
 O

F
 L

IQ
U

ID
 F

O
R

 C
A

S
 0

6
-0

2
-0

4

S
A

M
P

L
E

I
D

E
N

T
IF

IC
A

T
IO

N

G
A

S
O

L
IN

E

R
A

N
G

E
a

(µ
g

/L
)b

D
IE

S
E

L

R
A

N
G

E
a

(µ
g

/L
)

O
IL

R
A

N
G

E
a

(µ
g

/L
)

T
P

H
a

(µ
g

/L
)

T
C

L
P

c

R
C

R
A

d

M
E

T
A

L
S

(µ
g

/L
)

T
C

L
P

V
O

C
se

(m
g

/L
)f

T
C

L
P

S
V

O
C

sg

(m
g

/L
)

P
C

B
sh

(µ
g

/L
)

G
A

M
M

A

E
M

I
T

T
E

R
S

(p
C

i/
L

)i

 G
R

O
S

S

A
L

P
H

A
/B

E
T

A

E
M

I
T

T
E

R
S

 a
n

d

T
R

IT
IU

M

(p
C

i/
L

)

S
a

m
p

le
 D

e
li

v
e

r
y

 G
ro

u
p

s
1

8
0

9
 a

n
d

 1
8

1
0

0
6

0
2

0
4

-T
1

(L
iq

u
id

)

N
D

j
N

D
N

D
N

D
<

 A
c
ti

o
n

L
e
v

e
ls

k

N
D

N
D

N
D

<
 B

a
c
k

g
ro

u
n

d

L
e
v

e
ls

l

N
S

m

0
6

0
2

0
4

-T
2

(L
iq

u
id

)

N
D

N
D

N
D

N
D

<
 A

c
ti

o
n

L
e
v

e
ls

k

N
D

N
D

N
D

<
 B

a
c
k

g
ro

u
n

d

L
e
v

e
ls

N
S

S
a

m
p

le
 D

e
li

v
e

r
y

 G
ro

u
p

 1
8

8
8

0
6

0
2

0
4

-T

(L
iq

u
id

)

N
S

N
S

N
S

N
S

N
S

N
S

N
S

N
S

N
S

T
ri

ti
u

m
 -

 N
D

n

G
ro

ss
 A

lp
h

a
 -

 N
D

G
ro

ss
 B

e
ta

 -
 2

0
.3

o

a
T

o
ta

l 
P

e
tr

o
le

u
m

 H
y

d
ro

c
a
rb

o
n

s 
fu

ll
 s

c
a
n

, 
g

a
so

li
n

e
, 

d
ie

se
l,

 a
n

d
 o

il
 b

y
  

S
W

-8
4

6
 m

e
th

o
d

 8
0

1
5

 m
o

d
if

ie
d

 (
U

.S
. 
E

n
v

ir
o

n
m

e
n

ta
l 

P
ro

te
c
ti

o
n

 A
g

e
n

c
y

 [
E

P
A

],
 1

9
9

6
).

b
 m

ic
o

rg
ra

m
(s

) 
p

e
r 

li
te

r
c
T

o
x

ic
it

y
 C

h
a
ra

c
te

ri
st

ic
 L

e
a
c
h

in
g

 P
ro

c
e
d

u
re

, 
sa

m
p

le
 p

re
p

a
ra

ti
o

n
 S

W
-8

4
6

 m
e
th

o
d

 E
x

t.
 1

3
1

1
 (

E
P

A
, 

1
9

9
6

).
d
 R

e
so

u
rc

e
 C

o
n

se
rv

a
ti

o
n

 a
n

d
 R

e
c
o

v
e
ry

 A
c
t 

m
e
ta

ls
 b

y
 S

W
-8

4
6

 m
e
th

o
d

s 
6

0
1

0
B

 a
n

d
 7

4
7

1
A

 E
x

t.
 1

3
1

1
 (

E
P

A
, 

1
9

9
6

).
e
V

o
la

ti
le

 O
rg

a
n

ic
 C

o
m

p
o

u
n

d
s 

b
y

 S
W

-8
4

6
 m

e
th

o
d

 8
2

6
0

 E
x

t.
 1

3
1

1
 (

E
P

A
, 

1
9

9
6

).
f m

il
li

g
ra

m
(s

) 
p

e
r 

li
te

r
g
S

e
m

i-
V

o
la

ti
le

 O
rg

a
n

ic
 C

o
m

p
o

u
n

d
s 

b
y

 S
W

-8
4

6
 m

e
th

o
d

 8
2

7
0

 E
x

t.
 1

3
1

1
 (

E
P

A
, 

1
9

9
6

).
h
P

o
ly

c
h

lo
ri

n
a
te

d
 B

ip
h

e
n

y
ls

 b
y

 S
W

-8
4

6
 m

e
th

o
d

 8
0

8
2

 (
E

P
A

, 
1

9
9

6
).

i p
ic

o
C

u
ri

e
(s

) 
p

e
r 

li
te

r
j N

o
t 

D
e

te
c
te

d
 a

t 
th

e
 l

a
b

o
ra

to
ry

 r
e
p

o
rt

in
g

 l
im

it
k
L

e
ss

 t
h

a
n

 t
h

e
 t

o
x

ic
it

y
 c

h
a
ra

c
te

ri
st

ic
 f

o
r 

h
a
z
a
rd

o
u

s 
w

a
st

e
 a

c
c
o

rd
in

g
 t

o
 R

C
R

A
 T

a
b

le
 2

6
1

.2
4

 (
E

P
A

, 
2

0
0

2
b

).
l
B

a
c

k
g
ro

u
n

d
 l

e
v

e
ls

 e
s
ta

b
li

sh
ed

 i
n

 M
c

A
rt

h
u

r 
a

n
d

 M
il

le
r,

 1
9

8
9

.
m
N

o
t 

S
a
m

p
le

d
n
R

e
su

lt
 i

s 
le

ss
 t

h
a
n

 t
h

e
 m

in
im

u
m

 d
e
te

c
ta

b
le

 c
o

n
c
e
n

tr
a
ti

o
n

.
o
D

e
te

ct
ed

 a
b

o
v

e 
th

e
 m

in
im

u
m

 d
et

ec
ta

b
le

 c
o

n
ce

n
tr

a
ti

o
n

s,
 b

u
t 

b
e

lo
w

 t
h

e 
N

T
S

 s
ew

a
g

e 
la

g
o

o
n
 d

is
p
o

sa
l 

li
m

it
 o

f 
5

0
 p

C
i/

L
 (

N
D

E
P

, 
1

9
9

9
)



CLOSURE REPORT - CAU 330

Section: Closure Activities

Revision: 0

Date: July 2003

9

In February 2003 the top of the tank was excavated to determine the structure and the

dimensions of the tank and to locate access ports.  The top of the tank was found to be metal,

cylindrical in shape with two small ports measuring approximately 12.7 centimeters (cm)

(5 inches [in]) in diameter protruding from the top of the tank.  The tank dimensions were

approximately 8.8 meters (m) (29 feet [ft]) in length with a diameter of 0.9 m (3 ft).  One of the

ports had a pipe connected to the top of the tank that protruded above the ground surface.  The

second port was identified once the top of the tank was exposed and was determined to be an

inlet pipe from Building 660.

In March 2003, the top portion of the liquid was pumped from the tank and disposed of in the

NTS Area 23 Sewage Lagoon.  Approximately 4,000 L (1,056.7 gal) of the liquid was pumped

from the tank (top two-thirds).  This was done to reduce the potential of a liquid release when

cutting the tank to determine if any sludge was present.  A small hole was cut in the top of the

tank measuring 0.6 by 0.3 m (2 by 1 ft).  The hole was used to inspect the inside of the tank.  A

2.5 to 5 cm (1 to 2 in) thick layer of sludge was identified at the bottom of the tank.  Two sludge

samples (060204-T3 and 060204-T4) were collected and analyzed for TPH, TCLP VOCs, TCLP

SVOCs, TCLP RCRA metals, PCBs, gamma emitters, tritium, and gross alpha/beta emitters.

The sample locations are shown in Figure 2.  Both sample results provided in Table 2 indicate

that TPH (diesel/oil) in the sludge was slightly greater than the Nevada State Action Level of

100 mg/kg.  The TPH level for samples 060204-T3 and 060204-T4 were 191 mg/kg and 

156 mg/kg.  All other analytical results were below action levels.

In April 2003, the remaining liquid (bottom one-third) and the sludge were pumped from the

tank and disposed of in the NTS Area 23 Sewage Lagoon.  The amount of liquid and sludge

removed was approximately 2,000 L (528.3 gal) making the total liquid and sludge pumped from

the tank at approximate 6,000 L (1,585 gal).  The piping was constructed of vitrified clay and

was excavated and disposed of in the NTS Area 6 Hydrocarbon Landfill.  While the piping was

being excavated, it was determined to be connected to a drain that had been previously grouted

closed inside of Building 660.  No staining or odors were identified in the soil surrounding the

piping during excavation.  The soil samples (060204-P1 [060204-P0-duplicate] and 060204-P2)

were collected from beneath the pipeline at approximately 1 and 0.6 m (3 and 2 ft) below ground

surface (bgs).  The samples were collected from soil taken by backhoe bucket from two different

pipe joint locations to verify that there was no TPH contamination in the surrounding soil.  The

sample locations are shown in Figure 2.  The two soil sample results provided in Table 3 show

that TPH (diesel/oil) was below laboratory detection limits.

The soil surrounding the tank was stockpiled and two grab samples (060204-T5 and 060204-T6)

were collected by hand from the stockpiles (Figure 2).  The samples were analyzed for TPH,

VOCs, SVOCs, RCRA metals, PCBs, and gamma emitters.  The sample results provided in

Table 4 show that TPH was below detection limits.  All other analyses were below action levels.

The empty tank was removed and disposed of in the NTS Area 9 U10c Sanitary Landfill, the

excavation was backfilled, and the site was graded to match the existing topography.

Soil samples (060204-T7 and 060204-T8) were collected under each end of the tank (directly

below the two original openings) and were field screened for TPH using a PetroFlag® test kit.

The samples were collected from soil taken by backhoe bucket from approximately 3 m (10 ft)

bgs and were submitted to an offsite laboratory and analyzed for TPH, VOCs, SVOCs, RCRA

metals, PCBs, and gamma emitters (Figure 2).  The sample results provided in Table 4 show that
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TABLE 3 - ANALYTICAL RESULTS OF SOIL FOR CAS 06-02-04

                    (Soil Underneath Piping)

SAM PLE

IDENTIFICATION

GASO LINE

RANGEa

(mg/kg)b

DIESEL

RANGEa

(mg/kg)

OIL

 RANGEa

(mg/kg)

TPHa

(mg/kg)

Sample Delivery Group 1958

060204-P1 NSc NDd ND ND

060204-P0

(Duplicate of 060204-P1)

NS ND ND ND

060204-P2 NS ND ND ND

aTotal Petroleum H ydrocarbons full scan, gasoline, diesel, and oil by method SW -846 8 015  modified (EPA, 1996).
b milligram(s) per kilogram
cNot Sampled
dNot Detected at the laboratory repor ting limit

TPH was below detection limits.  All other analytical results were below action levels.  After the

tank was removed from the excavation, additional openings were found that had been previously

closed off with metal plates.  The plates were bolted to the tank and had rubber gaskets to seal

the connection.  Additional soil samples (060204-T9 and 060204-T10) were collected from

underneath the openings at approximately 2.7 and 2.4 m (9 and 8 ft) bgs, and field screened for

TPH using a PetroFlag® test kit to determine if the openings had leaked (Figure 2).  The samples

were submitted to an offsite laboratory and analyzed for TPH.  The sample results provided in

Table 4 show that TPH concentrations for both samples were below detection limits.

In June 2003, the tank and piping excavations were backfilled with clean fill material and the site

was then graded to the surrounding topography

2.1.3 CAS 22-99-06: Fuel Spill

During a site visit in 1996, samples were collected by Shaw Environmental Incorporated

(formerly International Technologies Corporation [IT]) and TPH (oil) and lead were identified as

being Contaminants of Potential Concern (COPC) (NNSA/NV, 2001).  In addition, general

housekeeping debris was identified and included wood and scrap metal.

In April 2001, BN collected seven surface and seven subsurface (1.2 m [4 ft] below ground

surface) soil samples.  The soil samples were analyzed for TPH.  TPH (oil) was identified in the

surface soil at five of the seven locations at levels greater than the Nevada State Action Level of

100 mg/kg.  TPH results for the seven subsurface samples were below detection limits

(NNSA/NV, 2001).

In October 2002, BN collected two soil samples (330L-0-1 and 330L-0-2), including one

duplicate (330L-0-0) from the locations previously sampled by IT and analyzed for TCLP-lead.

The results provided in Table 5 show that the soil is not a hazardous waste for lead.
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In March 2003 the site was clean closed by excavating and disposing of TPH-impacted soil

following the NDEP-approved SAFER Plan (NNSA/NV, 2001).  Approximately 49.7 m3

(65 cubic yards [yd3]) of TPH-impacted soil was excavated from the site and disposed of at the

NTS Area 6 Hydrocarbon Landfill.  Sixteen soil samples were collected by hand from the

bottom of the excavation at approximately 1 m (3 ft) bgs.  The sample locations are shown in

Figure 3.  The samples were field screened for TPH using a PetroFlag® test kit and then

submitted to an offsite laboratory for TPH oil analysis.  The sample results provided in Table 5

show that TPH (oil) was not present in the soil at levels greater than the Nevada State Action

Level of 100 mg/kg.  In addition, as a best management practice, all housekeeping debris was

removed from the site and disposed of as sanitary waste.

In April 2003 the excavation was backfilled with clean fill and graded to the surrounding

topography.

2.1.4 CAS 23-01-02: Large AST Farm

CAS 23-01-02 consisted of two large 1,893 m3 (500,000 gal) ASTs, a fill stand, associated

piping, and surrounding earthen berm.  In February and March of 2003, the site was clean closed

by using hydraulic shears to demolish both tanks, the fill stand, and associated piping.  In

addition, soil samples were collected around and underneath both asphalt pads that the tanks sat

on prior to removal.  The metal from the demolition activities was recycled by a scrap metal

vendor.  The remaining earthen berm containing the smaller pieces of scrap metal was disposed

of in the NTS Area 23 Sanitary Landfill.  The earthen berm was used as fill material in the

landfill.  Some additional earthen berm material was hauled to CAS 22-99-06 and used as clean

fill for the excavation.  Three separate phases were undertaken to complete the clean closure of

CAS 23-01-02: pre-demolition, demolition/removal, and post-demolition activities.

2.1.4.1   Pre-demolition Activities

In January 2003, drain valves, access ports to both tanks, and check valve covers were opened to

inspect the system.  This information was critical to plan for required safety precautions during

the dismantlement of the system.  Both tanks and the majority of the piping were found to be

clean, with the exception of a small section of the diesel piping that was located underneath the

concrete pad.

2.1.4.2    Demolition Activities

In February and March 2003, both tanks, the fill stand, and associated piping were

demolished/removed using hydraulic shears and the metal was cut into manageable sized pieces.

Prior to demolishing the fill stand, a small portion of gasoline and diesel piping, which was

located underneath a concrete pad was removed.  This was accomplished by removing a section

of the concrete pad to expose the piping using heavy equipment.  The gasoline pipe was found to

be clean and dry, while the diesel portion contained approximately 68.1 L (18 gal) of

diesel/soapy water mixture resulting from past cleaning efforts.  The liquid was pumped into a

208-L (55-gal) drum.  The liquid was then solidified using soil and vermiculite and transported

to the NTS Area 6 Hydrocarbon Landfill for disposal.  In addition, six fuel pumps were

disconnected and set aside to be processed through the excess system.
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TABLE 5 - ANALYTICAL RESULTS FOR CAS 22-99-06

SAMPLE

IDENTIFICATION

TPH

OIL RANGEa

(mg/kg)b

SAMPLE

IDENTIFICATION

TCLPa LEAD 

(mg/L)b

Sample Delivery Group V1916 Sample Delivery Group V1755

229906-1 NDc 330L-0-1 0.77

229906-2 ND 330L-0-0* 1.2

229906-3 ND 330L-0-2 0.62

229906-4 14
aToxicity Characteristic Leaching Procedure, sample preparation

 method SW -846 E xt. 1311  (EPA, 19 96).
bmilligram(s) per liter

*Dup lica te sample of 3 30 L-0 -1

229906-0

(duplicate of 229906-4)

ND

229906-5 ND

229906-6 ND

229906-7 ND

229906-00

(duplicate of 229906-7)

16

229906-8 16

229906-9 ND

229906-10 ND

229906-11 13

229906-12 ND

229906-13 ND

229906-14 ND

229906-15 ND

229906-16 18
aTotal Petroleum Hydrocarbons - oil  range by SW-846 method 8015 

 modified (EPA, 1996).
bmilligram(s) per kilogram
cNo t Detected at the laboratory repor ting limit
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2.1.4.3    Post-demolition Activities

In March 2003 soil samples were collected at approximately 0.3 m (1 ft) below both asphalt pads

(approximately 0.45 m [1.5 ft] bgs) to verify that no leaks had occurred from the tanks.  Six soil

samples (230102-1 through 230102-6) were collected underneath the diesel AST asphalt pad and

one additional biased (grab) soil sample (230102-7) was collected at the outside edge of the

concrete ring where a minor leak was reported to have occurred sometime in the past (Figure 4).

All samples were collected using a Geoprobe® direct push apparatus.  The samples were field

screened for TPH using a PetroFlag® test kit and then submitted to an offsite laboratory for TPH

diesel analysis.  The sample results provided in    Table 6 show that TPH (diesel) was not present

in the soil at levels greater than the Nevada State Action Level of 100 mg/kg.  In addition, three

soil samples (230102-1G through 230102-3G) were collected from underneath the gasoline AST

asphalt pad at approximately 0.3 m (1 ft) bgs to verify that no leaks had occurred from the tank.

The sample locations are shown in Figure 4.  The samples were field screened for TPH using a

PetroFlag® test kit and then submitted to an offsite laboratory for TPH (gasoline) analysis.  The

sample results provided in Table 6 show that TPH (gasoline) was not present in the soil at levels

greater than the Nevada State Action Level of 100 mg/kg.

The scrap metal was moved into piles at the southern end of the site and was transported off-site

by a metal recycler.  The total amount of scrap metal recycled equated to approximately

306 m3 (400 yd3).  The remaining soil from the earthen berm that contained small pieces of

scrap metal was transported to the NTS Area 23 Sanitary Landfill for disposal.  Approximately

27.5 m3 (36 yd3) of concrete removed from the concrete pad was transported to the NTS Area 9

U10c Landfill for disposal.  The six fuel pumps were disconnected from the system and were

processed through the excess system as excess material.

2.1.5 CAS 23-25-05: Asphalt Oil Spill/Tar Release

During the site sampling activities conducted by IT in 1997, two soil samples were collected

from the soil underneath the asphalt oil spill/tar release and were analyzed for TPH, VOCs,

SVOCs, RCRA metals, PCBs, gamma emitters, and gross alpha/beta emitters.  All analytical

results were below action levels (NNSA/NV, 2001).  In addition to the spill, a 208-L (55-gal)

drum was present in the wash, partially buried in a dirt mound.

In December 2002, during sampling activities, it was apparent that the contents of the 208-L

(55-gal) drum had separated into two distinct layers, a whitish liquid with a viscosity similar to

water at the bottom and a thick black tar-like material with a viscosity similar to syrup at the top. 

Samples (232505-1 and 232505-2) were collected from each layer using a coliwasa and both

samples were analyzed for TPH, TCLP VOCs, TCLP SVOCs, TCLP RCRA metals, PCBs,

gamma emitters, and flash point.  The sample locations are shown in Figure 5.  The sample

results provided in Table 7 show that TPH was present in both samples and the top layer

exhibited a hazardous characteristic for ignitability (EPA, 2002a).  All other analytical results

were below RCRA hazardous waste levels.

In January 2003, the contents inside of the 208-L (55-ga)l drum were transferred to a new 208-L

(55-gal) drum that was set up as an SAA.  The new drum was then moved out of the wash and

onto level ground.  After the drum was removed from the wash, two soil samples (232505-3 and 
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TABLE 6 - ANALYTICAL RESULTS FOR CAS 23-01-02

SAMPLE

IDENTIFICATION

TPH - DIESEL RANGEa

(mg/kg)b

TPH - GASOLINE RANGEa

(mg/kg)

Diesel AST

Sample Delivery Group V1926

230102-1 NDc NSd

230102-2 ND NS

230102-3 ND NS

230102-4 ND NS

230102-5 ND NS

230102-6 17 NS

230102-7 ND NS

Gasoline AST

230102-1G NS ND

230102-2G NS ND

230102-3G NS ND
aTotal Petroleum H ydrocarbons - diesel/gasoline ranges by SW-84 6 method 80 15 m odified (EPA, 19 96).
bmilligrams(s) per kilogram
cNo t Detected at the laboratory repor ting limit
dNot Sampled

232505-4) were collected by hand from the soil directly beneath the former drum location.  The

samples were analyzed for TPH, VOCs, SVOCs, RCRA metals, PCBs, and gamma emitters.

The sample locations are shown in Figure 5.  The soil sample results provided in Table 8 show

that TPH was not present in the soil at levels greater than the Nevada State Action Level of 100

mg/kg.  All other analytical results were below action levels.

In March 2003, approximately 523.7 m3 (685 yd3) of asphalt oil/tar were excavated from the

wash and disposed of in the NTS Area 6 Hydrocarbon Landfill.  Approximately 224 m3

(293 yd3) of reinforced concrete was removed from the wash and disposed of in the NTS Area 9

U10c Landfill.  The 55-gal drum in the SAA was transported to the Area 5 Hazardous Waste

Storage Pad for off-site disposal.
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2.2 DEVIATIONS FROM SAFER PLAN AS APPROVED

There were no deviations from the NDEP-approved SAFER plan (NNSA/NV, 2001).

2.3 CORRECTIVE ACTION SCHEDULE AS COMPLETED

The corrective action field activities began January 2003 and were completed in June 2003. 

Details of the closure field activities schedule are provided below.

CAS 06-02-04 closure activities:

• Sample liquid December 12, 2002 and

February 6, 2003

• Mobilize equipment/personnel to site February 5, 2003

• Complete excavating soil above UST February 5 - 6, 2003

• Pump top portion of liquid from tank and sample sludge March 5, 2003

• Pump remaining liquid and sludge from tank April 14, 2003

• Excavate piping, remove tank, and sample soil April 17 - 23, 2003

• Backfill and demobilize                                                          June 4, 2003

CAS 22-99-06 closure activities:

• Excavate and sample soil                                                       March 6 - 11, 2003

• Backfill and demobilize site                                                   April 9, 2003

CAS 23-01-02 closure activities:

• Pre-demolition activities                                                         January 14 - 16, 2003

• Mobilize equipment/personnel and site set-up                       February 11 - 12, 2003

• Demolition activities February 13 - April 17, 2003 

• Sample soil March 12, 2003

• Remove scrap metal from site and haul earthen

berm to landfill April - May 2003

• Grade site April - May 2003
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CAS 23-25-05 closure activities:

• Sample contents inside drum December 11, 2002

• Sample soil around drum January 29, 2003

• Mobilize equipment/personnel and site set-up March 11, 2003

• Excavate asphalt oil/tar and concrete March 11 - 20, 2003

• Remove drum for disposal March 18, 2003

• Demobilize site March 20, 2003

2.4 SITE PLAN/SURVEY PLAT

Because engineered construction was not required as part of this closure, as-built drawings were

not generated, and therefore, are not included in this CR.
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3.0 WASTE DISPOSITION

The following types of waste were produced at CAU 330 during closure activities: hydrocarbon,

hazardous, sanitary, and construction debris.  The majority of the scrap metal that resulted from

the demolition activities was recycled.  All waste was managed in accordance with state and

federal regulations, U.S. Department of Energy orders, and BN procedures.

CAS 06-02-04

During closure activities at CAS 06-02-04, approximately 42.6 m (140 ft) of vitrified clay pipe

was excavated and transported to the NTS Area 6 Hydrocarbon Landfill for disposal as

hydrocarbon waste.  Approximately 6 m3 (1,585 gal) of liquid and slightly TPH-impacted sludge

was pumped from the tank and disposed of in the NTS Area 23 Sewage Lagoon.  The UST was

excavated and disposed of in the NTS Area 9 U10c Landfill.

CAS 22-99-06

During closure activities at CAS 22-99-06, approximately 49.7 m3 (65 yd3) of TPH-impacted soil

was excavated and transported to the NTS Area 6 Hydrocarbon Landfill for disposal.  Debris in

the area, including wood and scrap metal was removed and disposed of in the NTS Area 9 U10c

Landfill.

CAS 23-01-02

During closure activities at CAS 23-01-02, approximately 306 m3 (400 yd3) of scrap metal was

recycled through a scrap metal vendor.  The smaller pieces of scrap metal were disposed of in

the NTS Area 23 Sanitary Landfill.

Approximately 27.5 m3 (36 yd3) of concrete was removed from a section of the concrete pad and

disposed of in the NTS Area 9 U10c Landfill.

Approximately 68.1 L (18 gal) of diesel/soapy water mixture was pumped from a portion of the

piping into a 55-gal drum.  After the liquid was solidified, it was transported to the NTS Area 6

Hydrocarbon Landfill for disposal.

CAS 23-25-05

During closure activities at CAS 23-25-05, approximately 523.7 m3 (685 yd3) of asphalt/tar was

excavated and disposed of in the NTS Area 6 Hydrocarbon Landfill. Approximately 224 m3 (293

yd3) of reinforced concrete pieces were removed from the wash and disposed of in the NTS Area

9 U10c Landfill.  In addition, the 55-gal drum containing a petroleum substance was transported

to the Area 5 Hazardous Storage Pad for disposal because the contents exhibited a hazardous

characteristic for ignitability (EPA, 2002a).  Hazardous waste disposition for the

55-gal drum is provided in Appendix C.
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4.0 CLOSURE VERIFICATION RESULTS

CAU 330 closure was verified through the following actions:

• CAS 06-02-04: The CAU 330 NDEP-approved SAFER plan (NNSA/NV, 2001) DQOs

presented as Appendix A of this report specified that at least four verification samples

would be collected at this site.  A total of eight soil samples were collected and analyzed

to confirm  PetroFlag® results and to verify that COCs had not leaked from the tank or

piping  (Tables 3 and 4).   Two of the soil samples were collected by hand from the soil

stockpiles removed from each side of the tank; this soil was used as clean fill for the

excavation.  The remaining soil samples were biased (grab) and collected in the vicinity

and underneath the UST and piping at approximately 2.7 to 3 m (9 to 10 ft) and 0.6 to

1 m (2 to 3 ft) respectively.  Samples from under the UST and piping were collected from

soil retrieved by backhoe bucket from the excavations.  All samples were collected by

hand using sterile sampling supplies and were placed on ice for transport and storage.

Figure 2 shows the locations of the soil samples.  The samples collected from underneath

the UST were analyzed for a full suite analysis according to the NDEP-approved SAFER

plan (NNSA/NV, 2001).  The samples collected from underneath the piping and

underneath the UST near the two end caps were analyzed for TPH because TPH

diesel/oil was the only COC present in the sludge from the UST.  Sample results showed

that the remaining soil in the vicinity and underneath the tank and piping were below

action levels.  The action level for TPH in soil is 100 mg/kg as established by the state of

Nevada (Nevada Administrative Code [NAC], 2002).

• CAS 22-99-06: The CAU 330 NDEP-approved SAFER plan (NNSA/NV, 2001) DQOs

presented as Appendix A of this report specified that 16 verification samples would be

collected at this site.  The removal of soil with TPH levels greater than 100 mg/kg was

verified by collecting and analyzing 16 verification samples (Table 5) collected from the

bottom of the excavation at approximately 1 m (3 ft) bgs.  All samples were collected by

hand using sterile sampling supplies and were placed on ice for transport and storage. 

Figure 3 shows the locations of the verification samples.  Verification sample results

showed that the remaining soil was below the action level for TPH (oil) and the site was

backfilled with approximately 49.7 m3 (65 yd3) of clean fill.

• CAS 23-01-02: The CAU 330 NDEP-approved SAFER plan (NNSA/NV, 2001) DQOs

presented as Appendix A of this report specified that ten verification samples would be

collected at this site.  Six Geoprobe® soil samples were collected underneath the diesel

AST asphalt pad at approximately 0.45 m (1.5 ft) bgs, and one additional biased (grab)

sample was collected from the soil surface surrounding the asphalt pad.  These soil

samples were collected and analyzed to confirm PetroFlag® results and to verify that

diesel was not present at concentrations greater than the action level of 100 mg/kg in the

soil beneath the diesel asphalt pad (Table 5) (NAC, 2002).  In addition, three Geoprobe®

soil samples were collected underneath the gasoline AST asphalt pad.  These soil samples

were collected and analyzed to confirm PetroFlag® results and to verify that gasoline was

not present at concentrations greater than the action level of 100 mg/kg in the soil

beneath the gasoline asphalt pad (Table 6)  (NAC, 2002).  Figure 4 shows the locations of

the samples.  Nine of the ten soil samples were collected using a Geoprobe® drill rig.  All
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samples were collected using sterile sampling supplies  and were placed on ice for

transport and storage.

• CAS 23-25-05: Two soil samples were collected by hand from directly beneath the

former location of the 208-L (55-gal) drum to verify that TPH was not present in the soil

surrounding the drum at levels greater than the Nevada State Action Level of 100 mg/kg.

Figure 5 shows the locations of the soil samples.  Sample results showed that the

remaining soil in the vicinity of the 208-L (55-gal) drum were below action levels (Table

8).  All other analytical results were below action levels.  All samples were collected

using sterile sampling supplies and were placed on ice for transport and storage. 
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4.1 DATA QUALITY ASSESSMENT

All samples were collected with disposable polyethylene dippers and placed in appropriately

labeled sample containers secured with custody seals.  All samples were labeled with a unique

sample number, placed on ice in coolers, and transported under chain-of-custody to an off-site

laboratory.

During collection of all samples, standard quality assurance/quality control (QA/QC) samples

were also collected; e.g., one field duplicate per 20 samples submitted blind to the analytical

laboratory for analysis.  Also, the analytical laboratory followed standard QA/QC procedures

during sample analysis.  This included matrix spike/matrix spike duplicate and spiked surrogate

percent recovery analysis.

CAU 330 closure activities were performed to the criteria specified in the DQOs provided in the

NDEP-approved CAU 330 SAFER Plan (NNSA/NV, 2001), which are also provided in

Appendix A of this CR.  The DQOs primary CSMs are considered the probable scenarios for the

conditions at the four CASs.

CAS 06-02-04

The primary CSM assumed that the contents inside the tank would not contain radionuclides or

hazardous chemicals above action levels.  This was confirmed through sample analyses.

Additional site characterization provided further confirmation that no radionuclides or hazardous

chemicals were inside the tank; however, TPH was identified slightly above action levels in the

sludge only. The CSM for CAS  06-02-04 was an accurate representation of the site and the data

collected for the site met all the DQOs.

CAS 22-99-06

The primary CSM assumed that TPH was the COC at the site.  Soil sample results from the site

showed this to be the case.  The conceptual site model for CAS 22-99-06 was an accurate

representation of the site, and the data collected met all DQOs.

CAS 23-01-02

The primary CSM assumed gasoline and diesel were the COCs identified at the site.  A potential

diesel spill had been documented in historical records.  The alternative site model assumed that

diesel did not leak from the tank.  Soil sampling and field screening results from the site showed

this to be the case.  The alternative site model of CAS 23-01-02 was an accurate representation

of the site and the data collected met all the DQOs.

CAS 23-25-05

The primary CSM assumed that no COC were associated with the soil underneath the asphalt

oil/tar spill based on previous characterization sampling and process knowledge.  The site was

clean closed.  The primary CSM for CAS 23-25-05 was an accurate representation of the site.
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4.2 USE RESTRICTIONS

CAU 330 was clean closed and the land use is, therefore, unrestricted.  Because CAU 330 has

been clean closed, no land use restrictions or post-closure monitoring requirements are

applicable.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSION

The following site closure activities were performed at each CAS included in CAU 330 and are

documented in the report:

CAS 06-02-04

The UST, contents inside the UST, and piping have been disposed of appropriately.  All soil

samples collected in the vicinity of the UST and underneath the piping show that COCs were not

present above action levels.  The excavations were backfilled and graded to match the existing

topography.  CAS 06-02-04 has been clean closed with no restrictions on the use of the site.

CAS 22-99-06

The TPH-impacted soil has been removed from the site and disposed of in the NTS Area 6

Hydrocarbon Landfill.  Verification samples collected from the excavation indicated that TPH

concentrations in the soil are no longer present above the Nevada State Action Level of 100

mg/kg.  The excavation was backfilled with clean fill and graded to match the existing

topography.  CAS 22-99-06 has been clean closed with no restrictions on the use of the site.

CAS 23-01-02

The two ASTs, fill stand, and associated piping were demolished and the majority of the scrap

metal was recycled by a scrap metal vendor (approximately 306 m3 [400 yd3]).  The remaining

smaller pieces of metal mixed with the earthen berm material were disposed of in the NTS Area

23 Sanitary Landfill.  A small portion of the concrete pad was excavated during the removal of

underground piping and disposed of in the NTS Area 9 U10c Landfill.  Soil samples were

collected underneath both AST asphalt pads to verify that diesel and gasoline concentrations in

the remaining soil are below the Nevada State Action Level of 100 mg/kg.  The asphalt pads

were left in place and the remainder of the site was graded to match the existing topography.  In

addition, six fuel pumps were disconnected from the system and processed through the excess

system.  CAS 23-01-02 has been clean closed with no restrictions on the use of the site.

CAS 23-25-05

This site was clean closed by excavating and properly disposing of the asphalt/tar and reinforced

concrete from the wash.  In addition, a 55-gal drum that was present in the wash was transferred

to an SAA, ultimately being transported to the Area 5 Hazardous Storage Pad for off-site

disposal.  Sample results indicated the material in the drum to be a petroleum hydrocarbon

substance and exhibited a hazardous characteristic for ignitability (EPA, 2002a).  Additional soil

samples were collected in the vicinity of the drum and the results showed the substance to be

below action levels.  CAS 23-25-05 has been clean closed with no restrictions on the use of the

site instituted.
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5.2 RECOMMENDATIONS

Based on completion of site closure activities as documented by this CR, it is requested that a

Notice of Completion be provided by the NDEP for CAU 330.  Upon closure approval, CAU

330 will be promoted from Appendix III to Appendix IV of the FFACO (1996), “Closed

Corrective Action Units.”
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ACRONYMS AND ABBREVIATIONS
AIP Animal Investigation Program

AST Aboveground Storage Tank

CAS Corrective Action Site

CAU Corrective Action Unit

COC Constituents of Concern

DQO Data Quality Objective(s)

EPA U.S. Environmental Protection Agency

mg/L milligram(s) per liter

mg/kg milligram(s) per kilogram

ml milliliter

NAC Nevada Administrative Code

PA Preliminary Assessment

pCi/g picoCuries(s) per gram

ppm parts per million 

PRGs Preliminary Remediation Goals

QA Quality Assurance

QC Quality Control

RCRA Resource Conservation and Recovery Act

RPD Relative percent difference

SAFER Streamlined Approach for Environmental Restoration

SVOC Semivolatile Organic Compound(s)

TCLP Toxicity Characteristic Leaching Procedure 

TPH Total Petroleum Hydrocarbons

VOC Volatile Organic Compound(s)
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DATA QUALITY OBJECTIVES (DQOs)

DQO Overview

The goal of the DQO process is to ensure that a sufficient amount of technically and legally valid

data is collected to characterize a site, prepare a defensible corrective action, and executed

according to the objectives. The U.S. Environmental Protection Agency (EPA) DQO guidance

outline (EPA, 1994) should be followed.  The DQO is to be integrated into the project life cycle

of each project. Quality Assurance/Quality Control (QA/QC) must be incorporated into the

scope, budget, schedule, pre-field activities, field work, sampling, and post field-activities,

including the review of analytical data. This will begin in the planning stages/phases of a project. 

Steps used in this process build on the background research and previously acquired data which

support the development of a Streamlined Approach for Environmental Restoration (SAFER)

Plan.

The following characteristics are used in establishing DQOs:

Accuracy - Closeness of a measurement or the mean of a set of results to the true value. 

Accuracy is a measure of the bias of the measurement system.  Indicators for measurement are

based on the percent recoveries associated with the laboratory analytical control spikes, surrogate

spikes, or matrix spikes.

Comparability - A qualitative judgement which expresses the confidence with which one set can

be compared to another.  Items used to determine comparability include the analytical method

and reporting units.

Completeness - Indicators for this measurement are the amount of valid data obtained from a

measurement system compared to the amount that was expected and needed to be obtained to

meet the project data goals.

Precision - A measurement which represents the repeatability of the analytical system.  Indicators

for measurement are based on the relative percent difference (RPD) between field duplicates,

laboratory splits, or laboratory replicate analysis.  It is usually expressed as the RPD or standard

deviation.

Representativeness - A qualitative judgement which refers to a sample or group of samples that

reflect the characteristics of the media at the sampling point.  It also includes how well the

sampling point represents the actual parameter variations which are under study.
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Planning Team Members

1. National Nuclear Security Administration Nevada Division of

Nevada, Las Vegas Environmental Protection

Janet Appenzeller-Wing Mike McKinnon

Kevin Cabble

Bechtel Nevada

Thomas Fitzmaurice

Marcus Dixon

2. Core Decision Team

Janet Appenzeller-Wing

Kevin Cabble

Mike McKinnon

Thomas Fitzmaurice

3. Primary Decision Maker

Janet Appenzeller- Wing

Step 1: State the Problem

Constituents of Concern (COCs) could be present at Corrective Action Unit (CAU) 330 and be a

threat to workers and the environment.

Field Sampling Strategy

The field sampling strategy is to use biased sampling only.  Verification samples will be taken

directly from excavations where soils have been removed.

Constituents of Concern

CAS 06-02-04 Underground Tank and Piping

The primary source of these COCs would be from the Animal Investigation Program (AIP) if the

tank is associated with this study.   Consequently, this CAS may contain the following COCs:

cesium-137, strontium-90, plutonium-90, tritium, iodine-131, iodine-129 (radionuclides), and

chemicals associated with cleaning activities.  However, a sample was collected from the tank on

October 3, 1998, as part of the preliminary assessment activities.  The analysis consisted of total

petroleum hydrocarbons (TPH), volatile organic compounds (VOC), semivolatile organic

compounds (SVOC), Resource Conservation and Recovery Act (RCRA) metals, pH, chlorine,

gamma, plutonium, and tritium. The results indicated that no radiological or hazardous COCs

were detected above detection limits.  It is unlikely, however, that the listed radionuclides

associated with the AIP would be present at this Corrective Action Site (CAS).  The study dealt

with natural exposure to nuclear test fallout.  Concentrations of radionuclides within the animals

was shown to be low and not a health risk.
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CAS 22-99-06 Fuel Spill

The Performance Assessment (PA) group sampled this CAS on August 19, 1998.  The only COC

identifiable from this list is petroleum hydrocarbon.

CAS 23-01-02 Large Aboveground Storage Tank (AST) Farm

There are no COCs found at this site.  However, a diesel spill has been documented in historical

records.

CAS 23-25-05 Asphalt Oil Spill/Tar Release

Samples collected in 1997 indicated the presence of TPH, VOCs, SVOCs, RCRA metals, and

radionuclides present above laboratory detection limits.  Radionuclides were comparable to

background levels.  All analytical results were below the EPA region 9 Preliminary Remediation

Goals (PRGs) (EPA, 2000).  The soil beneath the tar/asphalt spill is not considered impacted

with any COCs. 

Step 2: Identify the Decision

Determine the extent of COCs at or above the action level(s) before and after remediation.

Prior to developing this SAFER plan, the PA group compiled the available historical data and

collected samples from the CASs.  This information was used to develop the DQOs for closure

activities.  As a result of this planning phase, it was determined that only a limited number of

samples were required to develop a closure strategy.  All field sampling will be biased.  Data

verification/validation will be accomplished by the following:

Accuracy - Closeness of a measurement or the mean of a set of results to the true value. 

Accuracy is a measure of the bias of the measurement system.  Indicators for measurement are

based on the percent recoveries associated with the laboratory analytical control spikes, surrogate

spikes, or matrix spikes.

Comparability - A qualitative judgement which expresses the confidence with which one set can

be compared to another.  Items used to determine comparability include the analytical method

and reporting units.

Completeness - Indicators for this measurement are the amount of valid data obtained from a

measurement system compared to the amount that was expected and needed to be obtained to

meet the project data goals.

Precision - A measurement which represents the repeatability of the analytical system.  Indicators

for measurement are based on the relative percent difference (RPD) among field duplicates,

laboratory splits, or laboratory replicate analysis.  It is usually expressed as the RPD or standard

deviation.
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Representativeness - A qualitative judgement which refers to a sample or group of samples that

reflect the characteristics of the media at the sampling point.  It also includes how well the

sampling point represents the actual parameter variations which are under study.

Laboratory Control Samples 

One matrix spike and one matric spike duplicate will be required for each batch of VOCs,

SVOCs analysis and TPH run.  One replicate and one lab blank will be run per batch of samples.

Field Control Samples

Field duplicates will be taken for not less than 10 percent of the samples.  One trip blank will

accompany every batch of VOC samples.  One rinse blank will be completed per day.  Field

blanks will be provided for not less than 5 percent of the samples.

All of the sample analytical data will be provided in a SAFER Closure Report at the end of the

project.

Step 2A: Alternative Actions to the Decision

Further assessment of the site would be required if the action levels are exceeded after cleanup or

if the completeness criteria is missed.

Step 3: Identify the Inputs to the Decision

Professional judgement, process knowledge, and historical knowledge have been used to

determine the possible COCs present at CAU 330.  In this case, because sufficient information

exists, biased sampling will be performed where contamination is likely to be present. 

Environmental variables or characteristics that may be important in biased sampling:

1. Records of COC releases.  Known or suspected location(s) of the release(s).

2. Configuration of CAS. This includes building, concrete pad, or other items that could

direct the flow or been the source of releases.

3. Configuration of tanks, piping, or other utilities.

4. Observation of the surface features, or sub-surface features if a trench, hole, or ditch is

present.

5. Field-screening results.

6. Previous sampling/characterization.

The suspected COCs and detection methods are shown in the following tables.
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Step 4: Define the Boundaries

The target populations are different for each CAS

.

� CAS 06-02-04 consists of an underground tank and piping.  The population of interest

includes the liquids and sludge within the tank and the soils in the vicinity of the tank.

• CAS 22-99-06 consists of an area that involves a fuel spill that was believed to be a result

of a waste oil release that occurred when Camp Desert Rock was an active facility.  The

population of interest is the soil impacted by the fuel spill, but not to exceed 10 feet

beyond the depression used to dump waste oil.

• CAS 23-01-02 consists of a large AST farm that was constructed to provide a gasoline

and diesel storage location.  All tank farm structures will be removed.  The population of

interest for remediation consists of diesel-impacted soil beneath the AST.

• CAS 23-25-05 consists of a wash covered with asphalt oil/tar material, a half buried 

55-gallon drum, rebar, and concrete located in the vicinity.  All of these elements are

included in the population.  However, remediation of these site can be determined by

visual inspection because no COCs are present. 

Because each CAS is geographically independent, the domain of the field remediation activities

is restricted to the four different CAS-themselves.  The decision constraints will be confined to

the physical location and descriptions of the four separate CASs independently.  Temporal

boundaries for the remediation activities include those constraints set up by weather conditions,

availability of resources, and project schedules set in the baseline.  Weather conditions at the

Nevada Test Site may impact scheduled activities in the baseline.  Unforseen resource conflicts

could also cause delays.  The current deadline for submitting the SAFER Plan is

September 28, 2001.  The field remediation will not occur until fiscal year 2002.

Step 5: Develop a Decision Rule

If the observed concentrations exceed the closure standards in the populations as described in

Step 4, then further remediation will be required, followed by a new set of verification sampling. 

If the observed concentrations do not exceed the closure standards for the above population, then

remediation activities will cease and a SAFER Closure Report will be developed. 

Analytical results from a contract laboratory will be compared to the Closure Standards, as

previously defined, to determine if the site has been sufficiently cleaned.  If any COC exceeds its

limits described in Step 4, additional material will be excavated and additional samples collected

for analysis.  This process will continue until the site has been cleaned of COCs to concentrations

less than its respective action level.
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In addition analytical results will have at least an 80 percent completeness.  That is, the number

of samples which have acceptable data divided by the total number of samples taken times 100

will be at least 80 percent.  Factors affecting QA/QC are discussed in Section 6.  Legal factors

affecting sample acceptability include a proper chain of custody and a custody tape seal on the

sample.  If this completeness criteria is not met, then sampling will be made as close as possible

to the samples which failed and analysis performed until the 80 percent criteria is met.

Measurement methods, action levels, sample quantities and volumes have been defined in Step 3. 

In all cases the measurement method detection limit is less than the closure standard.

Step 6: Specify Acceptable Limits on Decision Error

Since the CAU has been identified in the Federal Facilities and Consent Order as being a site

with potential contamination, the null hypothesis is that COCs are above action levels.  The

alternative statement is therefore that COCs are not above action levels.

The false rejection (alpha error) is to reject the null hypothesis in error.  This means COCs would

incorrectly be determined to be below action levels.  This is also known as a false negative.  This

is the more serious error as contamination would be left in place without knowing about it.  This

possibility is minimized in biased sampling, as the most likely sites for contamination have been

chosen for analysis.  (This possibility is minimized in unbiased sampling by requiring analytical

results to be at the 95th percentile for the upper confidence limit that the action level is not

exceeded.)  Because biased sampling is being used. a statistical analysis in not appropriate.

The false acceptance (beta error) is to accept the null hypothesis in error.  This means COCs

would incorrectly be determined to be above action levels.  This is also known as a false positive. 

This is the less serious error as an extra amount of uncontaminated material would be removed

and disposed of as contaminated.  QA/QC sample results and checking of raw results when a hit

above the action level occurs can help reduce this type of error.  Scrupulous adherence to using

clean sampling equipment and good sample collection techniques also help eliminate

contamination of samples.

Step 7: Optimize Sampling and Analysis Design

CAS 06-02-04 Underground Tank and Piping

Fluids within the tank will be removed, sampled for waste disposal, solidified (if necessary), and

disposed of accordingly.  Prior to sampling, the liquids will be agitated in order to homogenize

the contents of the tank.  If the contents can not be homogenized, then samples will also be

collected   from the sludge.  Once liquids have been removed, the tank will be excavated and

removed for disposal.  Soil removed during the excavation will be stockpiled on plastic sheets. 

This soil will be characterized for disposal.  If, however, the soil is found to be clean, it will be

used to back fill the excavation.   Inlet and outlet piping (if found to exist) will be grouted closed
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and left in place if COCs are not identified in the tank, otherwise they will be removed for

disposal.  Although previous sampling has shown the contents of the tank to be nonhazardous

and nonradioactive, soils in the vicinity of both ends of the tank will be sampled for TPH, VOC,

SVOC, RCRA metals, and gamma.  If COCs are present above established clean-up levels

(Section 3.3 Verification) these constituents will be removed by excavating more soil.  The

excavated areas will be resampled to verify that no COCs remain.  Once verification samples

indicate that COCs have been removed to below the established level, the inlet and outlet lines (if

present) will be grouted closed or removed as the case may be.  The excavation will be back

filled with clean fill.  Impacted soils will be removed for waste disposal. 

CAS 22-99-06 Fuel Spill

The TPH-impacted soils will be removed and disposed of accordingly.  Once TPH has been 

removed, verification sampling will be done on all sides of the excavation. Sixteen samples

within an estimated 400-square-foot area will be collected.   If samples indicate that TPH

remains above the established remediation level, additional soils will be excavated for disposal. 

Once verification samples indicate that TPH has been removed below the established

remediation level, the excavation will be filled with clean fill material.

CAS 23-01-02 Large AST Farm

Initial phases of the remedial action for this CAS will include the dismantlement/demolition of

two large fuel tanks, associated piping, and fill stand.  Where possible metal scrap will be

salvaged.  Once the tanks and piping have been removed, the soils in the vicinity of the diesel

tank will be sampled for TPH impacts.  If sampling analytical data indicate that TPH for diesel is

present, these soils will be removed for disposal.  Additional sampling will be done to verify that

diesel has been removed below the established remediation level.  Once verification samples

indicate that TPH has been removed below the established remediation level, the excavation will

be filled with clean fill material.

CAS 23-25-05 Asphalt Oil Spill/Tar Release 

Visible tar will be excavated and hauled away.  In addition, the drum, concrete slabs and rebar

will be removed from this site.  Verification sampling will not be required unless COCs are

identified in the drum.  If COCs are identified within the drum, samples will be collected to

verify that the soils have not been impacted by the drum contents.
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TABLE OF CONTENTS - SAMPLE ANALYTICAL

RESULTS BY SAMPLE DELIVERY GROUP
Note: Analytical results are presented in this Appendix in the order indicated below.

CAS 06-02-04

SDG V1809: Liquid samples from UST .............................................. 060204-T1 and 060204-T2

                      Trip Blanks (VOC) ............................................................... 330-TB3 and 330-TB4

SDG V1810: Liquid samples from UST .............................................. 060204-T1 and 060204-T2

SDG V1888: Liquid samples from UST .......................................................................... 060204-T

SDG V1912: Sludge samples from UST ............................................. 060204-T3 and 060204-T4

                      Trip Blanks (VOC) ............................................................... 330-TB7 and 330-TB8

SDG V1913: Sludge samples from UST ............................................. 060204-T3 and 060204-T4

SDG V1958: Soil samples from underneath piping ................................... 060204-P0, P1, and P2

SDG V1962: Soil samples from each side of the UST ........................ 060204-T5 and 060204-T6

                      Trip Blanks (VOC) ............................................................. 330-TB9 and 330-TB10

SDG V1963: Soil samples from each side of the UST ........................ 060204-T5 and 060204-T6

SDG V1964: Soil samples collected at each end of the UST ............ 060204-T7, T8, T9, and T10

                      Trip Blanks (VOC) ........................................................... 330-TB11 and 330-TB12

SDG V1965: Soil samples collected at each end of the UST .............. 060204-T7 and 060204-T8

CAS 22-99-06

SDG V1755: Soil samples from fuel spill ............................... 330L-0-0, 330L-0-1, and 330L-0-2

SDG V1916: Soil samples from excavation .................................... 229906-1 through 229906-16

CAS 23-01-02

SDG V1926: Soil samples from underneath asphalt pads ............................ 230102-1 through 3G

CAS 23-25-05

SDG V1805: Samples of contents from inside the drum .......................... 232505-1 and 232505-2

                      Trip Blanks (VOC) ............................................................... 330-TB1 and 330-TB2

SDG V1806: Samples of contents from inside the drum .......................... 232505-1 and 232505-2

SDG V1879: Soil samples from around the drum .................................... 232505-3 and 232505-4

                      Trip Blanks (VOC) ............................................................... 330-TB5 and 330-TB6

SDG V1880: Soil samples from around the drum .................................... 232505-3 and 232505-4
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V1810
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SAMPLE DELIVERY GROUP
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V1962
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SAMPLE DELIVERY GROUP

V1963
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SAMPLE DELIVERY GROUP
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WASTE DISPOSITION DOCUMENTATION 
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PHOTOGRAPH LOG

PHOTOGRAPH

 NUMBER

DATE DESCRIPTION

CAS 06-02-04

1 04/21/2003 Excavating pipe

2 06/04/2003 Excavation backfilled

3 04/22/2003 Excavating Underground Storage Tank

4 06/04/2003 Excavation backfilled

CAS 22-99-06

5 03/10/2003 Excavating fuel spill

6 04/09/2003 Excavation backfilled

CAS 23-01-02

7 02/13/2003 Demolishing fill stand

8 04/28/2003 Fill stand removed

9 02/13/2003 Demolishing/removing piping

10 04/28/2003 Piping removed

11 02/24/2003 Demolishing Diesel AST

12 04/28/2003 Diesel AST removed

13 02/20/2003 Demolishing Gasoline AST

14 04/28/2003 Gasoline AST removed

CAS 23-25-05

15 01/29/2003 Transfer and removal of 55-gal drum

16 03/19/2003 55-gal drum removed

17 03/11/2003 Excavating/removing asphalt oil/tar and concrete

18 03/20/2003 Asphalt oil/tar and concrete removed
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*As referenced in Section 1.3 of this CR, a Closure Certification is not applicable to the closure

of CAU 330.  No Closure Certification is required or necessary for closure of CAU 330.

APPENDIX E

CLOSURE CERTIFICATION*
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*As referenced in Section 1.3 of this CR, As-Built Documentation is not applicable to the

closure of CAU 330.  No engineered structures were constructed during the closure of CAU 330.

APPENDIX F

AS-BUILT DOCUMENTATION*
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*As referenced in Section 1.3 of this CR, CAU 330 was clean closed; no post-closure monitoring

is required.

APPENDIX G

MODIFICATIONS TO THE POST-CLOSURE PLAN*
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APPENDIX H

NEVADA ENVIRONMENTAL RESTORATION

PROJECT DOCUMENT REVIEW SHEET
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DISTRIBUTION LIST
*Provide copy of initial distribution of all revisions; others receive NDEP-approved revision

only.

Nevada Division of Environmental Protection

Paul Liebendorfer 1 (Controlled)*

Bureau of Federal Facilities

Division of Environmental Protection

333 W. Nye Lane, Room 138

Carson City, NV 89706-0866

Donald Elle 1 (Controlled)*

Bureau of Federal Facilities

Division of Environmental Protection

1771 E. Flamingo Road, Suite 121-A

Las Vegas, NV 89193-0837

U.S. Department of Energy

Janet Appenzeller-Wing 1 (Uncontrolled)*

Environmental Restoration Division

U.S. Department of Energy

National Nuclear Security Administration

Nevada Site Office

P.O. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Sabine Curtis 1 (Uncontrolled)*

Environmental Restoration Division

U.S. Department of Energy

National Nuclear Security Administration

Nevada Site Office

P.O. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Sabrina Lawrence 1 (Controlled)*

Environmental Restoration Division

U.S. Department of Energy

National Nuclear Security Administration

Nevada Site Office

P.O. Box 98518, M/S 505

Las Vegas, NV 89193-8518
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U.S. Department of Energy (continued)

U.S. Department of Energy 1 (Controlled) &

National Nuclear Security Administration 1 (Uncontrolled)

Nevada Site Office

Southern Nevada Public Reading Facility

C/O Nuclear Testing Archive, M/S 400

P.O. Box 98521

Las Vegas, NV 89193-8521

U.S. Department of Energy 1 (Uncontrolled)

National Nuclear Security Administration

Nevada Site Office

Technical Library

P.O. Box 98518

Las Vegas, NV 89193-8518

U.S. Department of Energy 1 (Uncontrolled Electronic)

Office of Scientific and Technical Information

P.O. Box 62

Oak Ridge, TN 37831-0062

Bechtel Nevada

Correspondence Control 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S CF008

Las Vegas, NV 89193-8521

Environmental Management Library 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NLV080

Las Vegas, NV 89193-8521

Kevin Campbell 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521

Marcus Dixon 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521
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Bechtel Nevada (continued)

Wayne Johnson 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NLV080

Las Vegas, NV 89193-8521

Steve Nacht 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521

Allison Urbon 1 (Uncontrolled)*

Bechtel Nevada

P.O. Box 98521, M/S NTS306

Las Vegas, NV 89193-8521

Shaw Environmental, Inc.

FFACO Coordinator 1 (Controlled)

Shaw Environmental

P.O. Box 93838, M/S 439

Las Vegas, NV 89193-3838

John Stokowski 1 (Uncontrolled)*

Shaw Environmental

P.O. Box 93838, M/S 439

Las Vegas, NV 89193-3838

State of Nevada

Manager, Northern Nevada 1 (Uncontrolled)

FFACO Public Reading Facility

Nevada State Library and Archives Federal Publications

100 North Stewart Street

Carson City, NV 89701-4285
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